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Titley (A.), Trevithiok and Rastrick, and the Smgle 
4cting Expansive Engme, 208 > 

Tizard (H. T.), appointed secretary to the Committee of 
the Privy Counaoil for Bcientufic and Industrial Re- 
search, 504, 610 ° 

R. C.), On the Equiibnum between Radfation 
and tær, 838 

Topley (Prof. W. W. O.), resignation of the chair of 

iology, eto., in Manchester Univeraity, 372 

Toppmg (J.), On the Mutual Potential Energy of a Plane 
Network of Doubleta, 180; and 8. Chapman, On the 
Form and of Crystalline Sodium Nitrate, 180 

Travers (A.), and Jouot, The Jodometrico Estimation of the 
Antiumonie Ion, 587 

Travers (Dr. M. W.), appomted reader m applied physical 
chemistry in Bristol University, 544 

Treadwell (A. L.), Polychsta from the Philippines, 478 

Treloar (H. M.), Variation of Wind with Height at Mel- 
bourne when Geotropio Winds are Northerly, 838 

Trevan (J. W.), The Error of Determination of Toxicity, 
878 

Trillat (J. J.), The Analytical Interpretation of the X-ray 
a r of the Fatty Acids and therr Mixtures, 690; 

e Secondary Action of the X-rays on Micro- 
organisms, 183 . 

Troup aes R. st The Imperial ee Institute, 197 

Trumpler (R. J.), hotegraphe of Mars, 938 

von Tyshewnak (Dr. G.), [death], 983 

Tsukamoto (K.), The iuneparency of Rea Water for the 
Extreme Ultra-violet, 378 

Tuckerman (L. B.), The Property of Dilatancy, 602 

Tummers (Dr. J. H.), Philosophy and Phymos, 40 

Tunnicliffe (H. E.), appointed University demonstrator 
in physiol in Cambridge University, 720 

Mumbul (J.), Adn Fruit ‘Spraying and What ıt 
costs, 828 š 

Turner (Prof. H. He), awarded the Bruo gold medal of 
the Astronomical Society of the Pacific, 40%; Con- 
captions of the Cosmos in the Galilean and Newtonian 
Period, 400; conferment report, of a doctorate by 
California Univermty, ee Eclipees, 162; Seismo- 
logical Observations, 2 

Turner (Prof. R. L.), Gy Linguistica, 830 

Tamer (Prof. W. E. na Development, 909; 
Physics in Mhe Glass Indusgry, 825 

Turnor (Christopher), British Settlement in the Dominions 
Oversees, 890; Land Politics and Economics, 845 

Turpin (F.%.), [obituary article], 500 

Turrentine (Dr. J. W.), Potash: a Review, Estimate and 
Forecast, 385 

Tuve (M.eA,), A Source for Resonance Radiation, 85 

. G. W.), and Dr, M. A. Peacock, The Pale- 
te Formation of Icelahd, 507 
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° Txvyitoh (Cvijié) (Prof. Y.), [death], 432 ° 


Ursel (H. D.), The Evaluation of Gikbs' Phase Integral 
e for Imperfect Gases, 445 


Vachell (Miss Eleanor), An Unusual Specimen of Anagalls, 
513 


Van Vestraut (Rev, L.), inte istrar of the Fare- 
day House Hleberioal Pngineenng lege, 619 

Van Vleck (Prof. J. H.), The*Dielectric Constant and Dis- 
magnetism of Hy andeHelium in the New 
Quantum Mechanica, 338; ‘he Theory of the Para- 
magnetism of Oxygen and Nitric Oxide, 670 

Vaufrey a , Lhe Savignano Statuette, 438 

Vautier (T.), Hropagatidh of Sdund in Wide Pipes, 406 
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Vegard (Pfof. L.), Spec hio Observations of the 
Second h Line of the Auroral Spectrum, 349 

Vel (Mlle. Suzanne), The Pee of Fon Sulphide in 

ntact with Water, 182; spe ee Behaviour 

o the Modifled H a in Presence of 
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Vinge .), The Rotatory Power of c Substances 
as a Function of the pH; Malic®Acid, 302 

Véronnet (A.), Cohstitàtion et óvolution de l'univers, 850 

Verrill (Dr. A. E.), [death], 432 

Vorschaffelt (J. K The Vatiation 
with Tem ture, 414 

Villard (P. otha: Chemical Actions of Radiations, 478 ; 
The Utilisation of the Energy of Naturally Oco 
Warm Water, 106 

de Villiers (Prof. O. G. 8.), Some Aspects of the ag ars Aa ee 
and On ny of the Skeletogenous Strata, 6 
Comparative Anatomy of the Breast-sheulder Appar- 
atus of the Three ossal Anuran Genera Xenopus, 
Pipa and Hymenochirus, 838 

Vinassa Rl The Constituents of the Earth’s Crust and 
the Molecular Number, 767 

Vincent (Dr. Q. E.), report of the Rockefeller Foundation 
for 1925, 576 

Vincent (Prof. Swale), and F. R. Curtis, The Homologues 
of the Adrenal or Suprarenal Bodies in Telecstean 
Fishes, 83 

Vines (Dr. 8.), the title of emeritus professor conferred 
upon, by Oxford Univermty, 258 

Volmar and Samdahl, Kirondrine, the Bitter and Toxic 
Prinoaiple of Kirondro Seeds (Perrisra madagascarven- 
ss), 478; Tho Constitution of a-kirondrine, 547 

Volta, centenary of the death of, 362 

Volterra (Prof. V.), Fluctuationag in the Abundance of a 
Species considered Serene y 12; The Period- 
loity of rina ee Fluctuations, 910 

Vrodenburg (the late Dr.), The Molluscan Genus Gisortia, 
684 e 


of Surface Tension 


Wado (Dr. A.), 1%o Shallow Oilfields in Texas, 684 

Wade (B.), Upper Cretaceous Foasils of Tennessee, 615 

Woerland®(A.), Marten Tricrwald and the First Bteam 

e in Sweden, 23 
er (Dr. W.) Die chineasche Landwirtechaft, 698 
Wall (A. ), and Féricéan, Disulphisatide, 600 
Walcott (Dr. C. D.), oath], 236 ; Pane article], 325 
Waldschmidt-Léttz (E.), Die Enzyme: Wirkungen und 
e Enggnschaften, 506 

Wales ce of), speech at the annual dinner of the 
Institution of Electrical Engineers, 286 

Walker (Prof C.), Biologicg| Fact and ree 161, 456, 814 

Walker (C. E.), and Margare® Allen, The Nature of Golgi 
Bodies and other ieee Btructures appearing 
in Fixed Material, 5 

Walker (F.), The Ignoous Geology of Ardsheal Hill, 106 

Walker (Sir Gilbert), re-eleo pra resident of the Royal 
Motsorological Society, 169 ; e Atlantic Ocean, 169 

Walsh (J. W. T.), Indoor Electrical TWuminetion, 542; 
The ites! | of Luminescence in Radioactive Luminous 

878 

Walston ET Charles), [obituary article], ‘ 

Walton (A ), The Relation between * ce of Sperm- 
suspension and Fertilit? as determined by Artificial 
sommation of Rabbits, e 

Walton (Dr. C. L.), amd W. N. Jones, Ljfe-Fistory and 
Distribution | Limnemsa, 332 Lf 

Wander, Ltd. (A.), gift to London University eeratin a 
chair of dietet®s, 709 

Warburg and Rump, Formation of Ammonia in the S8ileht 


Discharge, 369 


Warburton (C.), reappointed demonstrato: in medical” 


entomol in Cambridge University, 799 

Ward (A. F. PF), clecteds to the Amy Mary Preston Read 

olarship m Cambridge janiversify, 476 

Ward (J. B.), the recent nappa of the latıonal Union of 
Scientific Worker, 64 

Warner (A. H.), A Core aparon of the Thermionic and 
Photoelectric Work tions for Clean ioe n, 781 

Warren (Genl. Bir Charles), [obituary article], 

Wamk (J. A.), Colo@ring of wfetalsdby Polatiia, 762 


Wasmuth (Dr. A.), [death], 038 
Waterlot W. M. @.), Pictorial Records of Dahomey, *760 
ee A.), awarded the Gordon Wigan prixo oi 
University, 258 o 
wiet A ns (Electro-Medical), Lial., Artificial Sun- 
light. New edition, 406 ° si 
Watson (Dr. W.), Elemen ə an Introduction 
to the Study of Plant Life, Ma 9, Sup 
Watt (J. M.), and Alarie G. Brandwijk, On Semalien 
undulaitum, 838 
Watt (R. A. Watson), The Ra of Atmogpherios, 680 o 
Watts (Prof. W. W.),*awarded the Wollaygon medal ®f 
the Geological Society, 1 e 
Wavre (R.), The Stratification of e Hotprogenoous*F mid : 
Mass in Rotation, 622; The Stratifloateon of ar 
2 and Fredholm’s Equstion, 587° 
r (Dr. M.), awarded the Agassiz modal of the qs. 
"National Academy of Sciences, 793 
Webster (J.), [death], 168 
Webster (W. L.), The Transverse Magneto-resistance 
Effect in Single Crysta ron, 546 
Weekes (Rev. G. A.), re-alec Vice-Chancellor of Cam- 
bridge University, 875 
Werdlein (Dr. E. R.), elected president of the American 
Institute of Chemical Engineers, 63 
Wess (Prof. F. E.), Some Recent Advances in our Know- 
of Inheritance in Plants, 182 R 
Welch al . B.), The Periodicity of Photo-eloctric Thresholds, 
8 ° 


Welch (M. B.), Defective New Zealand Kauri (Agathis 
australis), 303 

Wells (H. G.), Mr. Belloc objects go “The Outline of 
History,” 75° 

Wenner (F.), A Principle governing the Dibus of 
Current m Systeme of Ginea Conductors, 221 6 

Wenyon (Dr. C. M.), awarded the t a Brisbane 
prize of the Royal Society of Edinburgh, 02 

Wertenstein (L.), A pneu a to the ) Theory of Diffusion 
Pumpe, 34 

W estermarck (Prof. E ) E@bnology of Tuareg Tribes, 55] ; 
The Goodness of 557 

Westo C.), and 8. Adams, Kye-strain in the Hosiory 
Indilstry, a 

leery n ees Mono-Alu Folklore (Hoagaiavite 

t, stern olomon Talands), 386 


"\WWhetham (C. Dampier), BR ser the Land, 845 e 


Whipple (F. J. W.), A Remarkable Deposit of Rime, 328; ° 
Audibiity of Gunfire, 782 ; The Detonatjng Meteor 
of Oct. 2, 1926, 578 
Whitaker (J.), An k for is Yoar bf Our Lord 
ite at a Abri edition, 80 
ite ( The Supposed Law of Speeds, 5l, 674° 
White (Dr. P. E.), Minsinel pi Floods, 
White (E. .), The Fish- ee of the Cementstones of 
Fouldén, Berwickshire, 182 ə v 
Whitteker aa T.), Present Conceptions of the 
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Widal (F ), and Ma Laudat, Modsfloations brought ae 
e in the Ni Formula of Blood anin y Renal 


Impermeabılıty,el06 e 
Wiener (Prof. N.% afd D. Je Struik, Quantum Theory arti * 
Gravitational Relativity, 853 
Wighfman and Quirk, Intensifloation of the oe (or 
Devtlopable) I 619 
Wilder (Prof. H. H.), The Pedigree of the a Race, 
Mare 19, Suppt., 9 
Wiley (Dr. E. TB ), ‘ Aotive’ Nit 
Wiljams (Dr. E. J.), agains of a- and B-particles ? ° 
thro@gh Matte, 262 x arsa go gf a-Rays and 
-Rays through è 130 
h BI Geology of the Snowdon Masmf (North 
es), 33 ° 
Wulams (Miss Ma eM), The Anatom of Chyjlamthes 
PE y ) y 9 


vellsa, .° 
Wiliams (Prof. W. C.), [death], 869 ° 
Willis (Dr. J.%C.), and Area, 795 


Willstatter (Prof. RJ, PIMA Pe Td Faraway truco 
of the ioal Soote 


EO ana J.), es Pe „Spiranthes, callo Sy Roman- 


Wion (Èr (Prof. C O ER R.), S Procese? in a Thunder. cloud, 502 
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, 024 ° . 


(D. R.), nominated 
eering Society, 61 

Wilsone Prof. E. B.), The Nature of Light, 615 

Walson (F. E.), New Australia? Coleoptera, with Motes on 


Wilson 
e 


‘ Somé Previowsly Desaribed Species. Part iii.’ 514 


Wilsom (Dr. G. 8.), appointed reader in bacteriology and 
immunol yt the èLondon School of Hygiene and 
Tro oal Ma icine, 799 

Wilsen (SirgJames), [obituary article], 59 

Wilgen f. J.), The Maintenance uirements of Cattle 

e on Di t Kinds of Rations and at Different Rates 

® of Produgtion, 586 $ 
(Dr.), Genet®s of Lebistes, 831 
Wm (8, The Degradation sf Cellulose in the 
1, &46 ; 

VaRhers (J. J.? A Fixed Easter, 331 ‘ 

weer . H.), Surface Film of Aluminium, 923 
yoombe (Dr. C. pe Ituary article], 181 f 

Witmer (E. E.), The tisation of the Rotational 
Motion of the Pol mio Molecule by the New 
Wave Mechanios, TSi 

Wokes (F.), and 8. G. ott, A Study of Antimony 
Trichloride as a Possible Quantitative Reagent for 
Vitamin A, 837 


Wolf (A.), Some ts of the Philosophy of eer: 545 
Wolfe (J. J.), B. I and others, Micro- 
Jankton of Chesapeake Bay, 489 

Wood . J. K.), The i of Dyeing, 742 

Wood (Lacy M), On Some Land Planarians from Barring- 
ton Tops, N.S.W., with Descriptions of New Species, 
107 ` : 

Woodman (Dr. H. Ẹ.), Animal Nutrrtion in Sweden and 
Benmar 


k, 486; appointed demonstrator in agri- 
cultural i in Cambri Univermty, 835 
mg (W. P.), Genus Clementis ın American 
Woodruff (D.), Plato’s American ublio, 455 
Woodward E.), appomted University lecturer in 
engineering ix b University, 907 
Woodward (#.), The New È of Trees, 742 


Woodworth (Lieut. R. W.), and F. J. Haight, Tides and 
Currents in 684 ° 

Wooloock (W. J. U.), Chemical Industry and Yechnical 

e Institutuons, 942 

Woolard (Dr. H. H.), glected professor of anatSmy ine 


e Adelaide University, 608 f iad 
” Woolley (0. L.), Excavations at Ur, 611 
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(W. G.), The Qbology of the Flind®rs Ranges, 

Australia, in the Neighbourhpgd of Wooltana 
Station, 303 

Wooster (W.), appointed demonstrator in minoralogy in 
Cambri University, 835 : 

Wooster (W. A.), Analyms of Beams of Moving Charged 
Particles by a Magnetic Field, 477 e 

Wordie (J. M.), Eskifho in East Greenland, 506 ° 

Worsnop (B. L.), The Scattering*of M-rays and the J 
Phenomenon, 886 

Worthington (E. B.), grant‘to, from th8 Balfour fund, 043 

Wren (8r 1 her), Elas Ashmole, dnd Dr. R. Plot, 

ue orial windows at Oxford, 647 ‘os 


, and Prof. L, Origm of the Crimean Flora, 904 
Wylie (Prof. R. B.), Leaf Structures and Wound Response, 
405 s 


Wynne (Prof. W. P.), Sir Wiliam Augustus Tilden, &8 


X. Y., An Amusing Conception of Scientiflo Discovery, 14 


Yamada (R.), Impact Tests of Steel at Low Temperatures, 
215 


wee (Prof. R. H.), Festschrift Carl Schroter, 153 

Yokoyama (Prof. M.), Tertiary Shells from J 26 

Yo (Dr. O. M.), elected Balfour student of Cambridge 

niversity, 907; Formation of Caloareous Tubes 

round the Siphons of Teredo, 11; The Absence of a 
Callulase in inner, 855 

Yo (G. A.), and W. L. Uglow, Iron Ore in Western 

nada 796 
Y (W.), and 8. S. Pande, Occurrence of Branched 
ann Cotton and upon Gossypium Stocksis, 745 

Yule (G. U.), Wolfer’s Sunspot Numbers considered as a 

Disturbed Periodic Series, 337 - 


Zambonmi (F.), and A. Stajfi, Double Sulphates of Rare 
Earth and Alkali Metals, 222 

Zemerlng (Dr. Z.), Grondalagen voer een Weervoor- 
spelling op langen Termijn, 298 ® 

Zelmer (J.), Chemises of Halophytes, 86; E. rapper 
R. holz, K. Knie, O. Pollatachek, Æ. Spitzer, 


Stain, and 


dag aioe i Title Index = re 
>. : = | = 
TITLE INDEX. T B 


aoedd A Method of Syntgems of, A. Kirrmann, | Agriculture: Mimstry of : Rotirement St Sir Daniel Hall 


547 

a-particles from Hadium C: The decrease in Velocity of, 
G. H. Briggs, 201; The Seaenng of, G. H. Briggs, 
301 


a- Ea ales: thro Matter, The Passage of, Dr. 
5 W Mans, on Sa 

A Prof. H. Stuart Jones appointed je a 

of the University College of Wales, és 

Abnormhl Discharge, A New Phenomenon in the, Gunther- 


sbhulze, 215 

Absorption of Gases by Liquids, An Apparatus for Meesur- 
ing the Rates of, P. Riou, 373 

Abyssinia, An ition to, H. Scott, 836 

Abyssamian, Sout frontier, anthropological expedition 
to the, 248 


Acacias, Description of Fifteen New, and Notes on several 
other Species, late J. H. Maiden and W. F. Blakely, 222 
Académie des Sciences, Paris, Members and Correspondants 
of the, L., 459 
ee Rates, Individual Difference in, E. Farmer and 
G. Chambers, 382 


EEN and High Altıtudeg, D. V. Latham, 65 
Acetone, Pro ies of, 27 


Acetylene, Addition of, to Carbon Monoxide: the 
ae ee J. F. Durand and M. Banos, 887 
Acid Boile, The Lime Requirements of, ©. Brioux and 


Bky City : a Study in Pueblo-Indian 
and Civilization, Dr. W. T. 44 
Acoustical Paperoni with echanical Vibrator, 


E. 

Acoustios of B The, Dr. G: W. O. Kaye, 603 

Acrolein Gels : P arities 8f the Fractures of, Jie heuer 
Productions of Ridges, O. Dufraisse and P. ot, 71 

Aculeate a E of Ireland, The, A. W. Stelfox, 413 

Adams p bridge University, Dr. H. Jeffreys 
awarddd the, 436 

Adelaide Univermty, Dr. H. H. Woollard appointed 
professor of anatomy in, 508 

Adhesives and ons: True Chemioal Com ds as 
A J. W MoBain anf W. B. 181 

Addlescest, Education ‘of the, Report of the Consultative 
Oommittee on the, 185 


Adrenal The Chemistry of the, Dr. A. v. Szent- 
Gyorgy, 782 
Adrenaline extst in the Pa oe Free State in Fresh 


8u Ca le A. Mouri and 

Heer a peules uriquand 

Adsorption, The Dipole @heory of, An® Experimental 

eat of, W. G. Palmer, 801 

Aerial : Navigation, Artafloial La 
H. N. Green, 484; Waves, 
Large Subterranean Oylindrical Mains, overt, 648 

saga eee nice Pioneers, a Memorial Tablet to Three, at 

b & 
Aeroplane : t, a Non , by, O. Chamberlin and 
A avia 865 ; Fgh, Kate -distance, 

782; Resistance and the Tilt of an, What determines 
the, Sir Joseph Latmor, 445, 798; The Botk of the, 
Capt, J. L. Pritchard, Mar. 19, Suppt., 20 

Africa: East, a New Dominion : cial Experiment 
in Tropical Development and ve 81 ce to ths 
British Empire, Major A. G. Church, 917; Tropical, 
Problems in, 917 

African Languages and Culture, International Institute of, 

22 


Medal of the U.S. Natiopal Acagleamy of Sciences, 
Dr. M. Weber awarded they 793 
Age and Area, Dr. J. O. Willis, 795 
ae a 9 and Administration in the N on- 
ee crac: ales, Report of Commission 
79; BTT 812; Surveying, "Drainas Men- 
on 


Maloolm, Mar. $, ae a md ee 


af Mallock, 669-; Inverse 


from the director-gene ed of the noe 
Department of the, 866; . V. Taylor ted 
Horticultural Commissioner of the, 17 Th 

ning of, Prof. G. Elliot Smith, 81 ; J. Percival, 


157; H. J. E. Peake, 158? Bagineings dad the Early 
Spread of, H. 4% E. Peake, 894 


Air-bladder and Lungs: a Contribution t& the hology 
of the Air-bladder of Fish, Mies Frances af. tym 
Bl 
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Aur Elutriation, The Laws of, Dr. G. Martin, 23 
Alaska, Tides and har in, Lieut. R. W. Woodworth 
and F. J. 


Ala Temporais and hap AliaphenoldBones, Homology of the, 


AlCl;—KCl—H,0 at 25°, The G. Malguori. 911 

Aloohol: im Fermentation ucta, The tometrio 
Estimation of, P. Balavoine, 587; The Physio- 
logical Action of, 8. ioni, eL. Bracaloni, and A. 
Galamini, 414, 479 ; (iii.), B. Baglioni and A. Galamini, 


their Distribution and their Rôle 
n, 888 


Algebraic Equations, Numerical Solution of, Dr. ‘H. 
- Jeffreys, 565 
Alkalı Chlorides, Luminescence and Coloration ofp when 
treated with Becquerel rays, E. Jahoda, 107 
Alkaloids: Plants Yieldi Th.Col. A. T. Gage, 000;, 
The Knowl of, Dr. T. A. Henry, 900 ° 
i inosum Hermann, Development of, 
§. Hirst, 
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e McKeehan, 140; Non- 
as a Means of Stud Structure of, K. Honda 
and H. Endo, 585; of Iron and 1 Manganeso of Loy 
Carbon Content, Sir Robert 845; Tho 
Thermoelectric Power of, E. van Aubel, 414 
Almanack, An, for the Year of our Lord 192°. Complete 
and editions, J. Whitaker 
Al ie ara Rectafication an Problems : 
en Mathdinatioal and Ags ee from tho 
Engineering View ae L. Moti Ga tne: 


courrant A ; mie of, I Prot J. T Ba 
Mar. 19, t., 18; ents for, 
eLt.-Col. K. a tee Ockenden, 
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Aluminium : nig ee He , An, Siegmund, 7874 
Single of, The and Electrical Con- 


ductivity of a, Dr. E. Gnffiths, 545 ; Surfags ae 
H. Sutton and J. W. W. Willstrop, 673, 0244 
Withey, 928 

° Amarna Age: The, a Study of the Crisis of the Anfgient 
World, Rev. J. Baxkie, 851 

Amateur Botanists, The Sogisty of €J. Ramsbottom, 104 

Amber, thg Klebs Cadlection of, procured for the Geological 
Institate of Königs Univermty, 24 © 

America: Civilisation im Origin of, Prof. Q. Elhot 
alas Physical Types and Cultures in, Dr. Ay 


Amerioan : phy xio8l Union, Mooting Bt the, 
757 ; ‘Geophy of Chemical eers, Dr. 
Weidlein elected premdent of as 639 -Ind ace 
and Musica] Instrumenta, Dr. P. Rrvet, 61 the- 
matical Society, The, 613; SAL es Hpedition, , 
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e Salant, 926 


tic Analysis ° 
° 





Argraonia : Decomposition of, bye Opticaiby Excited 
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e Warburg and Rum 869; The Thermal Decom 
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Yorkshire, Dr. L. F. Spath, 543 

: 1n Motion, New Imitations of, A. L. Herrera, 
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Aanhibol of tho (QJaucophane Grou An, L. Dupare, 767 

e AppRipnsustes, Dr. F. A. Bather, 484, 

- Uftusuel Specimen of, Eleanor Vachell, 518 

tom Texts, Medieval, Dr. G. W. Oorner, 939 
my: Descriptive and Applied, H. Gray. Twenty- 
third at aay edited by Prof. R. Howden. Notes on 
FLE E AF ee Gray and Dr. J. D. 
oy, 

Ancient Cities and M Tnbes: Exploration and 
Adventure m Maya Dr. T. W. Gann, 681 ; Cot- 
tages, The Preservation of, Mr. Baldwin, 503; Man : 
on the Trail of, a Narrative of the Field Work of the 
Central Amatic Expeditions, Dr. R. C. Andrews, 521 

Andromede (or Bielig) Meteor Storms, The Apparition 
Dates of the, W. J. Fisher, 339 

Anh, Pe hatching out eggs of, Marie Poland 

Anhydrous Borates of Silver, Barium, and Zmo, F. De 
‘ Carli, 479 

Anilop e and Antipyrine, P. K. Dutt, 35 

ei el Ecology, Í. A. 8. Pearse, 193; Nutrition in 
Sweden Denmark, Dr. H. E. Woodman, 486; 
Paramtes and Human Disease, Dr. A. 0. Chandler. 

e ‘Third edition, 88% 

Animals: Lo&king into the Future, Prof. W. A. er, 
288 ; Slaughtering, British and ‘American Meth of, 

H. Kidd, 864; without the Spleen, The Different 
Vicariant Modalities in, Agelous anfl Argaud, 308 

Aneta hi A 8 Interpretataon of Certain Oases of, 

and Caroline Pellew, 10 

Annual Register : The, t928, Edited by Dr. M. Bytain, 889 

eouheling Mo Moeauitoa m Scotland, Distipution of, 
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River Pollution and Fisheries. 


NGLING in the slow-running rivers of England 
i affords recreation for an ever-increasing number 
of artisans and other responsible ~ citizens of sur 
large industrial centres. Inexpensive opportunities of 
health-giving open-air amusements’ in the ljmited time 
they have available are becoming fewer as the popula- 
tion increases and greater distances have to be 
traversed before arriving beyond the outskitts of the 
cities. Since it is upon the health and contentment 
ag the city and industrial workers that the prosperity 
of, the country has come to rest, it has become a duty 


of*the nation to conserve the facilities for this tranquil 


and pleasant pastime quite as much as to conserve 
more valuable salmon and trout fishéries, aH of which 
suffer from the effects of pollution by indfstrial 
other effluents more and more as time gbBes on. 

With these pbjects in view, the Standing Committee 


on River Pollution wes appointed*in f21, and,ewhth © —~— 


the help ofdocal sub-committees, and a growing weiht. 
of puplic opinion, it*has already accomplished a great 
deaP towards checking an increase in polluti, and 


in some cases in afneliorating the existing conditions. ° 


The problem with which the-Committee is faced js 
not a simple one; it is not obvious how, in” Inany 
ciises, an dustrial effluent can be rendered harmless, ° 
or sufficiently non-toxic apd clegr, so as not ni 


damagê life in the eriver or the amenities of the 


country - side. Every such effluent must go some- 


where or the industry be dislocated ; its satisfactory a 


treatment in the space available at reasonablegcosé 
frequently provides matter for resedgch. 

An interesting problem of the moment, is the satis- 
factory treatment and disposal of the large volume of 
water used for washing and t®ansportatign in the new 
beet-sugar factoriess This wash “water, besides dirt, 


conft&inse organic matter in solution and suspension 
ʻa Ld S 
e o 


ae i 
which, although comparatively Harmless to fish life 
on leaving the factgry, may become harmfyl owing 

° to the develofment of toxic substances during the 
* decomposition of the arganic-“matter. 

It is often easy enough to determine whether a 
river ig polluted, but quite another matter to gauge 
*ghe extent to which life in the river will be damaged. 
Vish utilise asefood a large number of organisms, 
@himals as well as plants. The larger animals, such 

æ as the fres&-water shrimp and insect larve, which 
serve as food for many species of fish, in turn feed on 
smaller animals and plants. In many cases the 
dependence of one on the other is direct and obvious : 
in others less so. The presence or absence of vegeta- 
tion, even of the smallest forms such as diatoms, may 
play a considerable rôle in determining the conditions 
of life in a river, quite apart from their actual food 
value, since they’ afford harbourage to animals and 


2 assist in the self-purification of the water. Hence it 


is clearly not the direct physiological effect of a 

pouting effluent*upon fish alone which has finally to 

be determined, but its effect, if any, upon some necessary 
` link in the food-chasn and upon the flora. 

The need for the solution of problems such as these 
before satisfactory legislation can be introduced to 
cope with river pollution is obvi8us, and has been 
felt in* countries other than England. In 1920- the 
Dutch Government “established a central wfstitute at 

” the Hague for experimental work in connexion with 
>, waste” waters generally, from which advice is néw 
‘sought by local ‘authorities administering the law 


‘ against’ pojlutioneof the canals and waterways, and by. 


indystrial eassociations seeking the most economical 
means of treating their effluents. In the United States 
many rivers are grossly polluted; for example, the 
river carrying the Chicago sewage is stated to be devoid 
of gissolved oxygen for a distané: ,of twenty miles. 
‘There the question of rational legjslation is beginning 

to attact attention, and many specific problems, are 
% « presenting themselves. Since the laws of the country 
‘have allowed the rivers to be treated as a public 
stk,egnd in consequence vested interests in them 
a$ such have developed, it will doubtless be ea 
difficult and very es task to cope with their 
purification. o 

In Gre#t Britain numerous aes of rivers have 


: been carried out. and local pollutions investigated 


* durnfy the last five years by Dy, E. C. Jee, the technical 
adviser to the Standing Committee on River Pollution, 
and by sevtral scientific workers reshdent in various 


districts. Upon the results of this work, action has 


been taken in a numbey of cases and has led to the 

abatement of nuisances, and theefact that sources of 

pollution are being investigated at intervals Beane 
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reported pon undoubtedly acts as a deterrent against 


- increased pollution in other cases. 


Besides this necessary survey work and investigation 
of local problems, small scientific staff at the Fisheries 


Experimental Station, Alresford, have beguf& several 
lines of research fundamenta? to & proper scientific 
attack of many existing problems. With the final 
object of undertaking a complete biological survey of 
a river with particular reference to the effect of various. 
pollutions upon the normal fauna and flora, methods 
have been evolved which aim at providing a quantita- 
tive, or, @t any rate, comparable, measure of the 
abundance: of life in different rivers or in the same 
river at different times of the year. Prelimmary 
work showed that by far the greater proportion of the 
animal life (in the upper waters of the Itchen) lived 
either on the bottom or among the weeds which clothe 
it; ordinary dredges did not yield a representative 
sample. To obtain a representative sample of the 
smaller animals a frame with gauze bottom con- 
taining stones, etc., similar to the river bottom, was 
left for a week in the river, and the organisms which 
had migrated into it were then picked out and counted. 
It is anticipated that the various methods evolved 
will be of service in the examinations of polluted rivers, 
and also that results obtained will finally provide a _ 
valuable basis for comparison. o l 

Fish found dead are frequently posted ġo Alresford 
for- examination, and as our present knowledge of 
fish disease is fragmentary and the fish often arrive 
after decomposition has commenced, giving rise to 
symptoms whioh may easily be mistaken for those 
produced in a fresh fish by poisoning, an attempt Is 
being made to obtain further accurate knowledge 
of post-mortem condiiofis, particulaily histological | 
changes in the gills and, alimentary canal due to 
poisonihg. e 

The need for investigations of a general nature is 
amply borne out; the Standing Committee on River 
Pollution in its recent report? states that it is “ con- 
stantly faced with the lack of scientific knowledge 
necessary to devise a method of dealing with a parti 
cur effuéht,” and advocates the appointpnent of 
sufficiant technical staff to elucidate, not only in the 


laboratory, but also by experiments at the source of 


pollution, the scientific questidbs which at oe 
have no answer. 

The future of many rivers in Great Britain is clearly 
in the hands of the chemist and biologist, for it is upon 
accurate knowledge” such as they alone can obtain 
that any satisfactory legislation must rest. The 
longer the necessary efforts to tackle the pollution 

1 © River Pollution and E:shecies. A nogtechmicel report, on the work 
durmg 1985 of the Standing Commuttee on Polintion."’ Ministry 
Agriculture and Purberes, London. 1926. Price Gd, 
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problem in a cdmprehensive manner is put off, the 
more difficult and the more expensive will be the 
task anc the greater the risk of failure. 

To allow the serious pollution whidh exists at present 
in some British myers to continue more or less un- 
checked and to grow, which it undoubtedly will tend 
to do as the population and industries increase, is an 
evil greater than can be expressed in terms of decreaged 
monetary value of the fisheries. Increased demands 
‘on the water supply in towns and cities as they enlarge 
have also to be considered. From before the time 
of Isaac Walton the rivers of England have been part 
of the nation’s playground, a playground put to 
greater use as the population becomes denser, a heritage 
to preserve—unpolluted. 





The Origin of Civilisation in America. 

La Esfinge Indiana: antiguos y nuevos aspectos del 
~ problema de los origenes americanos. By Prof. J. 
Imbelloni. Pp. 399+19 plates. (Buenos Aires: 
Libreria “ El Ateneo,” 1926.) n.p. ` 


LTHOUGH there is no reference to W. H. Prescott 
A ‘In this book, its title, “ The Indian Sphinx,” 
and:the author’s frequent references to himself as the 
Oedipus who is solvig® the riddle, suggest that Prescott’s 
famous book “The Conquest of Mexico,” which was 
published in $843, had made a stronger impression upon 
him than he is prepared to admit. Both in the intro- 
duction’ and the lengthy appendix, Prescott gave an 
impressive summary of the evidence which forced him 
to admit, although it is clear he was very reluctant to 
` do so, “ that the coincidences are sufficiently strong to 
authorise a belief that the civilisation of Anahuac was 
in some degree influenced by that of Eastern Asia.” 
At the same time, perhaps trom having Robert- 
son’s History, he was puzzle® to account for the scores 
of arbitrary likenesses between the customs and „beliefs 
of ancient Mexico and Asia. Thus he wrote: 

“ Was it [the pre-Columbian civilisation of 
indigenous ? or was it borrowed in some degree from 
the-nations in the Eastern Worftl ? If indigenous, hew 
are we @o explain the singular coincidence with the 
East in institutions and opinions? If On&nta?, how 
shall we account for the great dissimilarity in language, 
and for the ignorance bf some of the most simple and 
useful arts, which, once known, it would seem scarcely 
possible should have been forgotten? This is the 
riddle of the Sphinx; which no Oedipus has yet had the 
ingenuity to solve.” è ` ; 

If there were any real scientific discipline in ethnology, 
one might have hoped that Prescott’s two difficulties 
having now been removed by the advancement of 
knowledge during the mterveping eighty years (which 
have also added a vast accumulation of evidence in 
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corroboration of the clear implications of the state- 
ment in “Jhe Conquest of Mexico è’), the way would bee 
clear for the frank admission of the diffusion of culture 
from eastern Asia. But in etiology: emotion still 
counts for more than reason: or perhaps it would be 
more explicit to-say that the Newtonian principles ‘of 


inductive reasoning, by»basing theories on observed e° 


facts, have not yet penetrated into th® subject, which. 
is still under the sway of the deductivé methods of 
Descartes. 
treatise is a conspicuous: illustration of the point—the 

dommating principle is still to force the evidence into 

conformity with certain catch-phrases that are called 

“natural laws,’ the idées innées of Descartes, the 

Elementargedanke of Bastian, the universal symbols 

of Freud, et cetera, from which a lgng line of philo- 

sophers, starting with Turgot in 1751, have been 

striving to rescue the study of mankind and make a 

real science of it. 

For the introduction of confusion into the fascinating 
problem of the origin of the pre-Columbian civilisatien 
of America, as indeed into all ethnological doctrine, the 
chief blame must be attributed to Dr.. William Robert- 
son, Principal of the University of Edinburgh, whose 
famous “ History of America ” was published in 1777. 
He seems to have been the first to give wideecurrency 
to the Cartesian ideas that are so popular in ethnology 
today, * l 


é When the people of Europe un y discovered 
a New World, removed at a vast distance from every 


part of the ancient continent which was then known, « 


and filled with inhabitants whose "appearance ‘and 
manners differed remarkably from the rest 
human species, the question concerning their 
became naturally an object of curiosity and attention. 
The theories and speculations Of ingenious men with 
respect to this subject would fill manfy volumes: but afe 
often so wilg and oaimerical that Ishould offer an ingult , 
to the understandingeof my readers if I attempted . . . 
to enyinerate or refute them.” After mentioning some 


For in ethnology—and Prof. ‘Imbelloni’s © 


of ne © 


of these speculations hesadds  “ though they rest upon . ə 


no better foundation than the casual resemblance of 
some customs, or the supposed affinity between a fey 
words in their different es, much eruditierf and 
mere zeal have been empl8yed 
defence of the opposite systems.” 


m ® 

Hencf, without botMering to examine the,evidence, 
the Scottish historian fell back on the device of formu- 
lating a law. ‘‘ Were we to trace back the ideas, of 


to little purpose, wh . 
e 


other nations to that rufe state in which history efirst | ° 


presents them to our view, we shoud disqpver a sur- 

prising resemblance in their tenets and prastices; and 

should be convinced that, in similar circumstances, the 

faculties of the h mind® hold nearly the same 

course in their progress, and arrive’at almost the same 

concltisions.” e Pig 
e 


4 ai 

I þave made these quotations from the work of this 
eighteenth-century divine ‘because they repgesent the 
* stock-in-trade bf those who claim the independence of 
* American culture to-day. Hence they shed some light 
upon the interesting psychological problem of why 
thtories that are in such flagrant conflict with the 
*eevidence should continue toebe respected. The ex- 
erature is prided by the history of these fallacies. 

though RoBertson wrote his book more than twenty- 
© five years after Turgot (who had acquired the Newton- 
' ian discipline of reasoning from Sigorgne, his teacher of 
mathematics), Scotland, as Buckle pointed out in his 
“History of Civilisation,” still remained under the 
influence of Descartes and the deductive method. 
These ethnological fallacies were floating about for 
another century wthout being taken seriously, until in 
1871 Sir Edward Tylor adopted them from Adolf 
Bastian, thé arch-enemy of biological evolution, and 
gave them a fashionable and attractive veneer by calling 
them “evolution.” By this strange irony more than 
fifty years ago, &thnology was put into the fetters of 
Cartesian scholasticism. These -historical facts help 
us to understand. how such a book as “ The Indian 
Sphinx ” could have been written. 

The problem of the pre-Columbian civilisation of 
America with which the book deals, is of crucial im- 
portance. Not only was it responsible, as I have just 
, indicated, for shaping ethnological theory in fe past, byt 

also at the present it is the supreme test of-clear think- 
ing. It is becoming a habit on the part of those who 
, defend the principle of the independent development 
” (fn other. words? spontaneous generation) of culture, 
to pretené that they do not deny the reality of diffusion. 
But the Amesican problem demands a plain answer to 
the question whether qr not any cultural influence was 
canyeyed across the Pacific Ocean during the first ten 
_cegturies of the Christian era. Dig Mexjco, Central 
* America, and Peru derive the germs of their civilisation 
from Gambodia and Java fifteen centuries ago, OB was 


œ + ita wholly indigenous oreatior®? ofethe Maya and pre- 


Inca peoples? That is the clear-cut issue. 

* Insthis large treatise the various theories, ancient and 
. thodern, that relate to thé origin of American civilisa- 
ton are submitted to critical examination. In the 
first two-thirds of the bo$k the author pours scorn on 
all theori@s of diffusion, adopting the extreme form of 
Bastian’s theory of psychic unity. When the re- 
* wemBlances between cultures ip different areas seem to 
put too great a®steain on this speculation, he falls back 
on the bidlogical theory of converfence. Hence it 
"comesas a shock to the reader when on p. 279 he throws 
the Elementargedanke oyerboard and becomes an out- 
and-out diffusionist. He -has mo doubt that the 


Quechua and Aymara languages and the cultuge of 
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South America were derived from Polynesia. The 
magic wand that seems to have effected this wonderful 
transformation is the fact that the name for gn ‘axe’ 
(toki) and the nfpde of fashioning the implements 
are essentially identical in Oceania and SoutH? America. 
But having convinced himself bf this fact he then pro- 
ceeds to discover identities in Other arts, customs, 
beliefs, and languages, and adopts whole-heartedly 
methods he has been ridiculing in the’ preceding a 
pages | 

This admission, however, creates new difficulties for 
Prof. Imb@lloni. If certain words in the languages of 
Tonga, Samoa, and Tahiti are identical with those used. 
in Peru, much more definite affinities can be detected 
in the languages of Indo-China and India. The deriva- 
tion of the cultures of Oceania from India 1s widely 
admitted. Hence he is committed to the linking up 
of pre-Columbian American ‘culture with that of India, 
which in the light of recent discoveries is known to be 
genetically related to those of Ejam, Sumer, and Egypt. 
These links are all now well established, as Prof. 
Breasted has recently pomted out. 

After an incomplete survey of the discussions of the 
seventeenth and éighteenth centuries, more than a 
hundred pages are devoted to certain modern specula- 
tions regarding connexions between America and 
Mesopotamia by way of Siberia afd Turkestan, in the 
course of which essays on the evolution gf the horse 
and the geographical distribution of the grape vine are 
introduced. The author examines and severely criti- 
cises Posnansky’s attempt toeapply to the ancient 
American pyrafhids astronomical methods for estimat- 
ing their age somewhat analogous to thdse used by 
Sir Norman Lockyer in the cases of Stonehenge and 
Egyptian temples. Pesnansky’s calctlation for Tia- 
huanacos gives a date ofeA.D. 1200, “which seems not 
unreasonable : but Imbelloni says it Is based on a series 
of errors. 

Prof. Imbelloni’s most scathing denunciations, how- , 
ever, are reserved for Part iii. of his book, in which he 
pours riglicule on what he calls “the Manchester School” 
and upon the present reyiewer in particular. The bulk 
of this criticism follows the lines with which rgaders of 
Nature ltave been made familiar during the last 
fifteen years, in particular in the discussion of the con- 
ventionalised elephant - heads on the Copan stela (see 
Nature, November 25 and December 16, 1925, and 
January 27, 1916; also the interludes by Dr. Forbes 
and Mr. Robson in August 2 and September 13, 1924). 
As Prof. Imbefloni is apt acquainted with anything that 
I have written on these matters since 1922 (most of his 
knowledge of my work haing been derived from’ Dr. 
Germain’s review in L’ Anthropplogte of that year), I 
need only direct his attention to the full statement on 
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the elephant-problem in my book “ Elephants and 
- Ethnologists ” (1924). But Prof. Imbelloni’s indigna- 
tion with me would be quite excusable if I had ever 
expressel the preposterous views he attributes to me 
when he says I pretend the May&s and Peruvians 
came from Egypt!, The confusion of race and culture 
vitiates m fact a la part of this entertaining book. 

Prof. Imbelloni has rendered a very useful service in 
emphasising the remarkable identities between certgin 
features of Mycensan and Mexican architecture (Plate 
II.), Egyptian and Peruvian balsas (Plate XI.) (of 
which, tnaware of the various memoirs I have written 
on ancient shipping, he seems to think I am *jgnorant), 
the monstrous figures (Plates XIV. and XV.) with pro- 
jecting ‘tongue in Italy, Polynesia, and Mexico (and he 
might have added India, Indo-China, and Indonesia), 
the wonderful terraces of the Philippines and Peru 
(Plate XVI.), et cetera. But it is very surprising that 
such striking illustrations of identity in arbitrary detail 
should be used as illustrations of convergence in that 
part of the book which is expounding the principle of 
the diffusion of culture from Polynesia to America. 

At the present time scarcely any two believers in 
‘independent development ’ are in agreement as to the 
areas which are independent the one of the other. 
Prof. Imbelloni’s book gives a new reshuffing. To 
illustrate the extents of these discrepancies I might 
mention that on the day his book came into my hands 
there also afived a work by Prof. James H. Breasted, 
who admits the reality of diffusion from Egypt through- 
out the Old World, but refuses to admit any outside 
influence in Ameriga. ®Prof. Imbelloni denies diffusion 
in the Old World but admits that frofn the Pacific to 
America. SE a 

If we allow the negative parts of the two views to 
neutralise one another and admft the cases both writers 
have established by positive evidence, I think we shall 
arrive at the truth. ~G. ELLIOT SMITH. 





Lignin and Lignification. 


Die Chemis des Lignins. Von Dr. Walter Fuchs. Pp. 
xi+327. (Berlin: Julius Springer, 1926.) 18 gold 
marks. i 

HIS monograph on a subject of outstanding in- 
terest will cogamend itself under its sectional 

title to a wide circle of workers as an important and 
timely critical survey. The author's treatment of the 
matter, however, is much more comprehensive than 
might be inferred from the titles for ig embraces the 

full perspective, and the work is consequently a 

contribution to natural „history, and, beyond the 

phenomenal aspects of plant life, to general philosophy. 

The scope of the monograph, in fact, is first to set 
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out the very consideraple chemigtry of lignin resulting 
from the investigations of some three hundred workers 
whose researches are critically reyiewed in the text,, 


and then to re-examine the scientific *material thus e 


d 5%” 


accumulated, critically selected and co-ordinated by ° 


the author, in relation to the several sections of the 
science of botany, systematic (classification), physiglogy, 


structure and histology, fo modern conceptions of the ẹ° 


ultimate structure of the forms of matter, to fhe. 
scientific technology of industry, and tleus implicitly? 


to the philosophy of the human story, intin®ately inter- æ 


related as it is with that of plant life and evolution. 
The philosophic note is struck early in a critical 
discussion of the well-known methods of identifying 
lignin in plant tissues, and the resulting definition of 
“Das genuine Lignin” as distinct from the N-ı 
lignins isolated by chemical treatment, which are either 
synthetic derivatives or modified forms of the actual 
or original lignin, the degree of change associated with 
the reaction mechanism of the process of separation 


` requiring to be estimated; but necessarily by a method 


which is inconclusive in respect of thè actual relatiqn- 
ship. It certainly leaves undefined the mode of union 
of lignone to cellulose in the ligno-e¢lluloses ; and the 
author’s treatment of this problem in the later chapters 
will impress upon the chemist of objective mentality 
the obvious but much-ignored consideration, that the 
synthetical operations of the plant in respect” Of its 

opganised “tell structures are not of the order of re- 
versible reactions of his systematic text-books. 

“ short outline of the work in sequence of chapters 
is necessary to characterise more closely its scope. 


‘Chaps. i.-ii. are concerned with (1) he identificatién ` 


of lignin im stim; (2) the isolation by various methods 
direct (ason to derivatives rendered soluble) and 
indirect (breakdown of associaged cellulose to sotuble 
products) ; (3) analysis, that is, elementary compoşitipn 
dnd estimajion ofe Adjective ’ substituting groups, gnd 
a critical comparison of the numerous ‘lignins’ thus’ 
separated with the genuine or ideal lignin pf the 
organism. Chaps. tv.-Vii. deal with the further special e 
chemistry of lignin: conversion to synthetical deriva- 
tion involving reactions of OH, CH=CH, CA amd 
COOH groups, esters, ether8, halogen derivatives, con- , 
densations with phenols, reactions with oxidants and 
hydrogenants : iyara pi afid alkali fusions. 

This exposé of the ‘ pure’ or rather detache@chemistry 
of lignin, occupying the first two hundred pages, is the 
author’s critical digest of the literature of the stbjecé ° 
of the period 1900-1926 (January 1y a delimffition 
set out in the preface. It is accurate antl exhaustive 
of the period though not of the subject m&tter,*for the 
antecedent period (1875-1900), contributed quantitative 
methods of fundamental value asesuch, but of further 
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e 6 ® 
import when interpreted as estaplishing the conception 
of ‘ligno-cellulose’ by contrast with a cellulose ex- 


etrinsically ‘ encrusted ’ with lignone matter. Moreover, 


it was clearly’ indicated, both a prior: and on exact 
data, that the prototypes of the ligno-celluloses are the 
simpler structural forms of annual growths; whereas 
tltosegof perennial structures are much more complex 


*e as such and by reason of secondary interior modifica- 


etiqn and condefisations. The later research work dealt 
“with in the present volume is largely devoted to the 
latter morê complex types, which has inevitably com- 
plicated the treatment of the subject. 

To resume on the author’s sequence of subject 
matter: in Chaps. vin.-xi. the subject is developed in 
terms of biochemical science and illuminated by a 
sustained argument which shapes the matter, treated 
in all its related aspects, to the satisfactory issue of 
converging proofs of definite theory. 

The subject of these chapters is lignification as an 
organic process: first, in relation to systematic botany ; 
that is, to the grades of differentiated organic structure 
from the Thalldphytes, with the first appearance of 
lignification in the Pteridophytes, to the most highly 
elaborated Phanerégams. 

Histological investigation has already recognised an 
ascending series of types of lignification 1 in close correla- 
tion with the evolution of structure; but the author 
points “the way to a positive Biochemical treatment of 
this enormous range of material, hitherfo classifigd 
certainly without direct reference to lignification. „As 
an illustration of such biochemical method, he briefly 


, discusses the prolonged investigations of Carl Mez, 


applying his sero®liagnostic processes to the exploration’ 


Qf genericeffinities (Bot. Arch. Konigsberg, 1911 et seg.), 
pointing out, ®owever, that the method is indirect and 
otherwise subject to esror. It is clear that the body 
of exact knowledge of lignin, the subject of the pre- 


ceding chapters, supplies a basis? ef re-ipvestigatién 


of the vegetable kingdom, by indirect method, which 
he predicts will establish Ligninbildung as a cretical 
index of evolutionary déveloprfent ; and outside this 
objective of science such re-investigation promises a 
number of collateral developments. 

° In the next chapter, ix., Under the sub-title “ Entwick- 
lings-Mechanik,” the organic process implicitly postu- 
lated is consideted i in relation toeits factors. Isgnifica- 
tion is a Primary vital effect, but developed paradox- 
ically part passu with loss of vitality and cessation of 
growth. But the author refers to a ‘ post-mortem’ 
activity which Supervenes, a respiratory consumption 
of oxygen“at the expense of elaBorated cell-wall 
material; fhe removal of oxygen followed by com- 
plicated condensations, gyields as a final product the 
lignin or ligfione cemplex.- It i$ suggested that the 
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arena and basis of these transformations ‘is the middle 
lamella of the cell-wall, and evidence ¢f the contributing 
functions of its pectic components is afforded by 


the special chemistry of this group of carbohydrate 
derivatives estalifished by later researches „Which are 
fully discussed. 


In further development of the conception of the 
lignin-cellulose complex or ligno-tellulose as a biologic 
unity or individual, the author boldly grapples with the 
problem of cellulose constitution. While giving full 
value to chemical methods and results, attention is 
rather directed to the physical-biological interpreta- 
tions of Rontgen spectrographs, to the ultimate con- 
figuration of an anisotropic colloid, as a ‘ cristallite ’ 
in evolution to organic form through micellar growth. 
This text definitely formulates a cellulose lattice and 
@ penetration of the isotropic lignone so intimate as 
to represent a pseudomorph. 

Chap. x. deals with the transformations of the ligno- 
celluloses and generally of cellulosic structures in fulfil- 
ment of ultimate natural functions. 

In regard to lignone proper, this is characterised by 
its well-known extraordinary resistance to reaction, and 
the only change in living structures which can be traced 
is in contributing to the formation of phyto-melan. 
The enormous range of breakdown processes which 
result in humus, peat, and the verious grades of coal, 
are discussed with general reference to lignin, and also 
the author’s theoretical conceptions in #he foregoing 
text, with reference both to cellulose, pectins and 
hemi-celluloses, and to the constitution of the lignone 
complex. oe 

Chap. xi., under the title “ Theorien uber Lignin,” 
IS g concentrated summary; that is, the author's 
conclusions on the whole matter. 2 

Chap. xii., and last, %s particularly noteworthy. The 
subject is the technology of lignin and gives the author’s 
scientific rationale of the leading industrial processes 
for the treatment of ligno-celluloses, such as destructive 
distilldtion, pulp manufacture by both acid and alkaline 
processes, partial resolution of ligno-cellalose structures 
(cereal etraws) to serve as cattle food-stuffs, the pro- 
duction of sugar from weod and wood residues. Avoid- 
ing details of the manufacturing processes, the author 
applie$ his reasoned conceptions both of the proximate 
and of the ultimate constitution af ligno-cellulose matter 
to the elucidation of the reaction mechanism of the 
several industrial processes. This discussion has dis- 
tinction as a critical illustration of the sound method 
of applying scjence to industry. 

In applying, in efféet, the most modern and appar- 
ently recondite pales of modern science, the text 
of this chapter should be ‘extraordinarily stimulating 


to those engaged in industry ; mot merely in perfecting 
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routine operations but also in devising developments 
towards realising*the progress inevitably suggested by 
discussion in relation to first principles. 

It will be clear from the foregoing that the author 
has produced a work based on an unusual range of 
appreciative study ef thg sciences in their most recent 
developments contriputing to the elucidation of the 
general theme, which, primarily indicated by its title, 


extends to the matural history of the vegetable kingdom. 


We note in the text a considerable contribution of 
original investigations, which will probably be the 
subject of special publications in scientifig journals. 
Lastly, the author is restrained in his criticisms of the 
researches of his fellow-workers; but a careful study 
of this work suggests that a notable proportion of 
the more speculative theories which they endeavour to 
establish will be excised from the student’s memora- 
` bilia. C. F. Cross. 





War Record of the Survey of India. 


Record of the Survey of India. Vol. 20: The War 
Record, 1914-1920. (Published under the direction 
of Colonel-Commandant E. A. Tandy, R.E., Sur- 
veyor General of India.) Pp. xxv+155+27 plates 
+9 maps. (Dehra Dun: Survey of India, 1925.) 
3 rupees ; 55. 34.9 

INCE its foundation in 1767, officers and surveyors 
of the Survey of India have accompanied every 
military expedition with which India has been con- 
nected. In order to provide a reserve of surveyors 
for war it has Ien the policy; asein most other 
countries, to employ army officers during peace time 
on the ordinary mapping of the country, so that they 
may be available at the outbyak of war to provide 
maps always required during the progress of military 
operations, though never so much as undgr the con- 
ditions which obtain to-day. ® 
There is no essential difference between pese and 
war mapping except that in the former case the work 
is of a more deliberate character, while in war it has, 
of necessity, to adapt itself to the exigencies of military 
operations. Until the recent War, tactical topo- 
graphical maps on a scale of a half or one ipch to 
the mile sufficed, but now trench warfare imposes 
much larger scales. ® Artillery maps, also on large 
scales, require to be of the highest order of accuracy 
to be of any practical value, while accurate control 
is required for the location of enemy guns. These 
new duties have largely enhance! theeimportance of 
the surveyors workin war.  ' 
On the outbreak of the War the Survey of India 
found itself in a position to provide, at once, officers 
and surveyors proficieht in their art ready to take the 


NO. 2983, VOL. IIQ] 


NATURE 


é ® 


7 


field in accordance with its long-standing traditions. 
As the War went on, the call for officers became so 
insistent for survey and other deties that of the 54° — 
regular officers employed in the Survey of India, 
49 went on active service outside India. Of these 
eight were killed—all officers of the Royal Engineers— 
and eleven wounded. Of the 44 civilian officer’ who 
took part in the War, two were killed and two wounded. °° 
In addition, five Indian surveyors and 44 khalasts lost 
their lives in the service of the Empire. ° 

The volume before us is a record of the operations 
carried out by the officers and surveyors in Mesopotamia, 
Kurdistan, Macedonia, Arabia, Persia, Palestine, East 
Africa, and Afghanistan. These explorations and 
surveys were accomplished in face of many difficulties 
and in every variety of terrain, from the icy highlands 
of Central Asia to the waterless deserts of Persia and 
Arabia. The total area thus explored by members 
of the department, often in unknown and unmapped 
regions, is almost comparable to that of Europe, 
while trustworthy new surveys, based on fixed points, 

covered an area more than twice that of Great Britan. 
In addition to a graphic description of the adventures 
that befell the surveyors in many lands, there is much 
valuable technical information to be found in the 
reports as to the methods of survey adopted, suitable ' 
to the different situations which presented tltemsglves, 
and as tq the climatic and polifical difficulties en- 
ceuntered. ‘ 

Jhe larger portion of the volume is naturally devoted 
to’ operations in Mesopotamia and Persia, where by 
far the greater part of the mapping was carried out. 
It is a record of intense devotion to“duty on the ae 
of officers and surveyors; nor must we forget the e 
Indian survey kalast, whose devotion tf? duty, whether 
in peace or wag, though occupyiħg but a humble sphere, 
ranks high among the,servants of Govefhment. 
* A roll ofehonou® 1s included, and there are a number. 
of pkotographs illfstrating the different types of 
couñtry concerned, as well as a geries of index maps 
showing the areas ‘actually Surveyed. On the whole,* ° 


this is a most interesting history of survey in way, k 
and its production reflects the greatest credite ôn all a 
concerned. ° 





Our Bookshelf. : ° 


A Text-Book of Inorganic Chenustry. By Prof. Dr. 
Fritz Ephraim. English edition by P. C. L. TÉgmer * 
Pp. xii+805. (London and Bauso h mey 
and Jackson,a926.) 28s. net. ° 

Pror. EpuRAaImm has written a very mofern * Text- 

book of Inorganic-Chemistry,” in which the names of ° 

Rutherford and Bohr appear tn the twelfth line of the 

text, whilst Laue and the Bragg’ appear on p. 12 of 


8 p a 


Chapter i. This p chapter on atomic struc- 
ture is followed by three chapters on the properties 


e of the elements. These deal with the periodic system 


and with alldtropy in its various forms, including the 


* colloidal forms of the elements and the special mani- 


festations of allotropy as they are developed in in- 
elements. Two general chapters are then 
devoted to the preparation of elements, under the 


“e convenient headings of non«metals and metals, The 


i 


° greups of chapters deal with halogen- 
*compounds, oxides of hydrogen and of the metals, com- 
pounds of sulphur, selenium, and tellurium, the nitrogen, 
pee and arsenic group, and the elements of the 
group (with boron), whilst a final section de- 

scribes ‘‘ The Rare Earths, Alloys and Radioactivity.” 

The author set out to write an inorganic chemistry 
which should be as systematic and ‘as readable as a 

book on organic chemistry. He has achieved 
ig E As ae cs ele E by assuming that his 
ers have already reached a stage of development 
at which they can safely be ‘ thrown in at the deep end 
of the bath.’ His second device is to omit all system- 
atic treatment of the metals. This makes his task an 
easy one, since every, teacher knows that the chemistry 
-of the non-metals i is no more difficult than the chemistry 
of carbon, and that the memory work and the in- 
evitable dictionary treatment of the subject begin to 
be troublesome only when he passes from the tiny 
“cluster of’non-metals in the top right-hand corner of 
the periodic table to the vast array of metals which 
occupy the remainder of the table. ẹIt therefore appears 
likely that the author will be called upon to complete 
his task by adding to the present volume, which is 
virtually a text-book of the non-metals® a further 
volume on the metals. 

If these limitations are borne in mind, there is nodeubt 
that a student who has already reached the standard 
a pass degree, and wishes to find a suitable book 
read in prep#tation for an honours degree, will find 
Prof. Epkraim’s text-book extremely useful and stimu- 
‘ating. The franslation has been issued in a luxurious 

, with beautiful print and on thick white paper 

‘ample margins. Fhe cost of the beok is therefore 

moteexcessive,*but tt is possible that the student might 
_ prefer a less bulky volume, issued &terather lower priee. 


Institut. International de Chimie Solvay. Deuxième 
Corseil de chinpie tonu à Bruxelles du 10° aun 24°Avril 
1925. Structure et ådivitá “chitniques : Rapports e 
discussions. Publiés par MM. les E Sees du 

* Cangeil sous les auspices de la Commission scientifique 

e de Institut. Pp. xw+672. (Pans: Gauthier- 

` Villars et Cie, 1926.) 96 francs. 

AN account of tle secowd conference of the Institut 

Internatignal de Chimie Solva$, held in B on 

April 16-24, 1925, has already ap in these columns 

(May 23, 1925, p. 817). It is therefore only necessary 

° eto «te briefly the publicatiog of the official report of 
the Qonference. includes individual reports by Sir 


William Hardy, Sr William Bragg, Pyof. W. L. Bragg, 


. Duglaux, on the structure of primary films, of 
, and of solid colloids, and reports by Prof. 
a Swarts, M Tiffeneau, Prof. Perrin, Prof. 

b Dr. Rideal, Dr. E. F. Armstrong, Prof. Moureu, 
n Armstrong, M. Duclalıx and Prof. Euler on various 
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aspects of the mechanism of chemicgl change. 

reports, with the somewhat lively “discussions which 
followed them, make up a volume of nearly 700 pages, 
which will be with interest by many of those who 
did not enjoy thefprivilege of attending the Conference. 
The publication of so full a report represents a vast 
amount of work on the part of the editors, and they are 
to be congratulated on the successful completion of . 
their task. The only obvious criticism of their work is 
that in the index to the volume they have introduced 
two novel examples of multiple personality, by ascribing _ 
one report to MM. M. Enc et K. Rideal, and another 
to the triple authorship of MM. Thomas, Martin et 
Lowry. , j 

One constructive suggestion may be made. Since 

the reports were first written in English or French, 
according to the nationality of the author, it would be 
a real advantage to be able to read them in the 
original language rather than in a necessarily imper- 
fect translation. The printing of the final report in 
alternating French and English sections would surely 
not be a serious handicap to Belgian and French 
readers, whilst to English and American readers it 
would give a guarantee of authenticity and precision - 
of phrasing that would be of even more value than . 
the greater facility of reading in one’s mother-tongue 
instead of in a foreign language. 


L’Art at la religion des hommes fossiles. Par G.-H. 
Laquet. Pp. 231. (Paris: Masson et Cie, 1926.) 
4s. 4d. 

M. LUQUET is a stern critic of fade theorising, and he 

will have none of the wholesale applicatiog of analogies 

from the practices of Lacerta coed ple to the inter- 
pretation of the facts of lithic culture unless 
supported by internal evidence. Witness hig, treat- 
ment of the theory that the figlireg of animals carved, 
engraved, and*pamted were designed with the object 
of the magical increase and control of the-game supply. 

, he maintains, can only be asserted when the 
animal is represented gs smitten by tke weapon of the 
hunter. He leans definitely, therefore, to the view 
that while the magic employment of art may be 
predicate of the enian period, it scarcely, 
exists, if at all, in the Aurignacian period. When once 
the pessibility of representation had been grasped, it 


“was practised for its own sake, it was purely esthetic, 


and its magical uses were secondary. In the same way 
he refuses to accept the grosser form of female repre- 
sentations as eyidenceeof a mother goddess cult, but 


regards them as erotic. The group of wqmen en- 
circling a male figure at Cogul, usually regarded as a 
ceremonial dance, is discussed at some length. Every 
aspect of paleolithic art, the ecult of the dead and 
sg oan and magic, he touches upon in similar vein. 
M. Luquet’s treatise is, with its cold logical outlook, 
certainly stimulating, though pot always convin 

With no desire to dogmatise, it may very fairly be said 


‘that the weiglat of tyidence as we know it at present 


is in favour of the “magical rather than the purely 
esthetic character of primitive and prehistoric art. 
As a corrective, however,*to over-hasty enthusiasm, 
M. Luquet’s book should be pondered by every 
student of prehistoric culture. 
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The Origin of an Albino Mutation in 
5 Limnæa peregra. 


e 
THE normal colour of the head, mantle, and footsole 
of the pond-snail Limnaa peregra is a yellowish 
of variable intengity which is clearly visible throu 
the horn colour of the shell. The eyes gre b r 
During the course of our iments with the 
sinistral form of this snail (Jour. o Gematics, 15, 113) 
anew mutant hasa in which the head, mantle, 
and footsole are yellow and the-body has no melanin 
anywhere. The eyes are visible as brownish specks, 
contrasting with the deep black of the normal 
ens. The a co is presumably a dif- 
fraction effect of the lens, for microscopically there is 
in young specimens no retinal pigment, though in 
snails that have grown up and a little brown- 
black pigment can be seen in the retina. We call 
this mutant ‘ albino-body.’ 
Albino-body first appeared 
brood from a voi isolated (1.5. self-tertilising) 
normally pi sinistral snail (brood 1629). 
This at the time of counting consisted of 65 
normally pigmented, 22 albino-body, and 74 dead, 
which of course could not be asiko. Clearly the 
t snail was heterozygous for the albino factor. 
is snail was one pf a E ER brood 
derived from isolaged singles for generations 
back. ht pairs and seven other isolated singles 
were carrie@ on from among its sisters and gave 
broods totalling 4859 young. In none of these 15 
broods were any albinos found. Three of these 
broods were carried on to the next generation and 
721 young obtained : “again no albinos were found. 
In terms of chromosomes, if isolated single (self- 
fertilised) snails are used, any new recessive mutation 
must make its presence apparent in the brood giyen 
by the first animal to contain the mutant chromosome. 
Tt seems clear,” then, that thesmutation occurred in 
one chromosome of the germ cells responmble for the 
- parent snail of brood 1629.*® 
Thirty-three snails from this brood wese used for 
further breeding and gav the results set out in 
Table I. The albinos, as would be expected, bred 
pure for albinism. For the 27 pigmented” snails 
tested as ts the tion would -be gAA to 
18Aa, the results on the most favourable basis give 
10AA to 17Aa, on the least favourable, 12 : 15 {accord- 
ing to the actual compositiom of the pairs 7596 and 
599). lhe total classified young from the 12 mifted 
roods given by Aa parents 1s: 


in a sixth sha ata 


Pigmented. Albmo, 
e 1825 607 
Expectation’ 1824 608 


There seems to be no differential infantile mortality, 
for whether the death-rate is 79 cent. (7667) or 
12 per cent. (7674) the a age with expectation 
among the living remainder is equally close. Pig- 
mented and albino snails come from the same capsule 
of eggs. 

Accurate counts cannag be made with young that 
have sl just hatched, but within a month or so 


the two stand put remarkably clearly without 
any intermediates, and when spread out in the 
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7601 
7603 
7604 
78s 
7669 
7670 
7672 
7600 
7603 
es 
7667 
7671 
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useful to those engaged in arsenate: elementary 
Mendelism to classes. The technique of ing the 
snails and counting the results 1s sifnple, and, 
with only a few bottles, involves a negligible ndi- 


ture of time and money. Snails planted out in the 


spring will, under conditions, give broods that 
may be counted from See to November, and sequire 
no attentign between ap ee counting. ere 
ane quantities o ino strain at present 
available for distibuton, 1f required. In the normal 
CO of our experiments these will be thrown away 





in February. A. E. Boycott. 
C. DIVER. 
University Col Hospital ` m °, 
Medical School, i 
Gower Strest, W.C., z o 
November 17. e 
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Active Nitrogerm ° e > 


e e 
In the R@searck Items in Nature for Septembe#18 





and ip correspondeéice in the issues of ber 23 
andeNovember 20, attenhon has been directed to 

ental work by dvilley, Rideal (Jour. Chem. 
Soc., July 1926) which led them to that 


active nitrogen consists 
ing an en of about 42,500 cal. per gm; maL 
(= about 2 volts). n = ° 

Such a view is, however, difficult, 1f òt im 
to reconcile with fd peor data. Lu ansi 
Eassomhave pointed out ome type®f difficulty in the 
case of the productofi of such a line as that at à2061 
in the iodine , which requires an oey ot 
some 150,000 cal. for its excitation. In ly to this, 


Mr. Willey has suggested that a quasi-stable wake bY ° 
b 


may first be formed (Such as N,J,)—presuma 

im of an active nitrogen molecul and an iodine 
molecnle—the energy of which mày be released by 
a second active mtrogen molecule and thetotal energy 
should be adequate to excite the iodine line. Thus, 
however, is scarcely possible, for the maximum energy 
which the break-upeof the above semi-sble molecule 
could yield is that of the active nitrogen molecule 

e e R 
e e 
@ 


iblt, e 





IO Se - 
which produced its férmations When this is added 
to the energy of the impinging active molecule it 
. only gives as available energy of excitation twice that 
. of a singls ve nitrogen molecule (which would, 
accprding to Willey and Rideal, be 85,000 cal.). In 

ice, the en available for exciting the iodine 
me will be still less by the amount required to 
dissociate first the iodine molecule. 


“Asean alternative Mr. bia Bide that the ex- 
6 8 


‘e Cited NO molecules which y and y 
of tho wW may be ranoni or 


e  extitation of the line. In this particular case this is 

just possible, although it is near the limit which 

e ` these molecules can ; 

g p requires almost 6 valts for its production, 

and even 

NO molecule is loaded with vibrational energy up to 

the point of dissociation, its available en would 

be only 7-9 volts or 182,000 cal. (mds Birge and 

_ Sponer, Pays. Rev., vol. 28, p. 283, 1926). In general, 

therefore, activated NO molecules cannot account for 

all the spectra which active nitrogen is known to be 
capable of exciting. 


accordance with the views by Birge, 
Sponer, and others, it seems highly robe that 
active nitrogen is really atomic m which is 
equivalent to an energy of 11-4 volts (= 263,000 cal), 
and this a as radiation in the 
of recombination. Contrary to.the implication of 
Mt. Willey ın his letter to Da Nora 20), this 
evaluation of the energy is not based ily on 
the ability of active nitrogen to excite other 
but on nature of.its own spectrum (i.s. the a 
up). The peculiar limitation of the first positive 
spectrum, which it comprises, receives a natural 
explanation on the assumption tht about 11 quanta 
of vebyational energy (=2-r volts) in addition to the 
9:3 volts of el energy, are sufficient to effect 
dissociation of the N, molecule. Consequéfices whigh 
e follow from this have been verified by quite different 
lines of experiment (vids Birge and Sponer, Joc. ay 
e In explanation of their th that active nitrogen 
consists of metastable molecules excited to abont 
° 2volts, Rideal and Willey write that “ to effect this 
excitation it a that the molecule has to be 
i cited t? a high level (11:5 volts) but the electronic 
S energy rapidly disappears after d of the gas 
from the di ZONG: aoa is can scarcely be 
the tase, for 2 volts erfergy are inadequate to account 
for the afterglow apectrum (a group), more especially 
as we now know that the final tlectronic state of the 
m@ecule after this emission is 8-f volt# above the 


normal. eR. C. JOHNSON. 
Department of Physics, e 
see d Queen’s University of Belfast. 


” Ae Suggested Interpretation of Certain Cases 
° of Anfsogeny. ` 


* Many cases are known in which the results of 
reciprocal crossed? betwen and vasegated 
plants fai) to akree. In all these cases the progeny 
uce the appearance of the female parent alone. 

> are also known in which a cross made one way 


e þetween two true ee green races results in 
° variegation, whereas in reciprocal cross the 
appearance of vgtiegation is either deferred to a 
later eration or is absent. We*know that the 
females contributes all, or the greater part, of the 

° and it has praia been supposed that 
cytoplasm, or its igclusions, is partly or wholly 
raonable for this difference m A E Can 
this difference in the contributi®n of the male and 
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female account for the dissimilar regplts of reciprocal 
crosses in other characters than varsegation ? 

In crosses between the Tall and Procumbent races 
of Linum ustiatissimum a pecular abnormality (male- 
sterility) occurs ig the F2, and is inherited as a simple 
Mendeli ben DE (Bateson and Gairdner, Jowr. 
of Gen., II, 3, 1921). This character ony appears. 
when Procumbent is the female tin pd eta 
croes. No male-steriles occur in Fr or F2 of the 
reciprocal cross of Tall by Procumbent., Male sterility, 
then, only ap when ‘there is cytoplasmic con- 
tauity from Proen ° 
plasms of Pro- 
cumbent and Tall. Individuals of the Fı, and later 

erations resulting from the cross of Pro€umbent 
Tal, would have cytoplasm contributed Pro- 
cumbent, whereas the progeny of the recip _CTO68 
would have Tall cytoplasm. Though a particular 
Procumpbent gene, or‘group of genes, reacts normally 


in both lasms, the ndi factor, or 

factors, in the Tall, when hom in bent 
cytoplasm, rise to nalka i 
This may be shown diagrammatically thus : 
Tall x Procumbent 


ret 
re GY | 
l e 2 > A i 
(all hermaphrodit&) 
Procumbent T Tall 
Per] 
2 l 





: F2 [rerl 
- Je: 


(male-sterile) o 





Fi TEP 


(hermaphrodites) 





nale Terie Procumbent 
sterile | 
(heterozygous 
: T#P hermaphrodites) 


E Male-sterile etx Tall 


ToT Inale-steriles) 





=a gene, oc group of genes, of oe ell i 
=e the Procumbe gone, or group genes, 

It will be noted thAt male-steriles crossed with the 
pure Tall race give only male-steriles. Hence the Tall 
race was considered Dy Dr. Bateson to be hetero- 
Eoun for the element determining hermaphroditism, 

element passing pate to he ovules, the pollen 
being devoid of it. S phenomena of 638 


= af the Tall 
as wa tensa Coane 
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too early for that source to be*possible, unless there 
was a school of chemistry floumshing ın Europe of 
which wea have now no trace whatever. This is 
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in the genetical qgonstitution of pollen and ovules Dr. 
Bateson called ahisogeny, 10 opposition to isogeny, 
the normal state in which they are equivalent. The 
example pf anisogeny in flax he attributed to somatic highly improbable. ° r 
EE occurring at the ee of male and | . occupation of Taoist circles with the prepara- , 
female o In the course of year, however, 


t tion of an elixir of life and the philosopher's stone 18 
he considered ya wags ice of applying a scheme | mentioned by Se-Ma-Tsien as prevalent in the reign 
similar to that above descn and ted, but, | of Wu Ti (140-86 B.c.). The accuracy of Se-Ma-Tsien 


seems to be unquestioned, and the account is @early 
contemporary. Berthelot refers to this, but is forced e" 
to conclude that these Chinese accoynts have been 


owing to two or inconsistencies in the ann - 
mental material, he was not wholly satisfied with it 
The inconsistencies remain; but critical evidence is 


now available*in flax, which, though incompatible 
with the original interpretation, is in perfect harmony 
with that now proposed. Additional evidence is also 
provided by a simular case of anisogeny in Geranium, 
observed here by W. C. F. Newton and Miss A. 
Sverdrup fanpeblished ; 

It is perhaps needless to say that the present 
scheme does not apply to Matthiola, or at least does 
not do so 1n any simple form. 

R. J. CHITTENDEN. 
CAROLINE PELLEW. 
The John Innes Horticultural Insituton, 
Merton, S.W 19, 
October 29. 
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Chinese Alchemy. 


Ir is generally that chemistry had ıts o 
about the first cen A.D. at Alexandria, where the 
Bgypuan metallurgical and technical arts combined 
with speculative ee and theosophy to form a 
belief in the inhty of the transmutation of metals 
i n the conquest of Egypt by the Arabs 
in A.D. 640 thig l passed to Arabia, largely 
through the ın ediary of Synac translations of 
the Greek tgeatises. Arabic chemistry is not earlier 


than the ee century AD. and eee 
to be endent upon that borrowed from 


tly dep 

REEE 

Berthelot (‘‘ Archéqlogie et histoire des sciences,” 
Paris, 1906) considers that Chin alchemy was 
derived from the Arabs He relies principally on a 
correspondence with Terrien de la Couperié¢, but the 
opinion of the latter ıs not quoted ın detail. Sfhce 

e late o ef alchemy in China which this implies 
13 very definitely in contradfction_to the Chinese 
accounts, Berthelot assumeg that the latter are largely 
interpolated, and that the parts dealing with alchemy 
are additions made after abaut a.D. 700 Fle supports 
this theory by the statement that information about 
China 1s really comprised in eghteenth-centurynative 
editions of works not usually earlier than a D. 1000, 
that ıs, after the best Arabic period 

There seems to be no evidence that Chinese alchemy 
is of Indian ongin. The earliest treatises on alchemy 
ın India are definitely later Than the Arabic od 
and are probably based on Arabic sources, although 
if Chinese chemistry 1s earlier than this the posgpibility 
of Indian alchemy coming from China may be con- 
sidered Writers oneChinese science, except Gules, all 
clum its onginality, but they do not seem to be 
ge eae with the activity of the school at Alex- 
andria, and generally assume that chemistry began 
with the Arabs in the eighth century A.D., which was 
the usual idea until Berthelot’s publication of the 
Greek treatises of the Ale #hool, portions 
of which had been published by Hoefer. The earhest 
of these are about seven hundred years before an 
chemistry was known to the Arabs. Gules (“ Bevel: 
Britt.” art China) states that Chinese chemistry 1s of 
Greek origin, but t@e date he gives for it, about 
150 B.C. (ın agreement with native accounts), is much 
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interpolated ance a D. 700. It 1s stated in C 
sources which are avaiable in translations that 
Hoei-nan-tsze was an alchemist, and a 
works called ‘‘ On Bodily Things ” deals with alchemy. 
A translation of part of this Was beep. published by ` 
de Harlez and seems to confirm this, but one cannot 
be sure unless the whole account 1s considered, 
Se-Ma-Tsien also reports that a magician Li Siao 
Kiun advised the Emperor Wu Tı to sacrifice to the 
alchemist’s furnace so that he could call on super- 
natural beings who would help him tö change cinnabar 
into gold. the dates are authertiic, this is before 
the earliest alchemy otherwise known. 

The most celebrated Chinese alchemist is stated to 
have been Ko Hung or Pao Pu Tse, who lived in the 
fourth cen AD. This would be just about the 
period when the Alexandrian school was very active, 
and the possibility of his being inffuenced by it 1s 
rather ım t, but it is long before the Arabic 
period. e is said to have written a book called 
‘Niu pen,” part of which dels with alchemy. 
Berthelot refers to this text but doubts fts authen- 
ticity Extracts from Ko Hung are published by 
Edkins (Trans. Chyna Branch Roy. Asiatic Soc., Hong 
Kong, 1855, part 5, pp. 83-99), whose memoir 1s 

cally the only source of information erf the 
subject, and they indicate an advanced theory and 
peactice of alchemy. 

My object in directing attention to this subject is ° 
to*make it clear that any conclusions which may be 
drawn as to the dates of Chinese texts which are 
based on the belief that accounts in them of alchemy 
must have come from Greek or Agabic sources are ° 
highly doubtful, since the actual position 1s uncertain. 
A consideration of all the information dn Chine e 
alchemy which is available to me in &uro lan- 
guages ee left me with the conviction that the matter 
is still quite epen and that any other view, such as 
the one adopted by Berthelot, is*douBtful. Itas to 
attention of competent ese 

to what would be a most 

uable period in the history of 
J. R. PARTINGTON. 

Kingsbury Close Kingsbuty, ° 

London, N.W.9. 





Formation of Calcareous Tubes round the è 
Siphons of Teredo. ° 


e 

At fbe beginning ef June 1926 a qnantity of wood 
heavily infected with Teredo (probably all Teredo 
norvegica), taken from tht experimental rafts moored 
near the Plymouth breakwater, was placed in one of 
the tanks in the Plymogth laboratory. It was ldft up ° 
disturbed for almost four months, ang when exa@fiined 
at the end of September was found covered with 
fecal Po consisting of wood fragments cut away 
by the shell valves of o and passe? out by way 
of the exhalent siphons. ese deposits were, on the 
average, rather less than hal? an inch thick, ard when 


they were washed Away there were revtaled, project- 
Ingefrom the wood, great numbers of fine calcareous 
° - e 


of his e 
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tubes, which on closer examindtion proved to occur 
always in pairs and to project from the ae of 
he burrows formed, by the a alata lainly the 
e tubes had been formed around the siphons of the 
ə Teredo. They were of varying *l depending 
P R on the “thickness of the deposits, the 
ongest being some two-fifths of an inch. general 
appearance of the wood ıs shown in Fig r. 





Photo.] e 
Fio, 1.—Portsen of wood bedly mfected with Teredo 


Narpnally the external openings of the tubes of 
Teredo are very difficult to distinguish, consisting of 
a pair of minute Spenings mnged with -talcareous 

e matter out of which project the siphons and withfh 
which these are immediately withdrawn on stimua- 
¢ tion. The presence of facal deposits, which had 
accumulated to an abnormal degree owing to the lack 
eof water currents to remove them, would tend to 
obstruct the pasSage of the siphons and so endan 
the life of the animals within. The response of the 
° Animals to abnormal and dangerous state of 
affairs was to lay down calcareous tubes around the 
siphins, which by this means were able to maintain 
free contact wath the water. 

Dr W. T. Calman‘has directed pay attention to thp 
face that the giant shipworm, phus® arenarius, 
which hves vertically embedded sa the mud of man- 
grove ee a in the Pacific, normally has the sippons 
en in this manner, a fact, which was known to 

* ° Rumphius so far back &s 1741, and was fi by 
him (as Solen arenarius) in bis “ D’Amboinsche 

Feariteitkamer ” This animal lives normally under 

conditfons in which the Tgredo ın the Plymouth tank 
e lived for some four months, namely, ın constant danger 
‘of beng suffocated by accumulating deposits—in one 

z case of mud, ın thè othereof fecal matter. š 
This accidental production df calcareous siphonal 
tubes in Teredo is therefgre of some considerable 
° interest, sae rovides a very striking case of an 
e j @diate an hly successful r nse by an 
° Snir to changed environfnental pe ere a 
response, moreéver, which has taken the form of 
a permanent adaptation ın relatede animals living 
under fondıons very similar to those accidentally 
œ produced. - 
x C. M. YONGE. 
Marıñe Bialogical Laboratory, e 
Gadel La Piraon: g 
November 15. é a ®? 
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Fluctuations in the Abundance ef a Species 
considered Mathematically. 


WITH regard to Prof. Volterra’s in ing article, 
“ Fluctuations ingthe Abundance of a S es con- 
sidered ETE E in NATURE of ber 16, 


o 558, I may be permitted to point to certain prior 
publications on the subject, of wRich Prof. Volterra 
seems to be ‘unaware. e eral theory as well as 
a number of cases havé been set forth in 
“Elements of Physical Biology” (pubhshed b 
Wahams and Wulons, Baltimore, I9@5), in wh 
work a considerable number of references to the 
journal literature are given. Among other things 

f. Volterra’s diagram “ Fig. 2” will be found 
on page 99 of the book cited ; the expression for the 

od of isochronous small oscillations in the case of 

o species is also found on the same page. Prof. 
Volterra refers to certain applications of his an 
to problems of sea fisheries, to a passage in Darwin’s 
E Grigin of Species,” to extinction of species, to 
ae ea germs, and to parasitology. An a 
ion to sea fisheries 18 found in the book ci on 
page 95, to a passage in Herbert Spencer on page 61 ; 
to the extinction of species on pages 94, 95 ; to patho- 


genic germs on pages 77, 79, 147 6t seg. ; to parasitology 


on 3. 
e effect of introducing a third species into a 
of two species is discussed on page 94 ; the 
effect oh equilibrium of changing vanous factors is 
treated in Chap. xui., “ Displacement of Equilibrium,”’ 
and, ın particular, the effect on equiibnum between 
food and f species is analysed on page 289. 
The distinction between oscillatory and aperiodic 
systems, and its relation to certain quadratic forms, 
is referred to on pages 146, ae ere 159. 

It would be gratifying if Prof. Velterra’s publication 
should direct attention to a field and method of in- 
quiry which apparently has hitherto pa&sed almost 
unnoticed, ALFRED J. LOTKA, 

Metropolitan Life Insurance Company, 

ew York City, October 29. 
@ 


e 

In the above letter from Dr. Lotka, which is 
in @ccordance with our preceding correspondence, 
folowing upon the publicaton of my article in 
NATURE, he justly o es that he had obtained the 
differential equations in the case of two species, one 
of which feeds upon the other, that he had given, as 
well as myself, the same diagram of the integral, 
and also the period in th case of small fluctuatons. 
In this I e his pnonty, and am sorry not to 
have kKhown his work, and therefore not to have been 
able to mention it. . 

I did not even know other publications of the same 
land Pea authors, for example, the work of Sır 
Ronald Ross on malang, which precedes the writings 
of Dr. Lotka, who has, however, found so many new 
and im t results. = 

Thefother observations mentioned in the above 
letter refer to points which I have not treated; but 
as to the sea-fisheries, while I refer to the laws (which 
I believe to have been the first to formulate) and 
pnncipally to the third law, which gives an easy way 
of calculating the maximum output of fisheries ; he, 
on his: part, considers the case of the addition of a 
third species, ghich seems to me a different problem. 

I also think that the quotation of Darwin’s acute 
intuition referring to my third law, and the quotation 
from Spencer, which touches only ke le of the 
existence of fluctuatons, are essentially erent, 

I think that the study of the general case of the 
convivence of n»n different species, subject to the 
hypothesis which permits me to distinguish the case 


e © 
e > 
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of conservative association from that of dissipative 
association, and. to obtain ın and laws of 
fluctuation which form the essential and the greatest 
gels of my memory, 1s absolutely new. To conclude, 
recognize the existence of some gommon points in 
Dr. Lotka’s work and my own, which he has 
accuse eh my work and his diverge in all the rest. 
Working indeperdently the one from the other, 
we have found some common results, and this confirms 
the exactitude and fhe interest ın the position of the 
problem I agree with hım in his conclusions that 
these studies and these methods of research desemve 
to receive greater attention from scholars, and should 
give rise to important applications. 
VITO VOLTERRA. 
Via iff Lucina, 17, 
Rome, November 27. 





The Polishing of Surfaces. 


Dr. Hampton of West Bromwich has directed my 
attention to Mr. J. M Macaulay’s letter on “‘ The 
Polishing of Surfaces ” in NATURE of September 4, 


P. 339. : 

A conversation with Su Herbert Jackson, Mr. 
Twyman, and others, I have once or twice had occasion 
to point out that the energy available in practice for 
hquefying the surface layer of glass is many hundreds 
of times what 1s theoretically n . Itis known 
that in polishing glass, the amount of glass removed 
corresponds to a solid layer of the order of ten wave- 
lengths in thickness. e total quantity of heat 
necessary to liquefy or even vaporise a layer of this 
thickness 1s not great ın comparison with the en 
expended in the actual process of polishing. The 
figure given by Sir rge Beilby of four pounds per 
square inch as a pressure sufficient to start flow has no 
significance.® In the process of po glass on a 
commercial scale, pressures very much less are the 
rule. In the alkin of plate glass, for example, 
they are of the order of half a pound per square inch , 
in the spectacle industry they are commonly of the 
game order; in fhe ont cal industey the specific 
pear used become greater and greater as the sur- 

ace becomes smaller & 

There is every reason to’ believe that glass will 
Po with the*most insignificgnt pressures that can 

attaıned ın practice ; but of course the lower the 
pressure the longer the time®requıred. The coefficient 
of friction which Mr. Macaulay takes as 0-3 15a long way 
out. In polishing with felt &nd similar materials the 
coefficient ranges from about 0-85 to 1-1, and is usually 
taken by designers as from 0-95 to r:o. In pofishing 
with pitch the apparent coefficient of friction fluctuates 
very widely, because the film of moisture between the 
pitch and the glass renders the interfacial fressure 
itself either very great or according as the 
quantity of moisture becomes less or greater. How- 
ever, watever assumptions may be made about the 
pressures and coefficients of friction, it may betaken 
that in the polishing of large surfaces of glass about 
¢ lolowatt hour is satay over a square foot of 
surface polished. In the optical industry, where sur- 
faces are smaller and preliminary grinding is better, 
an expenditure of energy of about half this amount 
suffices. From this it may be calculated, I think, 
that the efficiency of the ou polishing operation is 
(on the assumption that the emergy is required for 
hquefying a thin surface layer) not more than about 
one-half of one percent , 

I am not a great believer in the surface flow theory. 
In various papers,to the Optical Society of England 
and elsewhere I have given reasons for beleving that 
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surface tension %ffects. may play, the 
process of polishing ıs at bottom pmmarily one of 
abrasion. : at: W. PRESTON. , 
222 E. Clay St., ° 
Butler, Pa., October 26. ° 


whatever 





THE practical information which Mr. Preston gives 
is of considerable interest and value. Hus observations 


appear, on the whole, to support the view expressed ° 


in my previous letter, that glass surfaees are actualy. 
m the process of polishing. “ ° 
One wonders whether the conception. may not 
approximate in some d to Mr. n’s belief 
at “ the process of polishing is at bottom prmarily 
one of abrasion.’” One can imagine the surface mole- 
cules in the liquid state being, so to icked off 
by the rouge particles, thus giving, so tar as the result- 
ing debris would indicate, an abrasion effect. 
James M MACAULAY. 
Natural Philosophy Department, 
The Royal Technical College, 
G ow, C.I, 
ovember 24. 





Origin of Yolk in the Eggs of Luciola gorhami. 


THE eggs of the coleopteran SA Luciola gor- 
hamı, found ın the plains of the Punjab, have provéd 
to be objects of rare value for the study of the 
problem of the origin of yolk There are two kinds 
of yolk ın these eggs. albumınous and fdtty. The 
former arises directly from nucleolar extrusions of a 
remarkable type Ata very early stage ın the growth 
period the nucleolts shows signs of intense, activity 
and buds off numerous round bodies of different 
sizes, whigh are thrown out ın the cytoplasm. The 
noycleolus Continues to throw out these extrusions until 
the very last in oogenesis At the beginning 
of this process the extrusions migrate towards the 
pefiphery of the egg-cytoplasm, where they grow in 
size, perhaps at the expense of food matenals denved 
from the follicle cells a ° 

The whole process is reminjscent of what has been 
described in the cockroach and certain Hyrfenoptera, 
by Hogben (Proc. Roy Soc., 1920, A, and1920, B) and 
in Saccocirrus by Gatenby (Quart. Jour. Micr. Sci., 
1922). Nucleglar extrusions the appear- 
ance of albuminous yolk have, of cowrse, described 
im some other 883, e.g Lıthobius (King, Sctent. Proc. 
Roy. Dub. Soc., 1924, and Nath, Proc. Camb PAI. 
Soc. Birol. Sci., 194) and Buthus and ER 
(Nath, Proc. Roy. Soc., 1925), etc., but ın Lucgola it 
1s noteworthy tthe process of nucleolar budding 


‚lasts practically throughout oogenesis, and the pro- 


cess of the growth of nucleolar extrusions into 
the albuminous yolk spheres can be studied, ant 
mmatic clearness. a 


o origin of the fatty yolk from the Golgi elements * 


is no less clear. The latter exst in the form of oe 
and cregycents. The rings might alsð be appropriately 
described as vacuole (cf. ‘vacuonfe’ theory of 
Parat), with a sharp chrogophilic mm and a central 
chromophobic substance (idiosome). When the solid 


osmicated fat spheres are decolomsed in turpentine, ° 


they also show a chrdémophilic mm and a ceggral 
chromophobic substance, exactly h¥p the Golgi mngs. 
On further deoplorisahon they appear lke clear 

vacuoles. ° ° 
We emphasise this morphological simuarity be- 
tween the Golgi mngs and the fatty yolk spheres, 
It seems clear that the fat spheres arise carectly from 
the Golgi rings, ın tke ınterior of which free fat, not 
. s e - e 
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miscible with the genêral lasm, 1s deposited In 


the undifferentiated the Golgi are 
. exists ın the form about four rings lying op the edge 


of the nucleay membrane, and we further emphasise 
tha remarkable and unique fact that the Golgi rings 
of some germ cells ere saturated with free fat long 


before the egg is differentiated from other cells. 
„ô full account will be published later. 
° VisHwa NATH 
(Bhupendra Research Laboratory, 
Patıala). 
ae E Dev Raj Ean 
$ (Government College, Lahare). 
Octoberet 4. 
Solar Radiation and Athermancy. ` 

THE effi of a material in excluding solar heat 


is a complex function. For prachcal purposes, how- 
ever, athermanous materials may be graded in terms 
of an empirical transmission factor, 

Fo(i—Ryg{1+ (1 +£,)[1/(t +E) + 1/K}}, 
where K 18 the conductivity (B.Th.U. per sq. ft. Pe 
degree Fahr. Pas! hour), the emissivity of the 
inner surface, the emissivity of the surface 
and R its reflecting power for solar Both 
surfaces are presumed to be in contact with air. 
Values for a few materials are tabulated below. 


tion. 


; Subvered , | Satwered 
. | White or black pamt | White pamt 


Black pamt 
3} a, 
Blackened 


n 





It would be of interest to know whether thereeis 
any anomaly in this grading. 
parva, OES Station, 
‘ Garston, Herts, November 23. 
e 


A. E. DuFToN, 


_ 


An Amusirfy Conception of Scientific Discovery. 


THE want of touch between politiciags and science, 
at all events a scare of years , ig amusingly illus- 
trated in the following extract the official repagt 
of": speech made by the Marquis Of Lirftolnshire ın 
the House of Lords on Dec. 6 last. 

He gras spealang on the Small Holdings and Alot- 


. ments Bill, and was describeng, discussions which, 


when Minister for Agriculture in Sir Henry Campbell- 
Bannerman’s Government, he had with the Prime 
Minister about the introduction of the Bill which 
emerged as the Small Heldings and Allotments Act 


° of 1908. 


® The extract is as follows '— 

“Sir Henry C&émpbel? Bannerman paces up his 
ears and said :* ‘ What a curiofls thing it 1s how the 
same wonderful sentiments nd ideas sometimes simul- 
taneously strike the noblest minds. 


I will give yon 
e „»Diastance. When I was at Cambridge in the ‘fifties 


therg was a great big hulkifg undergraduate at St. 
John’s College? Moe must have been very clever be- 
cause, going one night for a ramble, he looked 
up athe fømament on high and discovered a planet. 
it was a wonderful thing to do, but it was absolutely 
true that that man discgvered a planet, and, curiously 
enough, that same nightean old Frenchman, 
squinting through an opera glass or a telescope or 
m e 
"e NO. 2983, VOL. 119] $ 


something of that sort, discovered it, too.’ And that, 
Sir H Campbell-Bannerman said, was a very 
wond development and almost a precursor of the 
entonte cordials.” 

It required angeffort, at all events on th& part of 


one er, to j ighly orginal account 

of the simultaneous discovery Neprane by Adams 

and Le Verrier in 1846. š e x. Y. 
December 13. 





° An Unclaimed X-ray Spectremeter. 


In the hope that we may be able to restore a piece 
of lost property to its owner, we would greatly appre- 
ciate the publication of the following facts. , 

Recently the New York Central Railroad had an 
auction sale of unclaimed baggage. One of the 
pieces of baggage contained what appears to be a 
simple X- spectrometer with a fluorescent scale 
for visual ps a he The purchaser brought the 
apparatus to us for identification, and he is willing to 
restore it to its owner if we can locate him. 

The instrument was sent as on the New 
York Central Railroad from Albany, N.Y., to Chicago, 
where it arrived at 10.00 a.m. on October 21, 1924, 
ee on the Twentieth Century Limited. The 

te makes it appear poasible that the ba e may 
have belonged to someone who attended the mee 
of the British Association for the Advancement o 

Science in Toronto. The instroment was manu- 
. factured by Schall and Son, of London. 

Inquiries should be directed to the under- 
signed, who will take the necessary steps to have 
the instrument returned to its owner. 

PAuL E. KLOPSTEG. 
Central Scientific Co., Chicago, 
Ilinois (U.S.A). ` 





The Oogeneais of Lumbricus. 
I FREL eae much against my own and Prof. 


Gatenby’s feelings, to reply to his letter in NATURE © 
of December 1r. In the lace, I do not quote 
in my bibliography which Phave not carefully 


read. ale atgac i , I have read the papers on 

formaton which Prof. Gatenby recommends. 

ence my desire for an attempt at co-ordination of 

the divergent observgtions on this phenomenon in 

oogenesis. Lastly, may I record my agreement with 

him on the subject of Marat’s work? I think his 

evidence ig very strong, yet, at the same time, I would 

to “add facts ” and “avoid discussion ” of 

work which is even yet in its infancy. 
© 


L. A. HARVEY. 
University of Edinburgh, 5 
_ December 15. 
e 
i ‘Sun Circles® in Ritual Dances. -~ 


In connexion with Miss Violet Alford’s le@ture on 
ritual®dances, reported in NATURE of December 4, 
it would be in ing to know whether an lo- 
gists familiar with ritual dance® among tribes of the 
southern hemisphere, for example, the Australians, 
have noted in these the practice of dancing ‘sun 
circles’ in the reverse n, which we should call 
‘widdershins.’ As the a t path of the sun in 
the southern hemisphere runs in the contrary direction 
to its path our hemisphere, that is, from east 
throu a north to west, sun circles should surely be 


dan in this direction also. 
W. E. F. MACMILLAN. 
’ 42 Onslow Square, London, S.W., z 
December 6. : 
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[T+ sia ein eae che: Morte forces acting 
on tĦe earth’s crust with those that are 
and to regard the*lattar as morp fundamental and 
important. This attitude is apt to be misleading, 
spas it rests on a foundation of fact, if it be true, as 
erally believed, that most horizontal forces gre 
ultimately 1 to be attributed to the contraction on cool- 
ing of the earth’s interior, which lets down the crust 
so that it has to accommodate itself to an area less 
extensive than that which it previously occupied. 

The discovery, however, of the release of energy in 
the course of the atomic degradation of uranium and 
thorium and their products caused a reconsideration of 
the question. It is true that the amount of radioactive 
materials diminishes as the basicity of the rock increases, 
and there is every reason to believe that the deeper 
rocks are more basic than those nearer the surface, but it 
is contended that, even if this be allowed for, the energy 
given out by them in their disintegration, converted 
Into heat, would cause a rise instead of a fall in the 
earth’s temperature. Prof. John Joly believes that 
this has in the past led to catastrophic developments 
characterised by great outpourings of lava. But, 
although the whole of the en given out by radio- 
active elements, when isolated, is converted into heat, 
it 1s probable that a considerable proportion of the 
energy liberated by such elements, when they occur as 
rock-constituents, ig@ ised up in effecting physical, 
chemical, or atomic in the surrounding minerals. 

That muck of the radioactive energy set free in the 
disintegration of radium and thorium is absorbed in 
other ways than in raising the temperature of the rocks 
is clearly shown by the formation in certain circum- 
stances of ‘pleoahrofc haloes’ round radioactive 
minerals. This occurs especially in thé case of zircon 
embedded in biotite mica. Such a halo is a sphere 
with a radius of about 30 microns, and has a minute 
zircon at the centre. It is of ẹ darker and a deeper 
brown and far more pleochroic than the rest of the mica. 
The difference is usually as8umed to be the result of 
ionisation by the radiations fyom uranium afd thorium 
contained in the zircon. e possibility of atomic 
changes under the influence of the a rays must, however, 
not be ignored. 

The formation of the haloes must involve a con- 
siderable absorption of energy, the magnitude df which 
will be realised when it is remembered that the mass of 
the halo gay be some 15,000 times that of the zircon “at 
its centre, and more than 300,000 times that gf the 
uranium and thorium to which the halo owes its 
existence. Nor is it probable that this absorption is 
confined to the pleochroic haloes. 

It is, therefore, doubtful whether there is any con- 
siderable excess of radioactive energy available for 
raising the temperature of the earth. 

The zone in which appreciable "cooling takes place 
must extend over only a small fraction of the earth’s 
radius, and the question arjses whether the contraction 


1 F the premcential address deirvered to the 
Tana on Paray G tcs6. A large portion of ot aie pies a ehh 
[Ihystrahons are drawn ea bon ae thf Hercynmn, Wealden, and Alpine fokhng, 
and al! references, are here omitted. 
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é . Regions of Compression. 
By Dr. J. W. Evans, F.R.S. 


from cooling in this zone is aiai th account for 
the folding that we know to havestaken place. 

Dr. H. Jeffreys estimates that the actual crumpling 
and ove ing observed in the principal mountain- 
chains of the earth has resulted in a decrease fh 


area of its surface of 2,000,000 square kilometres. At è 


the same time, he calculates that the ©ooling that, ise 
taking place in the earth’s interior will, on the basis of* 
the observed coefficient of expansion of the wcks of the 
earth’s crust, result in a decrease in the area of the 
surface amounting to rather more than 4,000,000 square 
kilometres. 

Now, the folding of the mountain ranges included in 
this calculation by no means represents the whole of 
the folding to which the earth’s crust has been sub- 
jected. Many folded areas are no longer mountamous. 
They are the sites of ancient rangesewhich have since 
been planed down. 

It is, therefore, probable that the contraction to 
which the folds and overthrusts bear witness exceeds 
that which Dr. Jeffreys believes to have resulted from 
the cooling of the earth’s interior. There is, however, 
little doubt that far greater contraction has taken place. 

The sedimentary and the acid igneous rocks of the 
continents, which constitute the sml, are apparently 
underlain, at a depth variously estimated at from 
roo to 15 km. by the sima : that is to gay, basic ‘and 
ultrabasic crystalline rocks, or of similar com- 
position, except that they contain water afd, ather 
volatile constituents. 

gr. Jefffeys bases his calculations of the amount of 
contraction on the coefficient of expansion of specimens 
of erystallised rocks which have, of course, lost most 
of the volatile constituents that they possessed when in 
the state of uncrystallsed magma. Yet, judging from 
the amounts given off in thecourse of v8lcanic eruptions, 
such as those‘of Hawau, volatile substances must form, 
an ee roportion of even a basic , which 

rdingly have a much higher coefficient of, ex- 
= on thad tle crystallised 

Dr. Jeffreys calculates, however? thft the simm is 
cfystalline down twa “depth of more than 600 kilometues. 
This is because he takes the crystallisation point of a 
basaltic magma under atmospheric ressure at 1300° C. 
and that of a peridgtitg at T These, however, 
are the temperatures at which the crystallised rocks 
that have lost their volatile constituents can be 
remelted. We know from the observations of P. A. 
Jagger that the basaltic nfagma at Kilauea, which 
retams some, though by no means all, of its volatile 
constituents, remains fluid aw750° @. It is true that 
he assumes that the m&gma was supercéoled, but there 
Is no evidence of this. There can be no doubt that the 
crystallisation point of a basalt- or even a peridotite- 


retaining its vglatile constituents would-bee ° 


magma 
considerably less than that at whigh the a ed 
rock can be remejted. 

It is also assumed ee ys that thę crys - 
tion point is raised by 3° C. for every additional kilo- 
metre of depth, on account of éhe increase of pressure. 
This is a fair estimate of the rate of inérease of the 
crystallisation tempêrature with increase of pressure 


e " bd 
e 
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near the surface; bêt P. W. Bridgeman has shown | compared with that which would have taken place as a 
that the rate of increase diminishes rapidly as the | result of simple cooling in the mae state. 
e pressure increases. e : According to Prof. F. D. Adams, the cooling at a 
° Allowing, then, for the fact that the temperature of | depth of 50 km. has been from about 1450° Ceto 950°C. 
e crystallisation of a basaltic magma at the surface is | If, like Dr. Jeffrd}s, we adopt Fizeau’s formula for the 
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much less than that assumed by Dr. Jeffreys, and for 
the lower rate of increase of the temperature of crystal- 
Ifsataon with increasing pressures at great depths, there 


variation of the volume of rocks, with temperature, 
namely, V,=V,(1+ e+e), where V, is the volume at 
o° C., V, that at £ C.,e=7x 1078, and g m2-4x 1078, we 
find that a cubic centimetre of Bàsic rock at o° C. will 


e seems every reason to believe that a considerable 
. Portion of thescooling zone is ın a non-crystalline con- 
e edition, that it still contains a large proportion of volatile 
constituents, and that it has therefore presumably a 


- 


bave a volume of 1-0606 c.c. at 1450° C., and 1-0283 at 
g§o°. The contraction in cooling from the former to the 
latter temperature would accordingly amount to 3-05 per 


higher coefficient of expansion than’solid basalt. Nor 
would the substitution of a peridotite-magma, which 
Dr. A. Holmes believes to underlie the basalt-magma 
at a depth of 45 km., make any important difference. 

It must be remembered, however, that, on one hand, 
the coefficient of expansion of all substances shows 
a marked increase with increased temperature, and, on 
the other, it dimjnishes with increase of pressure. 

Unfortunately, we are without precise information 
as to the physical properties of magmas and still less as 
to the variations of these properties with changes of 
temperature and pressure. There is no insuperable 
obstacle to the determination of these data at tempera- 
tures and pressures up to those found at depths of 
about 35 miles (say, 56 km.), and they may reasonably 
be extended to censiderably greater depths by extra- 
polation. ° In the meantime many of the problems 
that present themselves in geophysical research cannot 
be solved with any approach to certginty. Itis earnestly 
to be hoped that a serious attempt to obtain the 
neces8ary data will be made. 

There is anothe*important consideratiow. In some 
part at least of the zone of cooling, amorphous mfig- 
matic material is passing into the crystalline state,not 
only as a result of the loss of heat, but also in place$ on 
account of the loss of volatile constituents. The 
Process of crystallisation is accompanied by very con- 
siderablegcontraction in the case of all or nearly all 

“silicates and muxtures of silicates; a contraction 
equivalent tò that resulting from oe through 
hundreds of degrees, Whether ın the aporphous or in 
the crystalline state. 

et. J. A. Douglas has experiménged on, the increase 
in volume when crystalline rocks aye melted and allowed 
to cool rapidly so as to consolidate without crystallising. 
The following were the results obtainéd with “basic 


crystalline rocks, the compositio of which approxi- 
mated to that of the sima: 
o 





The fourth column myst represent the contraction 
which a glassof the same composi@ion as the rock would 
undergo in crystallising. This tontraction may be 
° e ° 
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cent. of the volume at the higher temperature, about 
62 per cent. of the contraction in crystallisation from 
a melt Without volatile constituents. At a depth of 
too km. the cooling is estimated to have been from 
about 1770° C. to about 1290° C., corresponding to a 
decrease in volume from 1:08756 cc. to I-04897 C.C., & 
decrease of 3°55 per cent. At 200 km. the cooling is 
estimated to have been from about 2200° C. to rgoo” C. 
with a decrease from 1:1316 cc to 1-0994 c.c., equal 
to 2°84 percent. It is evident, therefore, that the con- 
traction on crystallisation would, even apart from 
the presence of volatile constituents, be much greater 
than from the simple cooling of crystalline material. 

The steam and other volatile substances, however, 
are eliminated on crystallisation; consequently, the 
decrease in volume will be far greater than that on 
crystallisation from a magma without volatile con- 
stituents. The volatile constituents may afterwards 
occupy for a time cavities, large or small, in the con- 
solidated rock or elsewhere in“the earth’s crust; but 
by far the greater will soonef or later escape into 
the atmosphere, with a corresponding degrease of bulk 
of the solid earth as a whole.* The julsion of 
volcanic materials will naturally have a simular effect. 

Contraction will also occur on a change of crystalline 
state from lighter to denser mintrals of similar composi- 
tion, and nof improbably on a transformation of 
elements into others of less atomic volume. Both these 
chànges may be determined by the heavy pressure of 
the earth’s interior. |t 1s, however, probable that most 
of such possible changes took place early in the world’s 
history It is only wher® the pressure has for some 
special reason been increased or where directed pressure 
(shearing stress) has intefvened, that such changes may 
be to have occurred during the geological time 
of which we have any record in the rocks 

There is, nevertheless, one change ın the terrestrial 
conditiens which will result in a general and progressive 
increase in pressure, are] thus cause an equally general 
cohtraction. The acceleration of the moon’g position 
in the, heavens is usually considered to be ın great part 
attributable to the slowing down of the earth’s rotation. 
This will result in a decrease ig the centrifugal force, 
with a consequent increase of pressure in the mnteror of 
the earth and a corresponding contraction in its volume. 
These effects have been calculated by R. Stonely,-who 
arrives at the conclusion that “ diminishing rotation 1s 
a much less petent tause of the elevation of mountain- 
ranges than is cooling, but that it is sufficiently im- 
portant to be considered as a large correction to the 
cooling theory.” R 
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As I showed in any previous address, there are at least 
two opposing infifiences tending to modify the length 
of the day: the progressive contraction of the earth 
accelerating the angular velocity, and the tidal friction 


west, and extended laterally n&rthwards and south- 
wards. This will add to the effect of the simultaneous 


decrease im the meridional periphery of the earth, anda e 


strong north-and-south compression m® intermediate 


Sauna De contrary effect. At p t, the latter | latitudes will result which cannot be relieved by latéral 

seems to bë more powerful ; but it is possible that in the | extension, except to some extent in high latitudes 

past the reverse ha% bean the case, especially m the | where there be a small but appreciable expansion 
6 


early stages of the earth’s' existence. 

All the processes which have been considered will 
result in direct primary movement downwards to 
the centre of the earth; but, on account of the funda- 


of the earth’s surface. 

It is, therefore, not surprising that in low to inter- ® 
mediate latitudes the compressive forces in the earth’se 
crust arising from causes already discussed are intensi-® 


mentally homogeneous character of the earth’s material 
at deep levels (shown by the close similarity of the 
transmission of earthquake waves in different areas), 
the subsidence from this cause must everywhere be 
nearly the same, and will rarely result directly in 
appreciable differential vertical movements of the 
earth’s crust. 

There are, on the other hand, processes by which the 
surface of the earth’s crust may locally be permanently 


extended. This can happen in regions of tension in two ` 


different ways. In the first place, tempo rifts, 
often of considerdble size, may be filled by igneous 
magmas which afterwards consolidate, and by broken 
material from the sides and the neighbourhood. In the 
next place, movements of extension occur along the 
planes of normal faults. When, later, a period of com- 
pression supervenes, such movements will not be re- 
versed unless the hade, the deviation from the vertical, 
is very great, that is to say, well over 45°; otherwise, 
the pressure at right angles to the fault-plane will 
increase the friction*so much that movement will be 
impossible. The surface of the crust may also be 
increased bẹ hydration, especially in the case of 
igneous rocks. These extensions of the earth’s crist 
must in the long run tend to produce effects in the 
way of folding and ing similar to those resulting 
from the contraction of the mterior. 

There are other forces operating on the earth’s crust, 
besides those due to the excess of the area of the cyst 
over that of the surface of the interior, that must tend 
to produce horizontal movemenss. ‘ 

the first place, g slowing-down in the earth’s rota- 
tion will be accompanied by a consequent change in the 
form of the solid earth, whigh on a large s&ale adjusts 
itself to the forces operating on it, but of course not so 
rapidly -as do the aqueous and gaseous envelopes, 
though geologically the time required 1s relatively short. 

Such a reduction of the rate of rotation of the earth 
will result in a decrease in the equatorial diameter and 
in an increase in the polar diameter, involving a mqve- 
ment ine the substance of the earth. This consist 
in a flow, at all levels, from the equatorial plane wards 
the poles, combined with a slight downward movement 
near the equator and®a slight upward movement near 
the poles. The circumference at the equator will con- 
tract, but one must not expect contraction which is 
common to the surface and to all depths to have the 
same effect as a contraction affecting a portion of the 
interior, and not the exterior ; amd, as d matter of fact, 
there are no north-and-south folded mountains that can 
reasonably be considered go have been formed in this 
way. The crust at the equator would, therefore, seem 
not to have been folded from this cause, but to have 


been distorted horizontally—being contracted east and 
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fied in a north-and-south direction so as to favour the 
formation of east~and-west folding. , 

Somewhat analogous effects would result from a 
change in the position of the poles relatively to the 
configuration of the earth’s crust. This would probably 
be a result of the shiftmg of the earth’s crust relatively 
to the’core, rather than of a change of the axis of rota- 
tion of the earth as a whole from one position to another 
in its mass. Tidal action may result en an east-to-west 


movement of the earth’s crust, but this alone would | 


not directly affect the position of the pole relatively to 
the features of the earth’s surface. But, if there were a 
locality such as that of a deeply-rooted mountain-mass 
where the cohesion between the earths crust and the 
core was greater than elsewhere, there would be*a 
tendency for the crust to rotate round it, and this 
would bring new tracts under the péles. There would 
then be a drifting-away of the continental masses from 
the new position of the pole on the earth’s crust and 
towards the new position of the equator; this might ap- 
preciably affect the configuration of the earth’ sprface. 
It has been suggested that the centre of gravity of 
earth’f interior does not y coincide with its 


centre of form, so that there is a point on the earth’s ° 


surface where the force of gravitation 1s at a maximum, 
and towards which both the ocean waters and the 
continental masses 
and the crust of the earth shifts relf&tively to the in- 
terior, the point of maximum gravitation wiĦ occupy a 
new position on the earth’s crust, and the drift will be 
directed towards the latter. | g 
There seems reason to believe that in late Palæozoic 
times the principal land-masses werf unifed in one great 
Sntinentale massecollected round Africa as a cendére, 
and that they hawe since drifted away eastwards, 
southwards, and westwards towards the cehtre,of the 


Pacific. This would be only gvhat one would expect if . 


the points with the maximum force of gravitation were 
in Devonian and Carboniferous times in Central Afrigg, 
and in Tertiary and Quaternary times in the centre of 


the Pacific. But, although the forces, developéd. 


directly or indirectly as a result of tidal retardation 
and the resultant relative enovenmnt of the earth’s 
interior and crust, must be taken ifto serious con- 
sideration, and may from «ime to time exercise decisive 


influence on the structure and configuration of the ` 


earth’s crust, it is onlysthe horizontal forces 

from the contraction of the earth’s jnterior, assisf@d by 
expansion of itẹ crust in local and ‘temporary. regions 
of tension in the manner already , that are 
sufficiently powerful to account for the development of 
the folds and thrusts of the present mountain-chains 
and those that exist@d in former geologic&l periods. 

e‘ (To be continued.) 
eo . bd 
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tend to move. If this be the casg, e 


e tionseor stations where obse 
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Two Oceanographical Expeditions. ° 


e [—TH: GERMAN SOUTH ATLANTIC EXPEDITION 
° OF THE METEOR. 

Is 1919 plans were formulated by the late Dr. Alfred 

+ Mertz for a national expedition to study the phys- 

ical and chemical conditions of the South Atlantic. 

In coffjunction with the Deutsche Seewarte at Hamburg 


° and the Institut für Meereskunde at the University of 


Begin, a very thorough programme was drawn up, a 
Scientific staff gathered together, and the use of the 

ee “@,’ renamed Meteor, obtained. The vessel 
1s of 1300 tons displacement, having a ship’s com 
numbering ge includes the scientific staf oi 
nine, exclusive of assistants, and nine ship’s officers, 
exclusive of engineers and under-officers. 

Whereas former oceanographical expeditions have 
been concerned very largely with the life in the oceans, 
the programme of this expedition is almost entirely 
limited to hydrogfaphical and meteorological observa- 
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tions, to be måde at numerous positions while crossing 
the South Atlantic fovfrteen times betwgen the South 
American continent’ and Africa, the various positions 
oe een ae ae 
Bjerknes’ theory in calculating th currents at various 
levels and. the consequent circulation of the water 
masses; Particulars of the objects, equipment “and 
first fruits of the cruise, ¥hich commenced in January 
ret have been published by Dr. Mertz! and in 

later reports by Captain F: Speiss,2 who suc- 
ceeded to the leadership ®f the expedition after the 


° eae death of Dr. Mertz, which occurred shortly 


r the programme of york was 
South Atlantic, e ° 


Fig. 1, Aken from Captain,Speiss’s report, shows the 
tracks which have been followed and the 139 posi- 
tions haye been made 
at depths between and bottom. Besides these, 
numerous observations have been e at a number 
of other positions on the voyage out from Germany. 


commenced in the 


see Mar,” by Prob Dr Do Maa aaah ta Pree 
Akad. der : Ige4. i e 
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The section from Cape Town to Buenos Aires shown in 
Fig. 2 indicates nature and depths of the*observa- 
tions ; considered in conjunction with Fig. 1 the in- 
tensity of this hydrographic survey is appareht. 

With regard to the scope ofsobservations, besides the 
distribution of temperature and o$ density, from which 
the probable circulation of the water in the ocean will 
beecalculated, observations of hydrogen, ion concentra- 
tion, of the oxygen, carbon dioxide, gold, silver, phos- 
phate and nitrate content of the water are provided 
for, and a method has been devised and ysed for 
measurings the rate of evaporation from the surface of _ 
the sea. Measurements are made of the waves en- 
countered by a stereophotographic method, and echo- 
soundings are carried out by three different systems, 
from the results of which the production of a very 
complete bathymetric chart will doubtless be possible. 
Microplankton organisms collected at the various stations 
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k Fra, 1.—Course of the Meteor, with the 139 stebons where obagcvations between surface and bottom were made. 


are being examined apd their quantity measured on 
board. Regular meteorological observations are made 
on board and to a height® of above 15 kilometres by 
means of palot balloons and lites, while at the various 
ports visited the local geological formation has been 
Investigated. 

The reports give particulars of how the work is being 
carried out and of how it progresses according to the 
original plan, which the Meteor has been able to follow 
Ma? Mies in spite of bad weather experienced in the 
mofe southerly latitudes. When the observatjons are 
published and the data worked up and charted, they 
should present a more perfect picture of the observed 
conditions in this area’ than we have for any other 
ocean, and from such a survey there can be little doubt 
that several general principles will emerge of funda- 
mental importance to the rapidly growing science of- 
physical oceanography, 

Il.—Tue CRUISES Oy THE ARMAUAR HANSEN WN. 

THE EASTERN NORTH ATLANTIC. 

For a very considerable tifne it has been known that 
the British islands owe their climate, in com- 
parison with that of Newfoundland in the same latitude 
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to the Atlantic pr European current which bathes our 
coast, and passe northward, and to the south-westerly 
winds which produce it. Towards the end of the last 
century-the Scandinavian hydrographers found that 
the surface temperature of the Nabwegian sea varied 
from year to year largely in relation to the amount of 
warm Atlantic water which into it over the 
submarine ridge which extends from the Shetlands to 
Iceland. This variation in temperature m turn affected 
the climate and several seasonal occurrences along the 
Norwegian seaboard, such as the annual B of 
pine trees, the time of flowering of various plants and 
ee ly the seasonal fisheries. 

a natural result, more information desired 
con the circulation of water in the eastern 
North Atlantic, and particularly of the fluctuations in 
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1g 
Armauer Hansen in 1913, 1914, 1922, 1923 and I paw 
extending so far south as Madeira and to Lat. 30° W 
some 700 miles to the westward ef Ireland. The ship 
was a small yawl of 56 tons burden,*with auxiliary s 


motor only used occasionally ; that is to say, she is a e 


vessel smaller than the trading ketches and Thames 
barges which ply around the British coast. The oceano- 
graphical observations were mainly made by Hellafid- 


Hansen at numerous stations to depths exceedinge 


2000 metres. This necessitated manomivermg the ship 
go that the line along which the instruments are su» 
pended remained in a vertical position thrpughout the 
time of observations, even if there is a strong drift 
caused by wind or current. In this connexion they 
write: “ Care has always been taken to make sure of 
the vertical position of the sounding line, and the deter- 
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Fia. 1.—Sectio@ of the South Atlante from Cape Town to Buenos Aird in eee sa © 
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the Atlantic current. to the costly nature of 
investigations over such a wide area, the observations 
which ıt has been possible to make have beemseverely 
limited ; nevertheless, considegable knowledge has been 
accumulated, notably ‘through the active interest tdken 
by~ Dr. Nansen. He found water of Medi ean 
origm mixed with Atlantic water so far north as d 
during an expeditios made by him in 1910 in the 
Frithyof—a vessel lent for the purpose by the Nor- 
wegian Navy. In consequence of this and similar 
Norwegian and Danish investigations, a new set of 

estions were raised ‘which made it especially de- 
strable to carry on more extensiyt studies of the great 
Atlantic current off Europe. 

In a recent publication? the scientific results are 
presented which were e during cruises of the 


8 “The Kestem North Atlast tic ” 
Geafpeishe Peblhatjoner, vol 4, No 2 
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By B. Hollend-Hansen and F Nansen, 
(Galo, 1926). 


mirfition of the dep 
very trustworthy.” 
culties encountered in carrying out the work from the 
small vessel during these extensive ocean cruises, Wat 
the amount and nature of ¢he scientific data obtaingd 
are in themselves a record of the skill, endurance and° 
careful preparation involv@. Cegtainly the cruists 
were rade in summer, but nevertheless this record 


may therefore be cortsidered 


‘ shows how much can be done with a small sling vessel 


suitably equipped. 
From the density of the water, the currentsew 


calculated for different water la by meas o 
Bjerknes’ theory and are shown on a number of charts. 
These show a strong current passing eastward over the 
submarine bank which extends roughl¥ north and 
south down the centre of the North Atlantic. This 


current is in about Isat. 47° N., and on arg at Long. 
2 5° W., a positionsroughly five hundred miles north 
fe . 
o F ° 


o merftion is made of the diff- ° 
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of the Azores, it divid&, part turning northward and 
north-eastward and part turning south to the Azores 
and Canaries, where it divides again, part 


turning 
e south and part turning northeastward towards Spain. 
* The turrents immediately westward of the continental 


slope between Ireland and Portugal indicate a number 
of eddies and a more involved system than that pre- 
viousł® supposed ; however, the northerly drift of 
ehighly saline water welling out of the Mediterranean 
as aarm undewurrent is shown extending certainly so 
far as the north of Spain. The existence of these cal- 
e culated currents at the various depths is based upon the 
> assumption that the movement of water at 2000 metres 
depth is negligible, for which evidence is presented. 
There has been evidence for some time pointing to 
vertical oscillations of the water layers at a depth of 
metres or more below the surface in various 
regions of the Atlantic. This expedition has provided 
further evidente which indicates that the oscillations 
may be considerable, particularly in the deeper layers. 
The oscillations show a more or less regular diurnal or 
semidiurnal period, which suggests that they are sub- 
surface waves or undulations having some connexion 
with. tidal phenomena ; but how the tidal wave, pro- 


ducing in the open ocean oscillations of less than three 
feet at the surface, can produce vertic&l oscillations of 


‘the dimensions observed in the lower strata remains 


inexplicable. The desirability of further knewledge 
is manifest since a Vertical series of observations cannot. 
be expected always to represent the average canditions 
at any particular station ; it ig thetefore of great im- 
portance for the discussion of the general conditions 
of a sea area to study how far the actual observations 
at the different stations and different depths may be 
regarded as representative. 

During the course of the 1913 cruise some interesting 
current measurements at various depths were made 
from & moored on the bank around Rocfall, an 
isolated some 200 miles north-west of Ireland. Ata 
depth of two metres a rotary tidal stream was found, 
continuously varying and completely reversing in 
direction every six hours, a type of tidal streaming 
which is characteristic of the sea over isolated banks. 
A limited number of observations at greater depths sug- 
gest a similar variation in direction.- During the fifth , 
and sixth hours of observation a breeze sprang up and 
the observations indicated a wind drift of the. uppermost 


water strata superimposed upon the tidal streaming. 


Archæology of the Channel Islands.! 
° By Dr. R R. Marerr. 


Teea there is nothing very new to be said 
about the archæology of the, Channel Islands, 
some brief notes are here brought together because 
well-atfested facts relating to such an angulus terrarum 
are apt to escape attention For example,%n recent 
Depéret’s proposed method cf 
classifying the subdivisions of the Quaternary, namely, 
by by giving weight primarily and chiefly to the indications 
rded by ancient marine shorelines, I.have come 
roa no references to the rather striking data of this 
type provided by the islands (see, for example, my 


° stimmary accoynt of them in Archaologia, 62, 469-80). 


Thus, one Jersey cave, La Cotte de St. Ouen, exhibits 
a Mousteman industry’ with cordiforme‘ points,’ t.e. 
belonging to a phaæ that is not the latest, as resting 
mor or less directly on a marine Ceposit af sand and 
rolled pebbles forming the floor-bed of @ cave at about 
20 metres above present :mean tide-level. On „the 
other Hand, another cave in J La Cotte de St. 
* Brelade, contained the fae Mis a copious fauna, 
mammoth, woolly rhmoceros, reindeer, etc. , conjoined 
with the later of two well-represented phases of the 
,Meusterian industry ; fron? which fact it is fairly safe 
“tq argue that Jersey was then freely accessible from 
more spacious lands. m 
Here, then, isealmost crucial etidence that tfe later 
Mo culture coincided with a period of land 
elevation preceded by one of subsidence (to use such 
° terme without prejudice to thg question whether sea 
or larmi was the gctiye factor responsible for the change 
of level). This weuld accord well enpugh with De- 
péret’s Monastirian stage with its 20-metre shoreline 
marking the downward movement (from the point of 
view of a man as contrasged with that of a fish) anda 


1 Substance of three lectures deiryered atthe Royal Instituton on 
Nor. 18, 25, and Deo. 2. 
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‘that proclaim the horizon Neolithic. 


later oscillation of at least a like extent in the opposite — 
or upward direction ; exactly 20-metres in the way of 
land elevation being at present aecessary to render 
Jersey accessible from the Continefit at low tide. Of 
previous changes of sea-level it must suffice here to` 
say that at Le Cané de la Riviére, on the north coast of 
Jersey, there is clear evidence that the sea had time to 
hollow out a cave at the 1o-metre level before it rose to 
20 metres and plastered the side’ and top of the cave 
in question witl? beach- -pebbles. Stil earlier, one may 
resume, is a solitary deposit of such pebbles at South 
tlh at a height of about 45 metres. Unfortunately, 
these various raised es contain no shell whereby 
to correlate them with ts palzontological series. 
When, on the other hand®we turn to -Mousterian 
evidence of ehange of level, a section taken almost any- 
where in the valley-botto% on which the town of-St. 
Helier’s stands (the level about 10 metres above 
O.D.), reveals with remarkable uniformity beneath a 
few feet of modern alluvium, two peat-beds alternating 
with two underlying marine layers of sand and shells. 
In the upper peat-bed a mould for a spear-head has been 
foudd, giving it a Bronze Age horizon. Frgm the 
lower ppat have come several rough sherds, one char- - 
acteristically decorated with punctured dots in rows, 
Moreover, there 
can be little doubt that this lower peat-bed is to be 
correlated with the subme forest so well in evidence 
round the islands down to low-tide level and beyond it, 
as notably at Vazon Bay in Guernsey, whence proof of 
Neolithic age 1» also forthcoming. Considerable land- 
elevation in this regior in Neolithic times is thus indi- 
cated. 
How far these facts have®a bearing on the general 
history of the Channel is hard togay. As for Jersey in 
particular, its position at the end of a narrow spit of 
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the Continentalyshelf running westward between de- 
pressions holloweti out by ancient rivers would naturally 
impart to the island a certain tendency to isostatic 
movement of a more or less local cter. Even so 
its oscillations are so sharply defintd, and can be so 
closely cerrelated at several points with the archæo- 
logical series, that they deserve more notice than they 
have got. If experts from England would face certain 
other oscillations lkely to be encountered on the way 
across channel, they would be met both with a hearty 
welcome and ith much to puzzle over. : 

As for the Paleolithic record of the islands, nothing 
of great importance has hitherto come to light apart 
from the two Mousterian caves already mentioned. 
The Lower Palwolithic is barely represented by sporadic 
implements of rather nondescript and doubtful type 
Rough flints, in which some see signs of human work- 
manship, have been recovered from the clay capping 
certain rocks now disjoined from the land; and there 
can be little doubt that this clay is an wolian deposit 
of pleistocene age if only because it is distributed im- 
partially between land surfaces of very various eleva- 
tion. This loess, however, as it may be termed, 
affords no precise criterion of the age of the associated 
artefacts (if such they be) since it must have been 
forming steadily throughout the Ice Age. It is to be 
noted, by the way, that it extends some way below the 
present sea-floor, and must therefore have been in part 
laid down during a time of land-elevation. 

Of the Mousterian caves, and more especially of La 
Cotte de St. Brelade, with its teeth of Neanderthal man, 
its fauna amounting to nearly forty species, and its 
flint implements aiSaore than 5000 well-shaped pieces, 
with as may more showing signs of use, much might 
be said: Perhaps the most interesting result obtained 
from the latter site was the clear proof of two occupa- 
tions separated by a considerable gap of time; a 
fact which, so far as it goes, would support the Abbé 
Breuil’s recent attempt (Man, Oct. 1926) to establish 
a very long duration for the Mousterian $ 

The Lower Mousterian, associated with an elephant 
certainly not mammoth and provisionally identified by 
the late Dr. C. Andrews with jà trogonihert, occurred 
in four feet of indurated brétcia, and was characterised 
by heavy coarse flakes and af least one coreimplement. 
I could not on my own responsibility identify it with 
the horizon of La Micoque, but should welcome durther 
light on the typological question. Above the breccia 
occurred a uniform layer, about a foot thick, of fine 
cave dust, and this bed was quite sterile. Hyidently 
the cave was deserted by mam for a very appreciable 
inte ong enough, in fact, for the fauna to have 
changed. Above it came six feet of loose rock rybbish, 
mixed with a light loam, and here occurred a large 
number of highly finished and beautiful implements of 
Upper Mousterian type associated with mammoth. The 
whole was sealed by a thick bed of banded lemming 
(Dicrostonyx torquatus), over which lay 30 feet of 
sterile clay and rock-rubbish of the type known as 
‘head.’ Finally, the Upper Palp®lithie is represented 
if at all by a well-marked -industry ing 1n several 
sites (mostly shallow deposits of peaty soil along the 
cliffs), which shows a predOminance of small blade-like 
tools, in which a logist might possibly discover 
Magdalenian affinities. In association with these has 
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been found a needle which, if made of ivory, as seems 
to be the case, and not of bone, would decisively fix 
the horizon as Palæolthic. e ° 


Passing on to later times, one may *speak-compre- ° 
hensively of the Megalithic penod without prejudice ° 


to the question whether the monuments with which 
the islands teem are Neolithic in the sense of belonging 
to an age when, regionally at all events, polishe@ stone 


without metal was in use, or are wholly or partly assign-@ 


able to the Bronze Age. Nay, it mag be just worth 
noticing that one Jersey passage-grave, Mont Dbe 
contained specimens of the prc and the tranchet (figured 
by me in Archeologia, 63, 226), which look like sur- 
vivals from a previous era, namely, the Campigny 
period. On the other hand, there are no signs of a 
local development (such as has been assumed both for 
the Iberian Peninsula and for Scandinavia) from the 
true dolmen with a single capstone ; but seemingly the 
full-fledged passage-grave was introduced at the out- 
set. Perhaps the term ‘ passage-grave’ should, how- 
ever, be reserved for the type of monument consisting 
in a narrow passage leading into a wider sepulchral 
chamber, the whole covered by around tumulus. This, 
indeed, is the normal structure found in the islands, as 
also in Brittany and Iberia ; but Mr. J’. D. Kendrick in 
“ The Axe Age ” (Methuen, 1926) has directed attention 
to two allées couvertes, or ‘ cists,’ as he prefers to call 
them, which he believes to be non-western in character. 
These are Le Couperon and Ville és Nouaux in Jersey, 
both monuments showing the remains of peristaliths 
which suggest that they were surmounted by long 
barrows and not by circular mounds. ae 

At Le Couperon occurs a ‘ port-hole’ slab, a fact 
which affdtds Mr Kendrick further feason for suggesting 


efstern influences, proceeding proximately from the ° 


Pers basin. In this connexion he likewise points to 
the complete resemblance between the statue-menhir of 


the C&tel, Guernsey, with its necklace and closely . 


juxtaposed breasts carved boldly uf? the round, and 
certain wall-carvings adoring the cists ofethe Seine 


and Oise valleys. Meanwhile, it should,be noted that ° 


if Ville és Nouaux be of eastern type as regards struc- 
ture, it nevertheless containéd ve furniture of 
markedly western pattern such as %ell-beakers—a fact 
chronologically igt@resting as proving that the eist 
culture had arrived before the beaker ceased to be in 
fashion. Further, as regards ceramic, several Jersey 
passage-graves have yiglded q peculiar type of cup-like 
vessel with a hollow base and ae 

and some half a dozen more of these in excellent pre- 
servation have been found in the newly opened monu- 
ment of La Hougue Bie. French archeologists have , 
sometimes labelled this type ‘supports,’ as if other 
round-bottomed vessels had griginally been set up upon 
them ; “but it is at leAst equally likely that they were 
self-sufficing receptacles af food-offerings to*the dead. 
In any case, more important than the question of their 


function is that of theig bearing on the origins df the ° 


megalithic culture-complex as met with in the is#inds. 
To judge by the distribttion of the very few examples 
hitherto noti in France, it would s that this 
peculiar ceramic marks the track of a alre coming 
from east-central France qdpwn the Loire valley, 
probably at some tame early in the Bronze Age, and 
thence turning nortAwards to Brittany and the islands. 


e ° 


RI ae 


cteristic decoration ; `° 
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Much might be said’ about the life of this period as 

deduced not only from the megaliths but also from 

ehumbler remains, such as notably the graves, with the 

associated caifn and midden of the islet of La Motte, 

° Jersey—to which, by the way, the little island of 

Thinic, to the. west of the peninsula of Quiberon, seems 
to, offer a close parallel (see Archæologia, 63, 210). 


“e fust be enough, however, in conclusion to direct 


® attention to two megalithic monuments of special 


dntgrest. One ef these intrigued the dilettanti of the 
tighteenth century; and Horace Walpole’s friend, 
Marshal Canway, actually removed it in 1787,: two 

years after its discovery m Jersey, to Park Place, 
Henley, where no British archeologist should fail to 
pay it a visit. It is in several respects unique among 
island monuments. For one thing, the covered passage 
leads into an enceinte which is perfectly circular, unlike 
the normal passage-grave, which is shaped more like a 
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tennis racquet than a jew’s-harp. My Reginald Smith 
(Proc. Soc. Antiq., 1919, 143) compares the shape of a 
neolithic house with covered passage found at Pléneuf, 
Cétes-du-Nord. similar house has recently been 
discovered at La té, Jersey. Again, the enceinte 
with its six trilithons, somewhat suggestive of a minia- 
ture Stonehenge, may well baye bæn hypsethral as at 
first designed, though later by design or es a 
mound of earth (or blown ne was su 

As for the magnificent ve of La dete Pe Bie 
excavated in 1925, though doubtless it8 contents were 
disturbed at some time, it remains in the intact majesty 
of its structure a very ‘masterpiece of art, 

whether 1 uy nize or in the symmetry of its desigit by any 
monument of the kind in north-western Europe.* 


ee ee ee eee 
Vrocatinc alee Cerna Soe of Nak Hist, atx Ta Sociats . 


News aud Views. 


Wrrn this issue we begin the publication of a 
weekly “ Calendar of Discovery and Invention,” in 
which, so far as possible, each day will be used to 
recall some event of importance in the history of 
science and its application. The notes are being 
compiled ky Engifieer Capt. Edgar C. Smith, of the 
Science Museum, South Kensington, who same years 
ago contributed to our columns the Calendars of 
Scientific, and Industrial Pioneerst It is not to be 
expetted’ that every event of importance in the 
history of science ill be referred to; sych would 


e be clearly imposible within the site of a weakly 


oolumn in a year’s issue of Narurnu. It is also 
obvious, from the nature of the records available, 
that the physical sciences and engineering are likely 


° ta figure in tha column more than the biological 


scienoeg, 1edicine, and similar subjecta, in which it 
Bs often cult to assign the announcement of a 
discovery to @ particular day. Suggestions regarding 
events suitable for inelusion in the column will be 
weloomed. Š ô 


e 
Ify invitation of the Franch Goverhmeng a meeting 
of the executive council of the Infarnational Institute 
of Afrisan Languages and Culture was held in Baris 


e e on Monday, December 33, instead of in London, as 


had been previously arranged. It was thus the first 
t® be, held outside England, and with it the work of 
the Institute, which was founded a little over a year 

o, may be considered to be fairly launched. The 
initial difficulty of funds, it may be hoped, is 
well on the way to solution, especially ast was 
announce? at this meeting that the Government of 
the Gold Coast has promised a donation of £500 a 
year for the next two years. et is to be hoped that 
this gabaidy will be renewed at "the end of that period, 
and that the example of the Gold, Coast will be 
followed by gther African dependencies, as well as by 
organisations and individuals interested in Africa and 
African studies. The programme already mapped 
out by the Lastitite covers mostermportant flelds of 
research, and ita work of co-ordirfation m the study 
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of African linguistics and ethnology will be EES 
valuable in promoting the development and education 
of the African native. 


THH meeting was attended by representatives of 
Great Britain, France, Germany, Austria, and other 
countries. Among those present were Dr. Wester- 
mann, the distinguished German authority on African 

}; Bir Frederick Lugard; Major H. Vischer 
of the British Colonial Office, fo whose efforts the 
foundation of the Institute are largely due; and the 
Rev. E. W. Smith. Prof. Seligman, who representa 
the Royal Anthropological Institute in the Institute 
of African Languages and Culture, was unfortunately 
unable to attend. M. Labouret of the French Colomal 
Office was appointed joint Director of the Institute 
in succession t® M. Delafosse, the announcement of 
whose death was received with much regret. A 
deputation of the delegates was received by M. Perrier, 
French Minister for the Colonies, who expreased great 
interest in the work of the Institute. 


AT a meeting of the Newcomen Society on December 
15, papers were read on two famous Swedish engineers. 
The first paper, by Mr. J. G. A. Rhodm, was on 
Kristofer Polhammer, better known as Polhem, the 
name he took on being ennobled. Polhem was born 
in 1661 and died in 1751. Starting as a clerk on an 
estate, he was enabled to study science at Upsala, and 
became a mining engineer at Stora Kopparberget, 
where he built his famous ‘‘ Machina Nova,’*a large 
water-finven headgear for handling the ore. His 
inventions relating to mining and metal working were 
numerous. He also made the doek gates for the dry 
docks at Carlskrona, then the largest in the world, 
and built the lock at Stockholm uniting the Malar 
Lake with the Baltic. He also began a system of 
locks to make ¿the 'Frolhattan falls passable, but the 
work was discontinuéd on account of the death of 
Charles XII. Mr. Rhodin described Polhem as “ one 
of the first engineers in thfs world with a thorough 
theoretical training, yet practical to a degree in spite 
of his bringing up at Alma Matr Upsaliensis.” 


~ 


JANUARY I, 1927] 


THE second paper read before the Newoomen Bociety 
on December 15*was the outcome of a translation of 
the book by Triewald on the “ Fire and Air Machine 
at Dannemora,” undertaken by Mr. Weaerland for 
the Newcomen Society. Triewald lived m England 
about ter? years, was familiar with Newcomen, erected 
a Newcomen engifie naar Newcastle, and built the 
first steam-engine uged in Sweden. His book contains 
the first complete description of the atmospheric 
engine of Newepmen, and is therefore of special interpst 
to the Socety. It is hoped to publish the Hnghsh 
translation. Like many men of his time, Martin 
Triewald wrote on a great variety of subjecte. Bom 
in 1691, he early engaged in business, but becoming 
bankrupt, at the age of twenty-five years he came to 
England. He was befriended by the Dutch Minister 
and attended the lectures of Desagulier, became 
known to Newton, and then found employment with 
Ridley of Newcastle as ah engineer. At the age of 


thirty-ftve years he returned to Sweden and at 


Dannemora built his great engine. He afterwards 
held various Government appointmenta, was the first 
to introduce the experimental methods of science mto 
Sweden, and was one of the six founders of the Royal 
Swedish Academy of Sciences. He died m 1747. At 
the University of Lund 1s a fine collection of scientifle 
apparatus collected by Triewald and used by him for 
his lectures. 

To the panoramas illustrating various parts of the 
British Empire, several of which were brought to 
the Imperial Insti from the Wembley Exhibition, 
the Director, Sir Furse, has recently added 
two. One, n the Falkland Islands Court, represents 
a whale, off the coast of South Georgia, being har- 
pooned by a ‘ chaser’ fitted with a modern harpoon 
gun. The mother ship, where the carcase will be 
cut up, is not shown m the pi The sea is 
cleverly modelled and looks well from a distance, 
but on a nearer view betrays ite plaster composision 
too obviously. It is a question whether the visitor 
should not be prevented fromecomme too close. In 
this, as m the previous mgdels, the horizontal plane 
is tilted up, like the stage of a theatre, go that the 
Ime of sight approaches iteat a greater angle than 
natural conditions usually permit. The evident 
advantage would be attained in a leas forced and leas 
perplexing manner if the ae were placed a little 
lower. ° 

Tua other model referredeto above depicta wild 
animal, life in Tanganyika. The twin peaks® of 
Kilimanjaro rise in the distance, while over ẹ richly 
diversified foreground are scattered various members 
_ of the fauna, from monkeys and lions down to croco- 
diles and snakes. The exhibit is designed and 
executed by D. Y. R. Furse and R. T. Roussel for 
MoCorquodale and Co., and we are told that most of 
the animals have been modelled by an artist who has 
almost daily acquaintance with thameon his farm in 
East Africa. Even he, however, can scarcely have 
seen all these creatures af once. This familiar defect 
of such panoramas is to some extent remedied by 
the large extent of cogntry shown in a width of about 
six feet and the small soale of the animal models. 
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These in themselves are charåcteristio enough, but 
the same can scarcely be said of the flora. All the 


trees and shrubs are made ofea curious materiale 
which looks like the akeleton of some * antipatharian 


or gorgonid coral. If this really is the case, we may ° 


at least suggest that the needed variety might have 
bean attained by using more than one species. The 
Director's attempta to interest the public by® these 


models are heartily to be commended, but one has to ° 


guard against giving false impressions? . ° 

THe Institution of Chemical Engineers held a very 
successful conference on December 8-10 in the Science 
Museum, South Kensington, the subjecta discussed 
including the measurement of mechanical power 
absorbed by driven machines, the uses and limitations 
of statistics in industry, air elutriation, and refrigera- 
tion. Although a few of the papers could be classed 
as specifically chemical, most of them introduced 
chemical subject matter by way ofdllustration. The 
practice of holding conferences at which a number of 
papers are read, appears to be growing in Great 
Britain. Multiple programmes have the advantage 
of making it worth while for country members to 
travel long distances, so that meetings are larger and 
colleagues are more certain of seeing one another. 
Secretarial work is alao more concentrated and there- 
fore more economical. On the oth&r hand, papers are 
apt to crowd one another out, and discussions are 
thereby curtailed. 


Masars. R. G. Parker and D. N. Jackman d 
a new form of recording torsion-dynamometer*of the | 
type thateloes not itself convey pewer, but is applied 


t8 a transmitting shaft. Such a shaft is very slightly * 


twisted, and the twist, which is proportional to the 
power, ig measured, the readings being recorded 
photographically. 
methods in relation to industrial efficiency, Mesars. 
D. Ryder and T. C. Finlayson dealt with the control 
of chemical-plant operation by this mgthod, mainly 
from the pomt of view of the, works manager. The 
pointe discussed included the transference of material, 
production, reports by shift f8remen, the plant 
anager, the engineer, and the laboratory ; ; alsoethe 
methods used by the statistical office in summarising 
the «ata concerning production, labour, and gtocks. 
In his paper on some «ses ang limitations of statistics 
in industry, Mr. H. C. Marris deplored the paucity of 
statistical material for forecasting short-term trado 


movements. a 


Ox the third day of the conference, Dr. 
Martin contributed a paper on,the laws of air 
elutriafion, pointmg*out that Stokes’s law applies 
only for very small parjicles, and advan8mg other 
generalisations for particles of larger size. He 
emphasised the influenpe of temperature on pafticlee ° 
size, and expreased the view that these is greatBoope 
for research og the influence of *particle-shape on 
lifting power. The concluding paper, ion 
in the chemical industry, by Mr. H. M. Dunkerley, 
contained many details congernmg the construction 
of refrigerating plait and useful data oft costs of the 
progess. As the result of the study of a large number 


In a symposium on statistical , 
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of installations of different types, he concludes that 
their capital cost ranges from £70 per 10,000 B.T.U. 


e per hour for plantaewith a capacity of 250,000 B.T.U. 


per hour, to°£50 for planta with a capacity of 2-8 
miflion B.T.U. per hour. 


Funtuae official information on “The Wet Nov- 
ember of 1926” is given in the Meteorological 
e Magasins for December. The total for the month 
was above average everywhere over the British 
“Tales except along the north-west, north, and north- 
east coasts of Scotland. The excesses were largest in” 
the south-west of England and Wales and in Conne- 
mara. More than twice the average was recorded 
in these arees as well as at Wetherby in Yorkshire 
and at Dundee. Falls of more than 250 per cent. of 
the average occurred in parts of Dorset, Hampshire, 
and Hereford, while at Rosas the fall of 7 87 in. was 
so much as 311 per cent. of the average. The largest 
monthly totals were those reported from Llyn Llydaw 
on Snowdon of 19 50 in., and from Delphi in Conne- 
mara of 18-50 in. More than 5 in. of rain was 
recorded in one day, in Snowdonia on November 4 
and in Connemara on November 18. At Camden 
Square the nuyber of days of rain, 25, and the 
duration of rainfall, 85 hours, were the largest in 
November since records commenced, in 1858 and 1881 
respectively. It Was the wettest November over the 
Britash Isles as a whole. 


Iy order to illustrate some of the recent advanoes 
that have been achieved in Bmtash-made microscope 
_ object*. glasses, Messrs. R. and J. Beck, Ltd., of 
“69 Mortimer Stret, London, W.1, recemtly gave 
a demonstration of the results obtainable froin 
apochromatioc object-glaasea of their own manufacture. 
During the past five years these lenses have been 
. completely redesigned, and a method of testing by 
zones to the extreme margin has been introduced, 
with the meult that the resolving power of the lenses 
Sttains the theoretical limit for their respective 
apertures. The specimens exhibited included a $-in. 
apochromat, 035 n.a., resolving the deta in Plouro- 
sigma formosum (ot interspaces about 36,000 per 
m. & 4-in. apochromat showing mesolutjon in dot’ 
in Navioula rhomboides (about 66400 lines per inch) ; 
the reaglution in dots of the AmpArpleura lindheimerii, 
, #yrax (about 90,000 per inch), ey 4 §-in. apochromat, 
0 95 n.a., the theoretical resolving power being about 
0§,000 ines per inch; and the resolution of dota in 
Amphiploura pellucida (akout 130,000 per inch) by 

ea ’y-in. oil-immersion apochromat, 14 na, with a 
tKeoretical resolving powet of about 140,000 lines per 
inch. Demonstrafions wêre alsq given of methods of 
testing the general quality of an object-glass. These 
included the use of a podufa scale, which is a good 
test gf the central zones of a high-power object-glass, 
and Qf a silver film with pinhole, which provides also 
a sensitive method of adjusting the tube length to 
suit the objective. In the series Sf experiments 
dealing’ with? illumination, the most interesting was 

one showing & portion of a diatom overhanging the 
strip or which it was mounted. While the image of 
the portion supported and covered by glass was 
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obliterated by glare caused by myltiple reflections 


_from the glass surfaces, there was good resolution 


and camplete absence of glare where there was no 
cover glans or slip. 


THs Welcome Bureau of Scientific Research and 
Museum of Medical Science, situated at 25-28 Ends- 
leigh Gardens, London, have recently been enlarged, 
and we received, on the occasion of their reopening 
eae Minister of Health, a profusely illustrated 

klet grving an account of the worl of the Bureau 
and ita affiliated imstitutions, the Entomological 
Field Laboratory and the Physiological and Chemical 
Research , Laboratories, together with a description 
of the contents of the Museum. There are also 
Included lista of the papers published from the 
Bureau and the research laboratories from their 
foundation to the present time. The Museum of 
Medical Science is arranged to afford a continuous 
demonstration of various diseases, their causes, effecta, 
and treatment, so as to give a graphic picture of the 
more important features. On the ground floor are 
arranged exhibits of the diseases caused by the 
Metazoa, venomous beasts, insects, worms, etc. The 
first floor is devoted to diseases caused by protozoa 
and spirochstes, and a special section is given to 
leprosy and tuberculosis. The second floor has as ita 
exhibit the diseases caused by bacteria, including the 
exanthemata, whilst the third floor demonstrates 
dietetac, metabolic, and blood diseases, a section being 
also given to new growths. e Bureau does no 
routine teaching, but is open to®individual workers 
who, wish to follow some particular line pf investiga- 
tion, The Museum 1s open to all medical men, health 


officers and students, and 18 available to teachers of 


medicine for the purpose of giving demonstrations to 
their classes. 


Win ea om thane Dabormorla Beori that 
theeJohn Scott medal, founded in 1816 by John Scott 
of Edinburgh and awarded from tıme to time by the 
Board of City Trusts 8f Philadelphia for outstanding 
inventions, has been awegded to Gustaf Waldemar 
Elmen for his Invention of permalloy. This nickel- 
iron alloy, which is no®eworthy for ita high per- 
meabiljty for mnute magnetising force, is widely used 
in transformer cores, certain telephone receivers, and 
m ‘loading’ submarine telegraph cables for high- 
speed transmission. 


SHORTLY after the as. William Scoresby sailed 
from Hull to join the Discovery, the house mhgarine 
of Mears. Reckitt and Sons published an account: of 
those celebrated whalers and explorers, the Sooresbys. 
It was illustrated from one of the original log-books 
and other material in the Fisheries Museum at Hull, 
and Mr. Sheppard has now inoluded it in the ‘ Record. 
of Additions’ to the Hull Museum, No. 69. 


Tum late Prof. R. Klebe, of Konigsberg, who was 
the most distinguished student of the insects ıncluded. 
in Baltic amber, bimself fo#med a large collection of 
such objects. A large number of his specimens was 
purchased by the Trustees of tRe Britiah Museum in 


JANUARY I, 1927} - 


MATURE 


l 25 





1892 to enrich the extensive national collection of 
inclusa ; but he left to his heirs a still larger collection 
containing many specimens of historic importance. 
We are glad to learn that this colleagion has not been 
dispersed, | but that it has been found possible to 
purchase it for the Geological Institute of the Uni- 
versity of - Konigsberg, ‘which already posseases a 
famous cabinet of these objecte. Properly qualified 
research workers will now, as in the past, be accorded. 
the utmost fasilities for the study of these great 
collections. 


Mzssrs. Harold C. Urey and Arthur E. Ruark, 
writing from the Johns Hopkins University, Balti- 
more, Maryland, state that they are preparing a book 
of about 700 pages on atomic and molecular structure, 
embracing both the theoretical and experimental 
aspects of the subject, and that they will be glad to 
receive reprints of private communications as to 
results not yet published. 


Mrsansa, C. Baker, 244 High Holborn, London, 
W.0.1, have prepared a new issue (No. 88) of their 
Classified List of Second-Hand Scientific Instrumenta. 
The catalogue is divided into sections dealing with 
microscope apparatus, surveying, astronomical and 
other instruments, spectroscopes, physical apparatus, 
and sgo on. The present list contains offers of a 
number of studente’ microscopes and accessories, 
while the astronomical telescope section is also large 
and its at ie, eek Among the larger instru- 
ments is an 8-in. ke equatorial which was the 


OBSBRVATIONS OF Proxmwra.—Union Observatory: 
Circular, No. 70, contains some in notes on 
this star by Mr. Innes and Dr. van den Bos. The 
_ colour is orange or orange-red, the i S aN robably 
K, the visual itude 11-2, the photographic 13-0. 
The parallax is as 0’: 90, which is larger ea 
ae estate from the assumption that parallax 
motions are prope een ae a oprmpared 


tauri. Dr. van den 
ge rather hiria A EEren a 
the sun, xima, and a-Centeur form a straight-line 
solutaon of the three body*problem.- The parallax 
of the centre of gravity of the system would be 1"-14. 
It is satasfactory that Dr. Alden will in the 
‘of Proxima with the Yale Telescope at 
ohannesburg. 


Toa ÑoLAR PHysics OBSEBYATORY, CaMBRIDGH.— 
The thirteenth annual report of the Director of the 
Solar Piysics Observatory, Cambridge, has recentl 
been received, describing the stellar and sola» bee i 


carried out at the observato oe during the preceding 
year. Amongst : the publi work on shag 
= Sight aed 9 mention may be made of a 
on absorption lines in spectra a peel 
G, K, end M. The wave-l Peis oad 
probable oe ae lines in typical spectra of these 
etermined and, com in order 
Es rateale abe nature of the o oocur 
in this region of the stellar Preliminary 
experimental work is being done by Mr. Carroll on 
the photography of the eftreme red region by means 
of hypersensitased panchromatic plates, and also in 
the theoreticaP effect of stellar rotation upon 
absorption lines by studying the same effect in the 
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property of the late Dr. W. H Maw. Surveying 
instruments, and fleld glasses and small telescopes 


are let out on hire. Nine volumes of Naruns (1885-° | 


1890) are also offered for sale. 


~Mn. Groran C. Summary has designed, aad Meier 
George Philip and Son, Ltd., have produced, a set of 
apparatus for demonstrating popular experimeats tn 
dynamics (208. net). 
box and is accompanied by an illustrated handbook., 
The apparatus consists of nothing more than & series- 
of small steel rods of varying thickness, of weights, 
pivote, and collars, the parte being assembled in 
much the same way as the parts of a ‘ mecoano’ 
outfit. ~The result is to produce a toy capable of 
demonstrating—and that very effectively—the relative 
movements of earth, moon, and sun, the action of 
centrifugal force, various gyroscopic effects, and the 
principle of Foucault's pendulum. In itself, this is 
no mean achievement for such a s@nple toy, but in 
reality ita ‘star’ turn is intended to show the action 
of the Flettner rotary cylinder. If a criticiam might 
be levelled against such a delightful toy for grown- 
upe, it is that the last demonstration fails to carry 
complete conviction, first because am artificial wind 
created by blowing from the mouth cannot be relied 
on to strike a moving rotating cylinder accurately in 
a specifled direction, and secondly, the deviations 
from accuracy in this respect may themselves produce 
the actual effecta to be observed. Jf the toy is to 
rank as a piece of Scientific apparatus, certain of the 
parts will require to be more delicately made. » ° 


solar spectrum. ta hn department of as pin 
an important piece of work en in gee now 


been completed by Mr. Baxandall 
chemical ee of Fraunhofer reer Rowland’ 


table. This work has bean completed for the region 
A38900-5900, and the results sent to Mouft Wi 
for incorporation in a revision of Rowland’s fable 
by the International Astronomical Union. Spectro- 
of ethe sun’s disc håve been obtained on 
118 days, and these, augmented by 326 - 
heliograms from m Kodaikanal, have been ed by 
Mr. Butlef ` investigation by the Direcfr, 
assisted by Mea Béech, on the distribution of out- 
buraés of ta, now covers four complete ld-year 


cycles, and a summery ef the gesults is being prepared. 


THe Distant COMPANION oF CastroR.—An 10- 
ing article in the Sotenitfio American (Decembes) 
by Prof. H. N. Russell, dgscribes recent researches 
on this star. A few ago Messrs. Adams anfi , 
Joy at Mt. Wilson found that it is a p 
as are the bright Sree of r) 
a period of 19 hours*32 minutes. Dr. van Gest, of 
Leyden, finds that partial eclipses of each o&@mponent 
eo io 00 lee ea an Their 
distance is 1,600,000 miles, and each is 524000 | 
miles in eter. The mass of each is 0°52 sun,® 
cad the danaty 25 sum, or 35 watar It if the 
test density pee Gog ae 
The total t of each is yy of the suge, and Ə 
tneas şr of the sun’s. Ths conh] uded 
Sorta ao a SEU0’ C. in good accord with 
the M type of specjrum whith was foupd for them. 
Tt is of great intergst and importance to have these 
accurate detgils of a pair of typical dwarf stars. 
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The set is supplied in a wooden e 
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°. Wast Inpian Arons COLLARS.—AN PER 
° suggestion re to the origm of the ‘ stone-oo 
Mile para Sela i Wet aden E l is 
Mr. A. D. Russell in Man for December. 
The vol stone is an object in shape much Hke a 
horse pollar, but obviously too small for that purpose, 
and unsymmetrical in shape, being bent to one side 
“at the narrower end. Various theories as to their 
erigin have be@n put forward. Mr. T. A. Joyce has 
that a wooden mechaniam is indicated, two, 
unequal ends of. the fork of a tree being bent round 
and fastened together, the part of the tree cut off 
below the fork gen: eana by the protuberance 
called by some logists the ‘shoulder.’ It is 
that this wooden, mechaniam was a 
tree r, which is symbolised by the stone collar. 
This might more eccura be termed a belt or 
- cmcture. The climber of West Africa and the 
West Indies, with which the collar is compared, is 
made in two pi Two lengths of supple wood 
are bent into & long ova} hoop, the two on the 
b : 


bemg done up 
requires. The identity of the palm climber in West 
Africa and the West Indies is scarcely to be explained 
as introduced by,the slave trade, since the archaic stone 
collar proves its existence in the latter area before 
slaves were introduced. 


Mo AN @HILD-EILDEENG Drmoxws.—In Man 
for No , Mr. W. Ivanow points out that Persia 
has preserved under a Mohammedan cloak many 
customs and beliefs descended from a remote anti- 

A groat doalor thie material is tote found 
„literature and , especially, in manuscripts. In 
a ae en from a rage medical 
treatise, written at Delhi in 876, which reveals some 


iat beliefs relating to the tural malevo- 
ent beings causing death or harm to children. 
The work is called “‘ The Comfort of ” the author 


, being Abdu’l-Qawi ibn Shihdbi’d-dm, surnamed Zi 
* All evil beings are divided into five classes. Ə 


vampires Senats ids melong W che A olam 
o of dtws and peris. Of these there are two divisions, 
sha or ier (Kaftér) and Ummu’s- 


peahifters 

sibyan, called in o “the mother of children,” 

probably an ancient nee ed of theespirit causmg 

the ture death of new-born babes: apparently 
the Lamia, or the © Acco to ae 

she is the mother of devils an has seven 

diws at her breast. When a wothen oivee bith 

w not watched, substibiioa Gas for the GDA 

Burnt hair fromethe beckeof a black cat will 

drive her away. The Ka/ftdr or hyena, a rare animal 

ee eee ly & witch, hat it has nob mach 
on with lyoan ic ideas. References to it 

are rare In Persian literatare, and it is doubtful if the 

” belief survives among the people to-day, unless it is 

finder another name. 


Srmusrocawas nr Tr Moves axp mma Rannrr. 
—K. Ma®ai (Jour. Coll. Agr., Imp. Univ. Tokyo, 8, 
No. 2, 1928, just received) undertook a rein 


of the mouse and aris 
hieis with the pufpose of studying the 


oeomes. Meer of spermatogonial 
orale aise orga Late fet e Mune seas that 
pede eh aan pc gre aa an gnc cae 
Two special chromosomes are probably 

mea sex cbromosomes. -7 The observed variation (44 
to 54) in the,snumber of chromoggmes in the rabbit is 
attributed to the entation of oertain chromo- 
somes caused by the fixation. The digicid number 
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m the mouse is 40. The conjugation of the chramo- 
somes probably place by tal is in the 
mouse and by pais in the rabbit. From the 
A ee a 
of the sperm resulta. Ep ee l : 
aud do ie ee from ce, nucleus in 
ae ee the spermatocyte, but exist in the 
cytoplasm from the beginning. 


PHYLOGENY ay CLASSIFICA TION.—kn an extended 
discussion of d the natural system, Dr. 
W. B. Crow (Jour pr Aros 17, No. 2) reviews 
the various Spel ih of phylogeny and their 
relation tg classification. He covers a wide field of 
reference with relation to plantas and animals, but 
occasionally betrays an inadequate first-hand acquamt- 
ance with the various interpretations placed upon the 
variations he is His paper serves, never- - 
theless, to focus attention afresh upon phylogenetic 
problems. He pomts out the mad of causal 
morphology without an historical und to 
explam the problems of relationships, and shows, 6.7., 
that there aré good reasons for concludmg that such 
& simple colonial form as Pleurococcus has been 
derived by reduction from filamentous ancestors. ~He 
emphasises the principle of Cope, that in tracing the 
descent of genera, purely characters should 
not be taken into account, and similarly concludes 
that, in tracing the phylogeny of species, no account 
should be taken of the genealogy of mdividuals. This 


-leads to a discuation of Mendeliam from a phylo- 


genetic pojnt of ee and the ion that the 


genealogy of PERRE A EA on the phylogeny 
of characters 


TmeTiany SHSLIS FROM peak number of 
foil mollusca and brachiopoda from eds in the 
island of Sado, off the coast of Echigo, Japan, have 
been described by Prof.-Matajiro Ydkoyama (Jour. 
Fac. Soi., Imp. Üni niv. Tokyo. Sect. 11, Geol., eto., 
vol. 1). ‘These fossila come from the Sawang formation, 
and the author concludes that their geological 
horizon oo nds to the Musashino (Pliocene) of 
thee nei urhood of Tokyo. Followmg the few 
“go remarks” and table of distribution, the 
paper consista of d@scriptions of 149 -species of 
mollusea and brachiopoda, including a y number 
believed to be new and figtred on the mx accompany- 
ing plates.e There is also & good index.’ 


e 
Mars Saers or THs W. Coast or N. AXHRICA. 
—Theefirst volume of what promises to be a most 
im t manual on “The Marine Shells of the 
West Coast of North America ” (+.e. Canada and the 
United States, but not Mexico), dated 1924, has only 
ip published by the Stanford 


series,eand has been compiled b da 8. Oldroyd, 
the Curator of the Geological ee When com- | 
pleted the work will cover m extended form the same 

ground o ied by the ‘Summary’ by Dr. Dall, 
lssued in 1921 (U$. Nat. Mus. Bulletin, 112) with 
the addition of the Brachio The classification 
followed, though not so is that of the same 


-veteran conchologis}, first proposed in 1895 (Trans. 


W Fres? Instit, vol. Pa, No. 8). The major 
divisions above genera are not defined, but each 
re Rppienesind wher So 
reference and description, lamented where neces- 
sary from other sources, followed by the citation of 
the type and type locality, “With ita ‘ distribution ° 

(or ‘range’ as alternative term) and ‘ range in time.’ 
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It is stated thét some new ies described by 
Dr. Bartsch are theluded, but apparently not in the 
t volume, which deals only with the Pelecypoda 
and Brachio To the 247 pages of text there are 
appended 57 plates of unequal m®rit that do not 
propo ORATS enhance the value of the volume, 
while the indivi members of a genus, instead of 
being figured together, are peppered indiscriminately 
among the plates, sometimes aed apart. The 
task of bringing together this mass of material must 
have been enormous, and Mra. Oldroyd will receive 
the cordial thanks of all fellow-wor _who wWill 
monpatiently await the iasue of the further volumes. 


Isostasy IN Sparme—A recent report on the 


isostatic reduction of gravity stations in in (Mem. 
del Inst. Geog. y Oolsaral Madrid, vol. 15, 1926) 
is summarised and commented upon by W. Bowie 
in the Am. Jour. Sci. for October 1926. The com- 


tations were made by the U.S. Coast and Geodetic 
. The method of least squares shows that the 
moet probable depth of compensation is 96 km. as 
in the United States. The av anomalies are 
+ 0-011 with regard to sign and 0-082 without regard 
to sign, the co onding United States figures being 
respectively. It is noteworthy, 
in looking for an explanation of the residual anomalies, 
that the Spanish stations on pre-Cambrian formations 
five an average anomaly of + 0:047, while those on 
ertiary formations give. - 0-088. Anomalies have 
also been computed for depths of oo tion. 
ranging from 56-9 km. to 184-6 km. ery little 
difference was revealed by the resulta, except for the 
greater oe where the larger anomalies became 
Oxagpera and nearly all became positive. The 
recent tendency to adopting a smaller depth 
of compensation those formerly advocated 
thus receives support. 
° 


IsoLaTion or Eremenr 61.—Since the a 
of a l note on the 1 dent isolation 
by Rolla and Fernandes of element 61, mentioned in 

ATURE, December 4, 1926, p. 820, we have received 
a fuller account of their investigation in the September 
issue of the Gatsetia Chimica Italiana. The paper 
contains diagrams of and & chart ill 
‘the long series of fractional crystallisations to whi 
the didymium earth was sugmitted. Among the 
“peculiarities displayed by the absorption tra of 
the extreme fractions may*be mentioned the strong 
absorption bands in the yellow, attributedeup to now 
to neodymium, which by di®ation of the solution are 
divided up into numerous lines having for the various 
fractions diverse relative intensities.® The 
peculiarities of these fractions are identical with those 
which are attributed to the presence of element 61. 

PROPERTIES oF AcHTONE.—Some accurate values 
for the ur and densities of sacetene 
from abeut - 80° to + 60° appear in the Journal of 
ths American Chamical Sooiety for November. el'hese 
are intended to lace the existing data,” among 
which considerable discordance is noted. The deter- 
minations were carried out by Felsing and Durban 
in calibrated paar to which the acetone, purified 
and dried by di ion and by crystallisation as the 
acetone-sodium iodide addition compound, was trans- 


tures above 0°, and the 
bromide for the lowér teffiperaturee, The solubility 
of carbon dioxide in acetone was also determined over 
the range -75° to 20°, and the latent heats of 
evaporation at different temperatures were calculated 
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from the vapour preasure dafe by means of the 
Clausius-Clapeyron equation. 


Low-TEMPERATURE CaRBONIBATION RetTorT.—In ° 


pursuance of a policy of the Department of Scientafic 
and Industrial Ressarch adopted in 

September 20, 1924, p. 441), the Director of the Fuel 
Research Board has issued a report (H.M. Stationery 
Office, 8d. net) on a test on a ‘ Fusion’ rotary tort 
for the carbonisation of fuels at low temperatures. 


The retort, installed at the works of Klectro-Bleach * 


and By-Products, Ltd., Cledford, conflsta of a hari-* 
zontal externally heated rotary cylindrical retort, 
ee eee e material passes while stirred and 
kept m lodging on the walls by a special type of 
‘breaker.’ The retort was rated to treat 5 tons per 
day, but in the test 3-4 tons of Welbeck Cannel was 
put through. 60 gallons of tar and oil was collected 
vor, aad it was shown that. the recovery migat 
ve been increased to 54 ons. 2740 oub. ft. of 
gas of calorific value 1070 B.T.U. per cub. ft. (gross) 
was obtained. No operating difficulties of any great 
consequence were noted. The test showed that a good 
yield of liquid products was obtained, but the solid 
product was in & finely divided form as a result of 
the action of the b and probably suitable for 
fa haga fuel firing. This may be satisfactory when 
sari sag a non-caking low-grade fuel, such as was 

used . It restricts the scope of the process, 
which scarcely seems adapted to produce a smokeless 
domestic fuel. i 


Toa SHook-WAVH FOLLOWING DETONATION OF 
Hiran Exr.ostves.—What is the nature of the ‘ shock- 
wave’ sent out by the detonation of a high explosive ? 
How far and at what does it travel? How is 


it that the flame from a high explosive may apparantly 
penetrate a region occupied by an explosive gas 
mixture without igniting It ? are same of the 


pfoblems raised by the use of high explosives in flery . 


mines, and they are problems which have not yet 
received authoritative answers. Indeed, it may be 
E a ee ee f. 
R. V. Wheeler, of the Safety m 

Board, the functions of the ahook-wate have not been 
go fully studied in England as they have been abroad, 


y in France, where Ponds du choc has recerved? © 


especiall 
both theoretical and practical investigation. The 
Mines has now issued a paper (No. 29) 


. C. F. bep 
mental Station. A» apparatus has been constructed 
wheyeby the flame issuing from a high explosive has 
been directly ph on & moving film, wHich at 
the same time j 
shock-wave by Schlieren photography and also the 
movements of the products of combustion, since these 
were found to be tq the arc-light which gave 


the Schlieren effect with the pressure wave. It wa , 


thus possible to measure the speed of the ahock-wavg 
sent through the air by the explesion of a No. 6 
Detonator, and its gradual slowing down as it travelled 


away from the p . The dé&panding 
ucts of combustion clésely follow the shock-wave 
m the mouth of the tube, but soon begin fall 


behind it. Behind the products. of a on the? * . 


visible flame issues from the tube, and never gets in 
front of the preducta. ; This explains why a No. 6 
Detonator will not i mixpures,. since 
the inflammable gas would be shielded from the flame 
by an extinctive blanket of burnt producte. The 

of the shock-wWave as it throygh the open 
air was found to he roughly twice the velocity of 
sound. e s 


1924 (Narukes, - ° 


the flassage of the preceding -° 
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Perth Meeting of the Australasian Association for the Advancement of Science. 


th® meeting of the Australasian 
on for the Advancement of Sciences 
ing the week commencing on 
Monday, August 23, but was extended in the form 
of excursions well into September. As this was 
tife frst time the Association had consented to vist 
‘Western Australia, special efforts were made to induce 
members from_the other Australian States and New 
Zealand to attend the meeting. The State Govern- 
ment of Western Australia granted {1,200 for print- 
ing and publishing, and offered free transit over 
the State railways to all visiting members; and the 
Australian Commonwealth Government was induced 
for the first time to contribute towards the eral 
of the meéting the sum of £750, out of ahi 
travelling allowances were paid to members of known 
scientific standing who came to Perth over the Trans- 
continental Railway. Furthermore, private hospit- 
ality during the meeting was in Perth for all 
members from other States who would accept it, and 
on most of the excursions members were carried free. 
In nse to the invitation more than 200 members 
from the other Australian States and New Zealand 
attended the meeting. To transport this number in 
addition to the ordinary traffic an average distance 
of more than #wo thousand miles each way taxed 
the resources of the Transcontinental Railway, but the 
task was satisfactorily accomplished. About half the 
visitors, includinge most of the principal officers of 
the Assocfation, were carried in a special train, thus 
making the overland journey an excursion 1n itself. 
The total enrolment for the Perth meeting included 
about 750 members and more tifan 200 associates. 


Among the visiting members were delegates from some 
scientific, ical, and educational ies in the 
other States, and tes from the onweal 


Government and the vernments of New Zealand, 
New South Wales, and South Australia. More than 
twenty scientific and other bodies in Western Australia 
also sent delegates to the meeting. 
e At noon on Mgnday, August 23, the Mayor of Perth 
ve a civic on to the Association.in the 
To%n Hall. In the afternoon Mr. G. A. Julius, 
chairman of ¢he reconstituted Council for Scientific 
and Industral Research, addressed the Association 
on the ene ‘and aims of that body, and 
explained the impertant influence its activities must 
haye on the future development ef pure and apphegl 
ce in Australa. In the wade ths incoming 
president, Prof. Edward H. Rênnie, delivered his 
inaugwral address in the Perth Town Hall on “Phe 
oitation, Past, Breagnt, and Future, of 
Australian Plants.” The retiring president, Lieut.- 
General Sir John Monash, presided,-and at the close of 
the address a cordial vote of thanks was p by 
the Governor of Westerm Austraha (Sir W R. 
Campion) and seconded the Mayor of Perth. On 
Thursday, August 26, the University of Western 
Australia gave a Barden®party gn its new grogmds at 
Crawley.. Thre meetings of the General Council 
were held dunng the waek, the most important 
business done being to adopt a new constitution for 
ce the Subsection of 
to be 4 full on_ to be designated 
‘“Section O.” Sectional business extended from 
Tuesday, Pet Nr as Friday, Augêst 27, inclusive, 


Taeetings be in the daytime in the Perth 
Modern School and in the in the tem 
buildings of the Univergity. At the end of the week 


most ot the evisitors left to take part in various long- 
distance excursions. ` oo 
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_the heavier elements b 


An innovation tried in some of the sections at the 
Perth meeting wag to hold evening sessions for 
and .discugsions on topics of more general in i 
including in a few cases the sectional presidential 
address. This was to enable loca} business and pro- 
fessional men to take part whg'could not have attended 
in the daytime, thus extending the opportunities of 
the general public to share in the activities of the 
Association. The innovation was fully justified by 
results, and will probably be taken as a precedent at 
future meetings. 

In his inaugural ential address, Prof. Rennie, 
after an appreciative reference to the late J. H. 
Maiden, f®¥r many years eral of the 
Association, and Mr. F. G. Smith, well known for his 
work on the eucalyptus oils, gave a brief summary of 
recent work on the structure of the atom, the dis- 

of new elements, the possibility of atomic 
ormation, and the ificance of the penetrat- 

ing radiation discovered by ikan. ‘The main of 
the address dealt, however, as 1ts title implies, with the 
constituents and economic possibilities of Australian 
plant products, much of ıt describing Prof. Rennie’s 
own work of the past forty years. e chief plant 
constituents and products considered were essential 
oils (eucalyptus, sandalwood, boronia, etc.), gums and 
resins, coloring matters,.and the poisons which cause 
so much loss to stock owners and farmers. Prof. 
Rennie strongly urged the need in all the Australian 
States for active reafforestation to maintain a supply 
of raw materials, and for research on new products and 
on methods of utilising the present great waste from 

At the conclusion of his , the president 

resented the Mueller medal of the Association to 
Prof. F. Wood Jones, for distinguished work in 
anthropology. 

In Becton A (Astronomy, Mathematics, and Physics) 
Prof. Kerr Grant gave the premdential address on 
“ Atomic Transmutation.”’ e showed that the 
developments ip physics during the past twenty-five 
years are based chiefly on the of relativity, the 

ugntaum theory and the theory of the nucleus atom. 

e various attempts that have been made to orng 
about transmutation were reviewed and disc i 
and the conclusion was drawn that transmutation of. 
astificial means, although not 
improbable has not adequately been proved. 

his presidential address to Section B (Chemistry) 
on “ Some sie Sgt of the Problem of Molecular 
Structtire,’”’ Prof. James Kenner reviewed the chemical 
and physical data at present available for develop- 
ing a rational theory of molecular structure. Such a 
theory must account for the intricate structure of car- 
bon compounds as well as for absorption, catalysis, 
and molecular association, the last being specially 
im t since ‘substances like the protefms and . 
tubbef have been shown to be associations of relatively 
simple molecules. Prof. Kenner believes that a firm 
basis for such a theory and th® means: to develop it 
are already at hand. This address followed that in 
Section A, the two addresses in fact being the first 
items in a-~jomt discussion of the two Sections on 
“ The Atom and Valency.” ; 

In Subsection By (Pharmacy) Mr. A. T. S, Sissons 
gave the presidentiak a on ‘‘ The Indebtedness 
of Pharmacy to Organic emistry,”’ ee 
the achievements of organic.chemistry ın purifying an 
standardising naturally occurring drugs, and in synthe- 
sising these together with many others not found in 
Nature. 
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In Section C Ieo oE and Mineralogy) Sir Douglas 
Mawson, presidemt of the Section, gave an address on 
“The Igneous Rocks of South Austraha—ea Brief 
Survey of Present Knowledge Relating Thereto.” 
Igneous activity in South Australia appears to have 
been restricted to four periods : the older pre-Cambrian, 
as seen at Port Lincoln and Carrow; muddle pre- 
Cambnan, shown ty ungrushed granites in the ig 
Peninsula ; late pre-Cambrian, as in parts of the Mt. 
ae! Ranges ; and Tertiary, as in the effumons in the 
Mt. Gambier distnct and on Kangaroo Island. 

Prof. Launcelot Harrison, president of Sectione D 
Zoology) gave an address on “‘ The Composition and 
Soak of the Australian Fauna, with special refer- 
ence to the Wegener Hypothesis” The Australian 
fauna seems to have had three main oygins: an 
Autochthonthn, established ın the south-west ın very 
early times; a Euriotian, probably denved by way of 
the Antarctic continent ın Mesozoic or Miocene times ; 
and a more recent Papuan element. The address served 
also to open a joint discussion between Sections A, C, 
D, E, and M on “ Biological, Geological, and Physical 
Evidences regarding the Relationship of A 1a to 
other Lands, with special reference to the Continental 
Drift Theory.” 

In Section E (Geography and History), Prof. 
Ernest Scott took as the title of his presidential 
address ‘‘ The Discoveries of the Western Australian 
Coast, with especial reference to Dampier and D’Entre- 
casteaux,” in which he gave the results of an examina- 
tion of documents bearing on the history of the ull- 
fated D’Entrecasteaux Expedition in the Archives 
Nationales ın Paris. 

The presidential address in Section F (Ethnology 
and Anthropology), by Prof. F. Wood Jones, contained 
caustic comment onthe treatment meted out to the 
Australian aborigin@s ın the past, and urged that the 
only way ın which the race can be saved from ex- 
tinction 18 establishing native reserves, where the 
natives can live their own lives under natural condi- 
tions and be protected from pauperisaton. 

In Section G (Social and Statistical Science) the 
president, Major L. F. Giblin, took as the title of his 
address ‘‘ Federation and Finance—em Examination 
of the Financial Relations of States to a Federal 
Commonwealth.” In this he showed that the present 
financial arrangements between the Commonwealth 
and the States, including taxa@ion, are almost exclu- 
sively on a per capita basis, which is inequitable, as 
aa and population do fot run parallel. 


Sir Charles Rosenthal, dent: of Gechon H 
eenng and Archi ), was unable to attend, 
but fo ed his address on “ Nation Building,” 


which was read to the Section. The ad dealt 
with the dependence of the progress of civilsation 
on engin and architecture, and amongst other 
things urged the necessity on strategic and economic 
grounds for a uniform gauge fomthe Australian railways. 

In Sgction I (Sanitary Science and Hygiene) ‘the 
oe Dr. F. S. Hone, gave an address'on ‘‘ Noti- 

cation and its Relation to the Prevention of Diftease,”’ 
in which he showed the great need for co-ordination 


Danish Observations 


"THE observations of the planet Jupiter made at 
the Urania Observatory, Copeqhagen during 
the penod 1919-24 are summarsed ın the degen 


before us. By far the greater part of the report, 
e 

1 La surface de la planète ter Par C. Luplau Jansen. 

Danske Videosk. Deceit. a oe Gate Ae 


. Kg , na 
Række, XI., 1) Pp. 88+@ plates, (København: Andr, Fred. Høst 
and Son, 1996.) 10k. 
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and reform of the methods of ndtification ın use in the 
Australian States. To make notfication effective for 


controlling disease, the number of permanent medical À, 


officers of health will have to be increaged. 

In Section J (Mental Science and Educaton) Mr, P. 
Board spoke on “ Economic amad Social Values in 
Education.”’ Education creates the soul of the nation, 
F as the sum of the effects of all the teachers 
on the pupils. An extension of the schoob aĝe 


1s desirable, but will probably require some form of e 


family endowment. Š 

Mr. C E. Lane Poole, president of Section K (Agn 
culture and Forestry), who was unable to attend, 
forwarded an address on “ Forestry and Land Settle- 
ment.” Forestry 18 Poo on a long rotation, 

orests into poor grazing land, 
as so often hap in Australia, 1s economically 
unsound; also the wholesale destruction of forests 
affects the climate adversely. 

Prof. J. Douglas Stewart addressed Section L 
Veterinary science) on “‘ The Relationship of Veterinary 
Science to the ity of the State.” Heavy 
losses of stock are caused annually*by fic and 
other diseases These can be comba succeastully 
only by preventing infestation, but this requires a 
knowledge of the life history of the tes, which 
in many cases we do not possess uch research 1s 
needed, but the vetermary services of the Common- 
wealth are sadly undermanned. s 

In Section M (Botany) Prof A J. Ewart gave his 
address on “ Past, Present, and Future Development 
of Botanical Science,’’ dealing wtth the lolling of 
weeds by poison, which at present is done’on purely 
haphazard and empirical lines, the need for botanical 
research ın Western Australia, and modem views on 
the ascent of sap in trees. P 

In the new Section N (Physiology and Experiméntal 
Biology) Prof W. A. Osborne gaye the presidential 
address on ‘‘ The Study of the Reflex.” e response 
to changes ın environment ıs one of the most obvious 
manifestations of life, and the higher the organism the 
wider the ante of environmental changes to which ıt 
is sensitive. man the highest form of reflex action 


is found in the emotigns. Prof. Ogborne suggested ° 


that many body changes that seem without purpose 
in the individual become clear when the individual ig, 
regarded as a member of a society, a% they express 
the interaction between him and his fellows. 

Most of the sections had very full pro e8, 
Intersectonal discussions were a prominent feature of 
the meeting, the fellowing discussions being see fon 
addition to*those*already mentioned : “‘ Catalysis od 

e Action” “and ‘‘ Hydrogen-ion Concentra- 
hope’ (Sections B and N), “ Teach of Hygaene ın 


Schools ” (I and J). “ @oil Classification and Survey ” . 


, C, K, and M), “ Adult Education and the Workers’ 

ucational Association ” (E, G, and J), “ Poison 
Plants” (B, K, L, and , ‘Water Supplies® 
Domestic, icultural, ande Pastoral ” (B, C, H, I, K, 
L, and Dk “ Treatment of Low-grade Ores ” 
H), “ Biological Control of Pests ” (D, K, L, and Mf, 
and “ Jımber Preseryation * (B, Ħ, K, and M). 


of the Planet Jupiter.! 


o 
however, deals with te observations secured qunng 
the very remarkable appanton_ df I919g—-z20—an 
apparition whieh saw the revival of the well-known 
hollow ın which the Red Spot normally Les, thg south 
tropical disturbance, and the south component of the 
south equatorial belt—all of which had disappeared 
in the earher part of 1919. In the succeeding appan- 
tions, bad meteorological conditions, and ETE the 

e 
e 
o ? kad 
d 
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low position of thé planet in the sky, rendered 
systematic work impossible. We acco 


ingly limit 
, our reference to the discussion of the 1919-20 i sles 


e, pamtus as as 


e On P. 


tions. a 
Ihe work done may be divided into three parts: 
(1) Micrometricak measures for determining the 

co-ordinates of individual spots. 

e (2 metrical measures for determining the 

latit&des of the belts. 

(3) Descriptive notes and drawings of the surface 

eatures. 

M. Luplau Janssen is a firm believer in determining 
the longitudes as well as the latitudes of Jovian markings 
with the micrometer, but some eye-estimated transits 
across the central meridian were also recorded. Many 
of the older observers of the planet will recollect the 
discussions which took place several years ago as to the 
relative merits of the methods of deriving longi- 
tudes. A comparison of M. Luplau Janssen’s micro- 
metric results with central meridian transits by other 
observers shows the accuracy attained to be of much 
the same order, but it seems to the reviewer that in a 

iven time a coftsiderably larger number of spots can 

Be observed by the transit method, which is a matter 

of t importance. On the other hand, valuable 

Ba pe of course, often be obtained with the micro- 

meter of an object which has already been observed by 

+he transit method, or for some other reason cannot be 
observed at its*central e. Micrometer measures 
also have the advantage of furnishing values for the 
equatorial as well as the polar diameter of the planet, 


and from his sefies of observations in 1919-20, M. 
Luplau Janssen deduces the figures 377-72 and 35°" 54 
tively at mean distance, which gives for the 


oblateness of the disc the value rs. The figures for 
the equatonal and polar diameters at present adopted 
in fhe physical ephemerides are 377-87 and 35°:35. 
In the discussiqn of the observations of individual 
spots, the conclusions drawn suffer from the, relatiysly 
ing, small number of longitude determinations. 
In fact, the identifications in some cases seem to 
the reviewer to be entirely erroneous. A stnking 
example ıs found ın the case of some remarkable 
%pots observed. in the south tropical zone (the zone 
between. M. Luplau Janssen’s ds IV. and V.). 
of his report five observations are taken 
together as seferring to one and the same object, but 
if we accept the conclusions arrived at in the twenty- 
second report of the Jupiter Sector» of the British 
e 


TPE attention of those who are interested ip the 
problem of secrefion 1% d to a series of 
three papers by Dr. Robert H. Bowen, of Columbia 
University, New York, which have ap in the 
turent volume of the Quarisrly Journal of Micro- 
scoprcal Science (vol. 70, parts 1, 2, and 3), and especi- 
ally to the very capable critique of the topography, 

Structure, and function of the Golgi apparatus in 
landular tissue Which ke has given in a fo paper 

(pares: bet 1926). Belie that the older theones 

of on had broken dgwn and that the field was 

clear for the thorough examination of the Golgi ap- 
thetic intermediary in the process of 
secrption, he has concentrat@éd his attention on this 
subject and Ħaş made only bnef references to the 
secretory possibilities of other rasa ape pe of the cell. 

Dre Bowen concludes that the Golgi apparatus 13 
present from the beginning in all kinds of secretory 
cells, and, when large pum of secretory granules 
are being produced, becomes greatly h hied, 
establishing a volume in rough relation to that of the 
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Astronomical Association recently published, which 
are based on a very much number of obser- 
vations, we find that they actually belong to four 
separate objects, and that what is, perhaps, the most ın- 
teresting fact revealed during the apparition—namely, 
the abnormal dnft in opposite directions of two pairs 
of ooe been entirely missed. Simuarly, when 
all the available matenal is considered ıt appears that 
mistakes in the adopted identifications are account- 
able for some of the large lanties of motion 
attributed to certain other spots by M. Luplau Janssen. 

«Å valuable part of the report is A contains 
a summ of the micrometrical measures of the 
latitudes of the belts and a comparison with results 
obtained by other observers in previous years. As 
has been often remarked, the latitudes of the belts 
show confiderable variations, and especially has this 
been the posi seit imc P E e north of 
the north equatorial belt (M. Luplau Janssen’s d 
III.). M. Luplau Janssen considers that there 1s evi- 
dence in the measures of some of the belts of changes of 
a periodic nature which are related to the position of 
the planet in its orbit. It may be queshoned whether 
the available evidence is sufficiently strong to warrant 
such a conclusion, but the matter 1s certainly worth 
careful investigation, and there can be no doubt that 
measures of the positions of the belts (as emphasised 
several years by the late Prof. G. W. Hough) 
should be ed as an important part of the work 
on Jupiter. M. Luplau Janssen lays emphasis on the 
stability in position of the south equatorial belt (his 
band IV.); yet it is worth noting that it is this belt 
which in 1919 and again in the present year has faded 
to such an extent as to become invisible save for its 
north component. Overlying vapours may perbeps 
be accountable for the effect observed, but on the 
other hand, ın 1920 the revival attended by dis- 
turbances which seemed to indicate some deep-seated 
cause in the planet's interior. a 

At the end of the report are seven plates containin 
41 drawings, 37 of which belong to the appanton o 
1919—20. These drawings illustrate the remarkably 
rapid and amazingly complicated changes which were 
associated with the great revival of the south equa- 
torial belt and the south tropical disturbance during 
that apparition. 

Taken as a whole, the report contains a masa of 
valuable data which will be very welcome to all 
students of the planet. 


of Secretion. 


secretory products, the other elements of the cell 
diminishing more and more. The topography and 
behaviour of the Golgi a tus are erent in 
different kinds of glands, but can be divided roughl 

into three general characteristic of cells whi 

produce serous, mucous, and lipoidal secretions The 
secretory granules make their first ap ce only 
withm the area delimited by the Golgi apparatus. 
In a few cases there are indications that the secretory 
granules arise in close connexion with the Golgi 
material, and in fact that there is a constant and 
intimate topographical associahon between them. 
Dr. Bowen concludes that the secretory granules are 
differentiated by the Golgi material, but that no 
direct transformatjon of one into the other occurs, 
such as has Been claimed by some authors who have 
advocated the mitochondrial origin of secretions. Dr. 
Bowen su that the Golgi material is structur- 
ally homologous throughoftt the range of animal cells, 
and that the so-called idiosonnc substance sometimes 
associated with ıt is to be lodked upon as one phase 
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of a duplex system in which the relative development 
of lipoidal and jdiosomic substances may undergo 
considerable variation. 

Having established a probability in favour of the 
essential homology between secretgry granules and 
the acrosome of the animal sperm, Dr. Bowen suggests 
that the relationship between the Golgi apparatus and 


the secretory is homologous to t existin g 
between the Čolgi appafatus and the -acrosome, an 
that our more complete understanding of the latter 
phenomenon can be used as a basıs for interpretin 
the much more obscure EE in the gland 

He adds that tbe establi ent of the views developed 
in his paper must depend finally upon further critical 
evidence from favourable material bearing T the 
exact relation which exists between the individual 
secretory granule and the Golgi complex. ®* 

Dr. Bowen holds that no logical evidence of the 
origin of secretory products trom the nucleus receives 
any sce at the present time. The nucleus can 
be considered as the source of secretions only in the 
indirect sense that it may possibly exercise some con- 
trol over the rps as a whole, or may collaborate with 
other parts of the cell-system in prepanng materials for 


the synthetic operations of the Golgi apparatus. 


Forestry in Illinois 


JT is common knowledge that the drain upon the 
world’s resources of coniferous timber is v 

heavy, and that in some countries the outlook is 
regarded with in ing disquietude. In the “ Third 
oe on a Forest Survey of Llinois,” by C. J. 
Telford, the position of the State is explained with 
great clarity, and the parallel to the state of affairs 
i in Great Britain is depicted. The present 
forests of the United,States contain an estimated total 
of 481,800 mullion cubic feet of standing timber, the 
annual cut 1@25,000 million cubic feet and the annual 
growth 6039 million cubic feet. “ The virgin forests,” 
the report says, “ will us another 25 years, 
after which we shall probably be wholly dependent 
upon growth from cut-over lands. By utilising the 
entire 470 mullion acres of forest lands at prevailing 
Tates of growth these cut-over lands can supply us 
with an estimated annual yield of 14,000 ion 
cubic feet—a little more than half our present require- 
ments. The conviction that sgtisfactory substitutes 
for wood will be found is irie when the enormous 
amount of wood required i% appreciated. This drain 
of 25,000 million cubic feet of standing timper a year 
means that for every hundned pounds of coal, iron, 
cement, petroleum and cop consumed the forests 
supply 67 pounds of wood, and the oP lands supply 
44 pou of all forms of crops, including cereals, 
, Clover, hay, forage, cotton, potatoes, sugar, 
fruit, and nuts. It is obvious that a satisfactory 
substitution for a commodi fn weight 
two-thirds of virtually all l pee pee 
one and®a half times all crops raised in the United 
States, is impossible. A timber famine will be more 
disastrous to Ilinois than to any other State. Its 
manufacturing establishments employ 11-6 cent. 
more hands than agriculture, transportation, and 


Bird 


[X the Transactions of the Royal Society of South 

Austraita, vol. i., 1926, an in g contri- 
bution is made by Prof. F. Wood Jones on the 
flight of sea-birds. It has long been observed that 
many sea-birds spend protracted periods, sometimes 
soaring, sometimes gliding, and at any rate to the 
novice, apparently without a visible tremor of the 
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When a cell ıs divided into amucleated and a non- 
nucleated portion, the latter is able to carry on syn- 
thetic activities for a brief period only; meanwhile 
the nucleated part regenerates and appears none the ° 
worse for the operation. Hence it was concluded that 
the nucleus is the centre of synthetic operations, and 
particularly of the formation of those intracellular 
rare ha upon which living activity is now supposed 
to depend. Butitis at least equally possible that the 
nucleated piece alone continues capable of construc- 
tive metabolism because it possesses the complete 
cell-system, while in the non-nucledted piece the 

m is disrupted. Dr. Bowen remarks t if the 
apparatus could be eliminated, the cell would 


‘dou tless be cart ‘affected. While secretion is an 


activity in which the cell m as a whole is prob- 
ably involved, and over which the nucleus exercises 
some P OE AE E the actual synthetic 
centre for the erentiation of secretory granules 
is the Golgi apparatus. That this source of the 
visible secretory granules ‘‘is likewise the source 
of the invisible, intra-cellular enzymes . . . cannot 


at present be doubted, but our scamty knowledge of 
these things makes any hypothesis whatever almost 
pure speculation.” 


and Great Britain. 


mining combined, and thirty per cent. of all n8 
employed in manufacture are in industries dependent 
upon wood. In the single item of lumber, Ilinois con- 
sumes one-thirtieth the total lumbescut of the world.” 

The process of forest destruction is far actvanced in 
Illno. Virgin timber has practically disappeared, 
and the present drain on the cut-over forests and 
second growth stands, unchecked, will, it is held, 
result in an early disappearance of all f im the 
State. There was an increase iq unforested waste 
land of 25b,000 acres in the ten from IgIo to 
1gzo, and Ilinois now has a total of 1,577,663 acres 
in this class. The 3,021,650 acres now forested are 
on lands unsuited to ordinary farming, and 1f cleared 
will generally revert to waste land. The state of 
affairs thus briefly delineated is sufficiently alarming 
from the industrial outlook alone and renders the 
more interesting the following comparison*with the, 
position of Great Britain. - 

“ There is a striking parallel between Ulnois and 
Great Britain jn the total wood consumption and in 
the total area forested. Each annually consumes 
a areata sqme quantity of wood—560,720,000 
cubic feet for Dois and 600,000,000 cubic feet €or 
Great Britain ; eachehas about the same area forested 
—3,921,650 for Lilnois and about 3,000,000 for 
Great Britain. But Ggeat Byitnin, despite a popula- 
tion of 437 5 $ the square mile as compared with 
115-7 in ois, and the consequent pressure for 
land, has deliberately undertaken to replant 1,779,008 
acres, and this planting is being done at the rate of 
20,000 acres a : 
200 acres of publicly owned forests, her farm woode 
lands decreasing at the mte of 500 acres a year, 
and thé unimproved*and waste lanti on farms is 
increasing at the rate of 25,000 acres a year” 


Flight. ® ° > 


T Their flight appearg to be mêrely an ability 
to slide ahead with no other power than their own 
weight and a presumably instantaneous ability to 
just their planes and alter their cant and poise 
apparently largely by mov ts of the head. 
a result of close stud d observation extend- 
ing over Many years, Hann maintains that in the 
e 
® 


Ilinois has never plantell . 


s 


* an upward 


` 


- 


, of the equator, # lessening 
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wake of a ship the airemust possess a physical property 
which he terms ‘soarability’ by means of as sea- 
birds are enabled to from the air in that region 
omentum. Presumably this must mean 

t the air passing over the ship is set into a state 
ed dying of such a general direction of 
rotation and of such a distribution of intensity verti- 
cally that the bird experiences a lift it would not 


Otherwise acquire. 
Prof. W ones, on the other hand, regards the 
ing and gli of c birds as due rather to a 
° morphological adaptation of the bird as an adjusted 


ed in this way, he maintains, the roned north 
south distribution of the different morphological 
‘types of sea-birds and the failure of the albatross, 
for example, to follow ships Into the tropics, well 
oo ht l apd pir eral a igated 
from the point of view of bi 
to the environment to which it appears to be adapted. 
In the case of the albatross, there ap to a 
perfect of aerial conditions well to the south 
mastery farther. north, and 
a positive disability, laboured flapping flight, as the 
journey is made towards the equator. The same 
facts iy ead hold with regard to the -northern 
a Near tives. 

f. Wood Jones pointsout, moreover, that the zonal 
distribution o be asa from the equator northwards is 
very similar to the distribution southwards from the 
equator, with a simjlar increasing ratio of weight to 
wing area, culmineting at both poles with the southern 
_-penguins‘at one end and their extraordinary parallels, 
the northern auks, at the other. The clue to this 
gn E E ran Grd ns heric 

ensity from the equator in both directions, so that a 
bird adapted for flight in the denser atmosphere finds 
difficulty in maintaining its gliding and soaring in the 
rarer atmospheres of the roe By indicating this 
new line of approach, Prof. Jones undoubtellty 
has given a new impetus to the study of bird flight. 


pae than to any chance condition of “ soarable ” air. 
an 





* University and Educational Intelligence. 
BruutkiaHaM.—Mr. H. Munro Fox, fellow of Qon- 


ville and Gaigs College, Cambridge, has been appointed 
to the Mason chair of zoology to succeed the late 
Prof. F. W. Gamble. Mr. C. Q. 0. Ckesters has 


aoe assistamt lecturer in botany. = 
© 


Gêvernors that the title of emeritus professor 
conferred on Thomas Turner, formerly professor of 


metallurgy. | Pi x 


EDINBURGH. —ÀAt tRe grêduaātion  œæremony on 


` December 17, the degree of D.Sc. was conferred on 


@aini Prashad, intendent of the- Zoological 
Survey of India, the Indian Museum, Calcutta, for 
bis thesis on (1) ‘‘ Reocefit and Fossil Viviparidm: 4 


n Shell and Mantle of the 


° Study in Distribution, Evolution, and Palæogeo- 


ids” > of Ph.D. on R. K. 8. 
Mite for his thesia on “Some fp Octyl Haters of 
Substituted Acetic Acid’*; and the degree of M.D. 
on Eric H. Ponder, with gold medal, for his thesis 


* © on™ Studies in Hamatologye’ 
> 


APPLICATIONS are invited by Yale University for 
two «beresa Seeasel Research Fellowships for the 
motion of se: aa research in biological studies. 
value of e 18@1500 eee oo will 

“be given te candidates who have already obtained 
their doctorate, and have ppaaierares | by their 
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structure co ted: 


on 
of a high order. 
Haven during the oollege f 


a re accompanied by ee ta of scientific 
pubHcations, | of ion, and a state- 
ment of the icular problem which the candidate 
expects to investi should be made to the Dean 
of the Graduate ool, New Haven, Conn., before 
March 1, 1927. R 
In the course of the year Ini 
by the Institution of ical 


engin 

supplied from 85 coll and schools in Great Britam 
in of 1000 candidates for the ordinary certificate 
and 384 for the higher certificate. The average age 
of the former candidates was about 19-5 years, and 
of ae about 21-5 No leas than 801 of 
the 1 candidates for ordinary certificate were 
between the ages of 18 and 21 years. ifying the 
candidates m of occupation, It was found that 
oppaan df classes constitute 71:8 per cent. of 

candidates for the ordinary certificate, and 32-4 
per cent. of those for the certificate, and that 
the combined proportions of trade rentices and 
mechanics following these courses are 42-4 per cent. 
for the'o certificate and 37-7 per cent. for 
the higher ticate. The proportions of successful 
candidates were 52-5 per cent. for the ordinary 
certifloate and 67 per cent. for the higher certificate. 


Tae East Anglian Institute of iculture, Chelms- 
ford, announces m its Calendar for 1926—27 that altera- 
tions during 1925-26 have enabfgd it to offer facilities 
for instruction of & more advanced character than 
that obtainable at any «similar mstityte in Great. 
Britain. The research work at present in progress 
includes deterioration diseases of potatoes, seeds 
mixtures, autumn versus spring sowings, composition 
of butter-fat in goat's milk, winter spraying, colonisa- ` 
tion of salt marshes, bunt in wheat, wheat bulb fly, 
and Heesian fly. 5 eee eccnomics courses 
inglude one on the history of British pee 
Special courses on the agriculture of New of, 
Australia, and of a and South Africa, are pro- 
vided. A list of intments held by past students 
does not mdicate t amy of them have as yet 
abroad. [he Aaa yeo College of ean 
culture has a’ very. di t record in this respect, a 
very large proportion of the posts held by ita former 
studénta in other countries. The ar of 
this College for 1926-27 announces, among other 
courses,.& ‘ Planter’s Certificate Course ” -specially 
provided to meet the requirements of students in- 
tending to enter on sagrvice upon tea, coffee, rubber, 
sagar, and other plantations in tropical and sub- 
tropical countries. It extends over two eomplete 
winter sessions and one intervening summer session. 
No preliminary quali g mg examination is ibed. 
Nine studente obtained the of B.Sc. in agri- 
culture during the pest session. ‘The courses in forestry 
formerly provided by the College have been trans- 
ferred to Univermty of Aberdeen. The Edinb 
and East of Scotland i 


East lan Institute, offers a course on the histo 
of British agriculture based on Lord Ernie's “ Engliah 
Farming, Past and Present.” ° ; 


~~ 
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Calendar of. Discovery and Invention. 


January 1, 1801.—After the enunciation of Bode’s 
law and the disco of Uranus, it was thought 
there must be an undiscovered plæhet the path of 
which lay between the orbits of Mars and Jupiter. A 
group of astronomers, therefore, to make 4 

tic search, and on January 1, 1801, Giuseppe 

i, at Palermo, saw Ceres, the first of the mmor 

planeta or asteroids. By 1845 four others had been 

discovered, but sincè the application of Piogto a 
to astronomy rhany hundreds have been identi 

Ceres, however, is the largest, being 485 miles in 


diameter. 
January I, 1855.—Among the. methods used for 
determining the density of the earth is that intro- 


duced by Airy, who, in 1826 and 1828, with Whewell 
and Shee made pendulum experiments at 
Dolooath , Cornwall. Later, he ted these 
experiments at Harton Colliery, South ialds, at & 
depth of 1260 feet, and gave an account of these in 
a lecture at South Shialdy on January 1, 1855. The 
result he obtained gave 6-56 as the mean density— 
a value, however, considerably too high. 

January 2, 1818.—The foundation of the Institu- 


tion of Civil Engineers was due to six ineers, of 
whom the best known were Wiliam udalay, 
Joshua Field, and Henry Robinson Palmer. The 


first formal meeting was held at the Kendal Coffee 
House, Fleet Street, on January 2, 1818. On January 
28, 1820, it was proposed to ask Thomas Telford to be- 
come president. He was formally installed on March 21 
of that year, and held the presidency until his death 
in 1834. The first home of the Institution was at 
15 Bucki Street, Adelphi, and the first volume 
of Proceedings was issued in 1836. 

January 3, 17532% While analysis was 
due to N n, it was the young divmity student 
Thomas Melvill who first used a priem for the examina- 
tion of various flames; in ucing sal - ammoniac, 
potash, alum, eto., into burning spirite. He gave an 
account of his experiments to ihe Medical Society 
of Edinburgh on January 3, 1752, while another 
pee ee eT Society in 1758 

y eee (See NATURE, ovember 5, 1914, 
vol. 94, p. 268.) 

January 4, 1896.—On 
account of his disco 


this day Röntgen gave an 
of rays to the Physical 
i aie E 


in the Stirungabertchte der phy sik. -medic. 
A translation of this paper waa, given 
in Narurs of January 28, 1896, together with an 


article and an X-ray photograph contributed by Mr. 
A. A. Campbell Swinton. 
1610.—No accidental discovery has 
i resulfa than the disco 
ar ane panoe ee. From the report of 
what Lippersbey had done, eo made telgscopes 
magnifying three, eight, and thirty times, on 
January 7, 1610, one o’clock in the morning, 
observed for the time three of the satellites of 
Jupiter. and thus ushered in the era which has seen 
go vast an extension of our knowledge of the sky. 
January 7, 1785.—The first to make & balloon 
ascent solely for scientific purposes, Dr. John Jeffries, 
on January 7, 1785, with thb famous seronsut 
Blanchard, crossed the English Channel from Dover 
to Calais, where a marble column was erected to 
commemorate the feat. On an ascent from London 
in 1784, Jeffries carried with him meteorological . 
instruments and obtained samples of air at various 
heights for Cavendish. . E. ©. 8. 
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Societies and Academies. 
LonDow. 


British Mycological Society, November 20—W. J. . 


Dowson: An unusual species of Botrytis atteckang 
Narcissus. The is the cause of ‘ fire,’ marking 
the leaves with one or more yellow patches. 


spores of the are very large, and germinatp 
aea a nny go dhirtoan germ tubes after up +8 one 


hour in water or m dilute glycerine.—Miss A. Lorrain ® 


Smith: A new family of lichense The lichen, 
Oryptothecia subnidulans was described by the late 
Dr. Stirton, and has led to much difficulty in assigning 
it to a systematic position. Stirton’s herbarium has 
revealed three additional ies of the genus and two 
closely allied ones for whi a new genus is pro : 
the two genera form a family characterised y the 
apparently double-walled ascus containing septate 
or muriform spores and embedded in a lax peridrum 


of interwoven hyphæ. Affinity with the fun 
Myriangiales aaa raoa is suggested; the 


nearest lichen allies a Sa to be ooarpaces and 
ke cas y. bishire : Isidia and soralia 
of lichens. Isidia in Pelagera develop 


endogenously from eaters hyphæ which make their 
way to the surface, breaking through the cortex or 

ing use of a crack. The mature isidia are very 
highly developed assimilators. ‘There is a primary 
cortex on the upper surface with walls of wavy outline. 
The secondary cortex is similar to the cortex of the 
thallus. The gonidia are fairly closely packed 
towards the upper cortex with a very loosp arrange: 
ment just inside the lower cortex. is cortex is of 
one layer of cella, with sinuate walls and interrupted. 
here and there by pores. Soredia also have an 
endogenous origin. kK few gonidia are gradually 
surrounded by the fungus and the differentidting 
soredium is raised to the surface ef the sorial tissue, 
frem which it becomes detached as a reproductive 
organ.—W. R. I. Cook: The genus Ligniera. Cross 
inoculations have shown that several species which 
have been described are merely host varieties. In- 
fection takes place by zoospores entering root hairs. 


Spores serve as a resting stage and for propagatich ` 


within the plant. Reduction division ocoyra at the 


formation both of spores and zoospores. Conjugatiom e 


has not been seen.—W. A. Roach: Onsthe nature of 
disease resistance in planta, with ial reference to 
the wart disdase of potatoes. art disease is an 
example of physiological resistahoe. Evidence at 
t That immune and susceptible variefies 
orm two inct and not end members of 4 
continuous series. e reaction towards wart disease 
is uflaffected by grafting on either a foliage system, & 
root system, or of ator 
to the disease. Immunity from, or susceptibility to, 
wart disease is therefore probably innate to the 
and must be sought in compounds which cannot 


cross a graft fusion layer ufichanged, and so probably | 


cannot leave a oell. These compounds may 
proteins. . 


m e g 

Geological Society, December 1.—Howel 
The geol of the Snowdon massif (North Wales). 
The ea A E is limited on the north-east by the 
Pass of Llanberis, on 
Gwynant, on the south-west by the Colwyn, and 
Gwyrfai Valleys to near the village of Salem, and on 
the north-west? by the ee eae line of junction 
between the Cambrian and the Ordovician st The 
general stratigraphical succeasion is made out. The 
exact relationship between he Ordovician and the 
Cambrian systems on the northern flank of Snowdon 
is uncertain. Ramsay's threefold division of the 


be 
© 


fhe south-east by the Vale of, « 


plete plant of opposite reaction . . 


e 5 Bpo 
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Snowdon Voleanio fuite remains the most useful 


basis for its study. The Upper and Lower Rhyolitio 
peries were derived from a potash-rich The 


* approximates of the Snowdon Volcanic suite is 
aered to v es Middle Llandeihan (zone of 


Olimacograptus peligfer) and Middle Caradocian (zone 
of Dtcoranograptus chingans). Many d melned 
sheeta. and bosses of quartz-porphyry, micro- 

byre, and intrusive rhyolite occur on Snowdon, 


dranep 
e the largest intrusion cers Hees of Crib Goch, formerly 
o 


considered ta, be an ar of the U Rhyolitic 
*Beriea. Both mimeralogically and shersicalie the 
acid intrusive rocks resemble the Snowdon rhyolite. 
Pre-cleavage sills of augite-dolerite and spilitic dolerite 
occur at several horizons, and present various biotite- 
and co -Tich modifications. The major folding is 
of n -east-and-south-west strike, and occurred 
almost wholly after the iod of basic intrusions. 
Its dominant ion 18 the so-called ‘Snowdon 
syncline,’ the north-western limb of which hes in a 
recumbent position in the area immediately south of 
Rhyd-ddu. The major folding was succeeded first by 
a cleavage of ilar strike, and afterwards by a 
minor folding and ing due to preasures directed 
south-eastwardas, the thrusting Paine most pronounced 
sa Nas recumbent limb of the ‘ Snowdon syneline.’ 
y, the area was broken into blocks by faults, 
most of which belong to the same family of movements 
as those just ehumerated, although some may have 
moved again during the Tertiary era.—Albert Heard : 
On Lower Old Red ae lants showi 


Sandstone plant, elated doe breconensts, is recorded ; 
and leafless, with stomata and 

i @regarious, erect, dichotomously-branched, 
Imdrical stems gise froni dichotomously-branched 
iome with rhiroids; the stems are cirocinstaly 
coiled in the apical ions. The stele consists of a 
large strand of trachei 
reticulate thickening, surrounded by protoxylem and 
phloem ; the outer cortex of the serial stem consists 
la of thick-walled cells. Reniform 
S an special branche are interpreted 

i There is also a peċuliar organism 
resembling Pachytheca. P 


appen 


' Society of Public Analysts, December 1.— William 
Q. Savage: Reoeftt advances in the bacteriological 

mation of food and water. ‘Tye faug testa usei 
to differentiate the and low types of coliform 
organiams in water and their ue a8 indicators of 


milk, the value of examining Sentrifugalised deposits 
å o value o 
tuberale 


for the bacillus is considered, and new testa 
f isti i thogenic streptococci from those 
A faa origm shite jurious to man are described.— 

l. H. Lampitt, E. B. Hughes. and L. H. Trace: On the 

* presence and detection of furfural in vinegar. In the 
ion of malt vin or wine vinegar, furfural 

i8 produced by the acid “hydrolysis of the peAtosans 

containedgin vinegar. Added caramel in vinegar 

give the furfural tt originally contained as 
modified aniline acetate test has bean 


* dlevifed wherein the rose-colpured furfuraniline 18 


extrasted by an immiscible solvent, amyl alcohol. 
Thus dark-coloured vin may be tegted for furfural 
without distillation. The test 18 quantitative. 
E. R.-Doyey: The rapid determination of opium in 
stomach contents. A standard solution ıs made 
‘from ordi ared «pium which has itself been 
Annes to ee 10 per cent. of morphine and 
5 per cent. of meconic acid. A méasured quantity of 
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the stomach washings are treated $ucceasively with 
dilute h oric acid, mercuric’ chloride solution, 
and ferric chloride solution, and the resulting colour 
is matched with that given by the standard under the 
same conditions.” The mercuric chloride inhibits the 
formation of any coloration with thi ic acid in 
the opram.—C. H. Manley: A rgpid method for the 
sorti of butters and es. The method 
de upon the butyric acid eontent of butter fat. 
The filtered fat is saponzfied, the soap solution 
acidified with sulphuric acid, and the insoluble fatty 
under specified cbnditions. The 
exoees of sulphuric acid in the filtrate is neutralised 
(methyl as indicator) and the titration with 
standerd alkali continued to neutrality, with phenol 
phthalein as indicator. The difference between the 
result and that obtained in a blank test affards a 
measure of the soluble fatty acids. The neutral 
solution may be used for determining the Kirschner 
value. 


CaMBRIDGH. 
Philosophical Society, Novembet 22H. W. B. 


Skinner: On the polansation of lines emitted 
from a discharge tube in a etic fleld.—O. F. 
Sharman: The application of method of the 


magnetic spectrum to the study of secondary electronic 
emission. The relative merits of the method of 
retardmg potentials and of the etic spectrum for 
the investigation of the distebution of electronic 
emissions are discussed. o latter method was-used 
in the case of the secondary emission excited in metal 
surfaces by a beam of electrons with energies between 
100 v. and 1000 v. With a oopper ‘target, the 
distribution curve is very nearly independent of the 
energy of the pri beam. èe The results are in 
general agreement with those olteined by means of 

i potentials ; there ia, however, q i oy 
in the posrtion of the low energy peak as gi en by the 
two methods.—L. H. Thomas: The culation of 
atomic fields. The effective field V inside an atom 
18 assumed to be that due to the nuclear charge and to 
electrons distributed uniformly in the phase space of 
their motion m*the fleld at 2 for each A? of phase space 
corresponding to closed orbitae. Thus 





6844/2 , elm 

=V “,a t. 

vy e 3 AS 4 

The fields go calculated well with those that have 


been constructed to fit X-ray data.—L. Wertenstein : 
A contribution to the thegry of diffusion pumps. The 
mereury vapour stream in a diffusion pump carrying 
gas frogn the ‘ low preasure ’ side to the ‘ high preasure 
aide creates a presure gradient which eas the 
working of the pump. The preasure gradient is 
iven by a diffusion formula (Gaede, Herta) or directly 
a ad ical method (corresponding to the calcula- 
tion of diffusion coefficients by dynamical considera- 
tions : vin, Chapman). The agreement is 
excellept for hydrogen, a little worse for air. Hence 
the final ratio of preasures on ‘high’ and ‘low’ 
pressures aide of a diffusion pemp must be higher 
when the diffusion coefficient is amaller, t.6., that 
so far as fmal vacuum is concerned, the diffusion pump 
18 more efficient for heavier than for lighter 3 
This result seems at fist in contradiction with the 
fact that the diffusion pum pumps out quicker the 
lighter gases, but 1t,was found that, at the same 


tem ture, carbon dioxide was removed more 
perfectly than argon, and n than hydrogen.— 


P 
Haldane: A mathematical 
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theory of natural and artificial selection. Part iv.— 
G- O. Steward: @n the addition of the pee 
aberrations. In applying the characteristic ction. 

three steps singing! 
composite sfstem must 


method is now given of 


the method bana ee to the primary 


aberrations. fions are obtained between the 
aberration coefficients of the composite system and 
the corresponding coefficients of the components. 


LEEDS 


Philosophical and Literary Society, November 2.— 
P. K. Dutt: Anilopyrine and antipyrine (Preliminary 
Note). Anilopyrine alkohydroxi in the absence 
of water, decompose spontaneously into alkyl 
5-pyrasolones, and a secondary amine. Further, the 
character of the ta in position 2 and in the 
5-amino group profoundly influences the yields of the 


two products. The fallacy of Michaelis’s arguments 
in of his bridge formula for me is 
pon out; there is no ground for di ing the 
anil structure of anilopyni by S8tolz.— 


H. M. Dawson and C. R. Hoskins : 

and the velocity of chemical change. 
of the rate of reaction of acetone with iodme under 
the ceatalysing influence of isohydric solutions oon- 
taining equivalent. quantities of acetio acid and 
sodium acetate are in accord with the view that the 
ds with the sum of effects 
Iyl 
The 


sl ine arf hydroxyl ions .amounta to about 
80 per cent. in a’0:005 molar solution, whereas this 
proporaon is only about 0:2 per cent. in the cese of a 
mo solution.—H. M. Dawson and L. H. Angus: 
The nature of solutions of the strong acids from the 
standpoint of the salt effect: the nitric 
acid, sédium nitrate. The changes produced in the 
solubility of iodine in. water by the addition of sodium 
nitrate can be expressed by an exponential formula 
S=S,e-™. When nitre acid solutions (1-3 N and 
2-7 N) are substituted for water, there is no change 
in the nature of the salt &ffect. The observations 
support the view that nitric acid ia an almost com- 
ee A cas electrolyte.*R. Whytlaw Gray and 
l taker: A new method of ining the 
vapour pressures of aqueous solutions. This consists 
in suspending & droplet of solution from e fine silica 
spiral microbalance and measuring its weight when 
it has come into equilibrium with a solution of known 
vapour pressure placed m the balance case. Pre- 
liminary, measurements with dropleta of solutions “of 
sulphuric acid surrounded either with sucrose solutions 
or with partially dehydrated oxalic acid have fhown 
that the method is capable of giving accurate results. 
—B. A. Burrell: A herio ion in Leeds, 
1922-25.—E. Percival aad H. Whitehead : Biology 
of the mayfly Danica, Müll. Observations 
have been e on the conditions under which 
E. danica existe. The nympbs are largely confined 
to sandy deposits where the particles ist chiefly 
of the coarse and fine sand fractfbns. 
itively rheotactic, n i phototactic, and, 
tthe light, burrow i Thee responses, along 
with poor swimming powers, tend to limit the 
. distribution of the angmalsa to the sandy regions of 
streams. An attempt has been made to. relate 
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titatively the occurrence of these, nymphs with 

ir habitat—J. H. Priestley: The relation of cork 

formation to the endodermis in the shoot of the 

dicotyledon. An account is given of th 
and distribution of the polyderm in the shoot of 
Rubus Idæus, and of the suberised layers in the sterh 
of Camellia japon In the light of these facta the 
distribution of cork in Camellia, superficial below the 
bud scale scars and icyclic elaswhere in the sqis,* 
and the extent of formation of wound oork m 
both stems, becomes intelligible. No interpretation 

of the influence of suberised endoderm structures e 
upon cork formation in the dico ledon shoot will be 


possible except upon the basis o detailed studies of 
this type. i , 





























MELBOURNE. 


Royal Society of Victoria, November 4—0. W. 
Tiegs: Metamorphosis of insects. Dıfferent degrees 
of metamorphosis are exhibited by different gro of 
insects. In dragon-flies there is probably but little 
change ; in coleoptera there occurs a partial tissue 
disruption, and & ial tissue repuvenation; in 
muscid flies a very profound tissue disruption occurs ; 
but the most profound metamorphosis yet described 
occurs in the chalcid wasp (Nasonia), where svery 
specialised larval cell disintegrates at metamorphosis, 
and, after removal b phagocytes, or after simpy 
dissolvi ce ie blood. i laced by ¢maginal cells. 
In Nasonia the death of the larval is nőt due to 
phagocytic action, but is a direct of their 
enormous growth in size, increase im e size of the 
larva being the result. not of an increase in thé number 
of larval cells, but of an increase in their volume.— 

A. J. Ewart and Lesley R. Kerr: Contributions to the 
flora of Australia (No. 32). The pa contains & 
the Nortbern 
. is related to 
1; Indigofera 
a xerophytic adaptation o L. 
ausiralis. ius Gilan n. sp. from the summit 
of Mount Gillen is related to E. Oldfleldii; Vellira 
iria n. sp., while related to V. perfoliata, has the 
racte tically free at the base instead of connate. ° 
The soben of abundant material of Ptychosema 
in all stages of develo ent has made it cfar that | 
this us, and also lobim, ong not to 
the eges but to the E a Baldwin : 
The ‘techniques of the Nanson preferential majority 
system of election.- This systera”of election, m 
contrast to other majority systems, fulfils the funda- 
mental condition 8f majority representation, name?y, 
that a candidate wo co beat each of the other 
candadates separately must be elected. The technique 
evolved reduces werk of scrutineering to LA j 
technique developed has been ° 


uncinata n. sp. is 


in practice, the time for the tabulation being 
Nn(n-1)/1000 m hours (N voters, n candidates, 
m scrutineers). A method dor reducing the number 
of candidates to ten is which, while nob « 
rigidly accurate, 18 80 y to lead to error tha 
the posibility may be neglected. ~o 


Vinge. : 

Academy of Science, November 4 and 11.—J. 
Zellner, K. Knie, E. Rosenbluh, M. Stein, and J.a’ 
Richling: Coptributiots to com ive vegepable 
chemistry (xv.). Chemistry of ks (fifth com- 
munication). , Crategus, Pavia, and Picea have 
yielded various substances, including ceryl alpohol, 
ae and stearic acids, invert sugar, tannins, ete,— 

. Zellner, E. Huppert, R. apholz, K. Knie, O. 
Pollatschek, A. Spitzer, J. chling, and M.’ Stein 
(xvi): Chemistry of planta with milky sap. The, 

e 


occurrence °* 
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juices of seven species of the chicory family were 
ound in e agreement containing cacutchouc, 
two stearin-like aloohols,. lactucerol and other 
substances.—_ E. Feyertag and J. Zelner (xvu.): 
ten oiler Mirsutum.—J. Zellner: Chemistry of 

Halophytes. Those on the eastern shore of the 
Neusiedler See near Vienna are rich in sulphates.— 
R. Seka and O. Schmidt: Nitro-derivatives of 
edinaphtanthracene-diquinone and their transforma- 
tions. . 





Diary of Societies. 


BATURDAY, JAxXUART 1. i 
RovaL Lasrirumox or Great Brita, at 8—Prof A Y. Hill: Necres 
ey T How we Feel and Movs: (8) The Heart and some othar 
nad 


MONDAY, Jamcany 8. 
RoraL GroguarcioaL Bocury (at Æolan 


ko 
estemineter), af 480. — 
oł: The Ongin of Religion 
in the Gentale World as ta pence = o 

Imertroriom oF Aorom Garis starı Centre) (at Merchant 


Venturers’ Technical College, Bristol), 6.45.—Prof, W. Morgan: The 
CEHA N E Npa o Aximing Copmbustson m Internal 
Seer cy CEIA corey rp epg at Chemical prani 
at &—J. H. Ooste and OaL : Hod 

Treatment of 

lioraL lawtrrots or BRITENE Axcurrcora, af &—D. Anrep: Monelos. 


TUESDAY, Jawuanrr 4 
RoraL bwrrrorog or Gamar Berra, at 8.—Prof. A. V.. Hill: Metres 
and Musoles : How we Feel and More : (4) The Langs and Blood: 
How ths Muscles get Alrand Foal 
JxariTorian OF AUTOMOSILE Ewon srs (at Royal Soa Serpe at y. 
—Dr, B. A. Eom: Place of the Tractor m Ban aret 


bis 
ull), ab 7.46.—G. AL M. 


try Graduates’ M 
(at Broadgate Oafe, Ooren at 7.45.—W. N. Haynes: Reon 
wrelopmonts m Motar Oyale ne Design. : . 


: ~ WEDNESDAY, Jawcany 5. 
ROTAL Socurrr or Axim, at See Dering he Rey Gi 
Wireless Valve (Dr. Mann Jurema Lectures) ( 
yz), at 4.80. “Rer, 


, ab 6.60.—G. B. Alton: The Nature and 
in Bptsbergen.—Dr. F Dtrey: The Te taary and 
Kediments of the Nyasan Rift-Vallay. 
Rora.L or Mupiciwm (Ocmperastre Medicines and Tropmal 
© Diseases and Parasitology Sections), at 5.90.—Drectssson on Trypano- 
soman m Man and Animals. 
(estitorio® or BiecraicaL EWG rans Boston), at 6—G. H. 
Nash and others: Informal discosgmon on The Aocoustio Problems of 
Mieropbores aad Lond Speakers. 
ieeriroriog oF Harned aio Voimia Borarrnexe (st Caxton Hall), 
end Manten- 


at 7._L. E. Hermog: The Buperrmmon durmg 
anos of a Low Pressure Hot Water H A teas 


of 


Roya. Mı @omzerr (Biological 
Nota - Qoast 3 Dpoerrrurion A ike iD SHiPSUILQges 
poan eroa Branch, oaa Becton (ai Madd) ea broogh).—O. 
Marine Condensing Plan 


THURSD A e JamUsRY ô, 


RorTars bastrrotion or Garit Barra, at 8.—Prof. A. V. Hill PNerves 
and Muscles :-How we Fesl apd More @(5) Jarres end Museles Working 


Together. 
Lwertrotiom sera gel ag te et l A B. Cooper: Wlectrical 
Bquipment of Trek on arground ways of London. 
éeaccyurioy oF THE Hunaga Iwovsrry (Birmingbem and Dusinet Becton) 
(at Grand Hotel, Dirmmgham) at 7.—A. W. T. Hyde: Phymoal Tests 
e and ther canoe. 
Gocrery or aL Imposrar (Bristol Bection, mily with Fuel 
e PORADCI Al DELAI DaN RITA at 7.30, 


SooraTy oF Drar arn, eat Hiding Pn (at Bradfo:d) 
sada Colsura (BDO and ar Direlopment 


Ba crook F. H. 2E awe? 
ee oF MsonawicaL Byworweees (Manchester Branch) (at Man- 
ohaster)—R. Potter: Pulverised Fuel. 
FRIDAY, Jaxvuany Y. 


Rorfi Groazarwica, Soamry (at Holun Hall at 8.80. — J. B 
Se A ia a Iosland (Obro tmas 


L Neomerrs (Bouth, Midland Centre) (at 
and Saentiie Olub, Wolverhampton), at 7.—W. Wilson: 
rolh. 


OF MECHANICAL Bwoprames (Informal Meeting), at 7.—Dr. 
a, HE Lander: De ents in the Oarbonuation of 
RorvaL Psaoroomarnio oF Gaeat Britain (Pstorial Group), 
at T. ` 


PEOTOMICROO RA Faro Boourr (ab 4 Fetter Jans), eb Y.—F. Martin 
Duncan : Kotes on the Photography of Plant Testes. . 
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Bocurr or OHDACAL Ipuernr ae Peotion) (at 16 Bt. Mary's 
at T.50. 
. J. Haler: Distortion in 


e SATURDAY, JaxoirrY 8 


Pa ie Cer ane die een 
and Muscles: Ilow wo Feal and ro: (8) Bpeed, Strength, and 


Endurance. 
CONFERENCEs. 
ARET Courrmexce oF EpucatioxaL Associations (at Unirermty 


}. 
Tahuredcy, De-saber at t —Sir Henry A Miers: The Oholes of What 
is Good for Others ( ential Address), 
friday, Dermber 31, at 11 80 a.u.—Earl of Olenendon’ Empire Bettle 
ment sa ment —King Alfred School ,ata—J. Wisk- 
steed: The Bru TAMAT Ti us nae Co-3Ad use tion. — Dia 
Derelopmsat of Æathet ty “om Peon aaa 
of wo A In Toung 
jig aln [i Bdceational Hendwork Assocabion, at 1—7. H. 
athe. teaobite of Practical Blementary Scbenoe. — Leplay 
House, t : The Periodical Observation. Its Use for 
Obssrvationel and Barrey Work.—International Language 
(Ido), a+ 6.—G. HL : International Language. The Present 
Situation and the Prospect. 
Lo TE SET EA allaa —ProL H W. NaoBrido: 
œa — British 
oa), a5 —Disenusron: & J. F. Philpot, 
: Caneams in Relation to the Mind of ths 
„ Taos rag gel E eee Training, at 580.—O B. 
omson 8 yeical Tr 
Nature B Btaty T Union, ab &—Dr N J. 
oe Bale Mi Mirah Vent Vegetation 


Yor Health, Maternity, and Ohild 
J. M. Horne, and others: Discus- 

Assonation, at 5.— 
Thomson: Technmque of 


tion, 
leypa A Broadoasting Company, at lt am—J. Q. 


(at London School of Eoonomws, Hoqghton 
aradan, Jomeery 0 a5 


, domeary 6, ab 1L80 1.u—Najor O. Paniek: Ma g from 
otographs.— At 5.—Mis Hilen Power: Trans Asia Caravan 
Rocce in Anjent and Modern Tunes.= Ab 8.—J, Geo- 


EAT hea imran By m Primary Schools.—Str Henry G. oo Geography 


Friday, aT rs 10 a u—Prot. H. J. Flsure: The of Geo- 
Gey. y.—ab 1l45—fer O F. Close: “Problems of the 
OP apie ARTETAN Jeok: The Work of the 
Ordnanes Burrey De partment, 
Salueday, Jennary 8, at 10 2x.—Prof. T, P. Nunn: Boy Soout Geography. 
At 1L.30.—Mrs. Ormsby: Reponal Survey ın a Large rty. 


° JANUARY $ AND 4, 
Maree MaTIosL Amociuation (Annual Meeting) (at London Dey Traumg 


College) 
Monday, J/omeery'3, at 5 80.—Prof. R. W. Ganeas: An Mlomentary Æx- 
ponon of ths Methods of Grassman r. 

Sm Jaamary 4, at 10.80 aa to 1280.—Prof, M. J. M. Hil: The 
Ing of Mathematics ee a per a ve 

O Recast Behool W e Graphics u 
Gioia of Da maf a Goo vill and others: Discussion on The 
of Nala the Teclang of Mechanvon AO. Heath : On ths 
to [rratlonal DD Retonals.—At 280 to 4.184.— 
PHF. Baker: Oan the of Geometry tangut ın, Babools be 


WidenecL?—W,. O. Pletcher: Geometrical Hd wards 
and ethers: Discusmon on The Halation of to Mathematecs. 


EXHIBITION, 
Jamuany 4, 5, awp 6. 


Bm EwrEreTu AwwuaL Bxwrerriow or THe PHrstosalL Boorer 
OrricaL BooLsTr of Boxenoe and Technology, South 


(ai 
E E Tn o ar@ from 7 to 10 
Jomuary i, ab &—Prot. H N. da O Andrade: Reproduction, with Oon- 
= Appaiatas, of a Physical Lecture of the Barly Eightechth 
ET ab 8.—Dr. O Y. Drysdale: A Leohure'on Progress In Elodirtail 


Instroment Deng and Const action. 
Jounary ô, at 8.—J. L. Barrd: A Lecture gn Teles ision. 
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Forest Destruction and its Effects. 


HE question of the action of forestg on rain- 
fall has been debated by foresters, agri- 


oulturists, engineers, and others for a long period, 
the discussion probably dating back to the time 
at which- scientific forest conservancy was fibt ` 
introduced. In the tropical and sub-tropical parte 
of the world this is not, however, the point of 
primary importance. 
community at large is the determination of how 
far the destruction of forests in catchment areas 
and on the sides of hills and mountains in the 
drier parts of a country affecte, in the first place, 
the level of the water in the big rivers, a matter af 
extreme importance when the rivers are utilised 
for irrigation or power works; secofidly, the de- 
crease in the local water supplies and in local 
precipitations upon which the cultivator is de- 
pendent; and, thirdly, erosion and avalanches, 
and the destruction they cause in the fertile valleys 
beneath. Sudden floods may also cause enormous 
damage to railways, towns, and so forth. In India, 
which was the first part of the British Empire 
to give consideration to this aspect of the forest 
question, the matter has been the subject of dis- 
cussion and reports through the whole of the past 
century, & statement which will pashape come as & 
aurpfise to many-in Great Britain. 

The problem of affording protection to forests 
for the above causes alone is by no means new. 
In France and Germany special laws for the pro- e » 
tection and extension of the foreste and thp pro- 
tection of agricultural lands by means of the 
forest have long been in operation; and similar 
lawa exist in tHe Italian States. So far baok as 
147§ the subject atgracted the attention of the 
famous Venetian Council of X., by whom a law 
waa passed on January 7 of that year, regulating 
in great detail the clearence of the forests on terra 
frma. The mountain forests especially were pro- 
tected by judicious regulations, which were renewed e 
from time to time down toethe very year of the 
extinction of the old republics. Tuscany and 
the Pantjfical Governments, Were equally pro- 
vident. 

History has smoe shown that the wholesale 
destruction of forests in Spain, Italy, Sicily, Greece, 
and Macedonia has resulted 
of climate over censiderable tracta,*due to loss of 
moisture, the sterilisation of the soil, and excergive 
arogion. 

Although now well known, the chief acfion of the 
forest may be stated briefly as follows: The great 

e 


The vital factor for the 


in & great deterioration 
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factor in mountainous and hilly country is the Godaveri from Sironcha, on the frontier of South 
maintenance of tree growth on parts of the area. | Chanda (Central Provinces) afd the Hyderabad 


In the case of bare slope the rain rushes rapidly 
down, causing erosion, only a fraction percolating 
into the soil, and is carried rapidly away, giving 
rise to spates and perhaps to serious floods, since 
tis old channels of these streams or rivers are no 
longer able to carry the excess water of flood levels. 
A hot sun*bursting out on to the slope after the 
rain quickly dries up the thm layer of moisture 
covering it. In the hotter parts of the globe 
subject to heavy rainstorms or monsoons the 
rushing water starts gullies which eventually 
become ravines, all surface soil is rapidly washed 
away, and in the course of years the hillside is 
eaten into, rubble and boulders being sent down 
to cover up walusble lands below. When the area 
is under trees, a portion of the rain, falling on the 
crowns, drips slowly down on to the layer of 
humus beneath and sinks into it. The larger 
portion, perhaps, falls direct on to the forest floor, 
where it is gradually absorbed in the soft covering 


_which takes it up as a sponge. The water then 


perodlates slowly downwards, filling up springs 
and underground reservoirs, and reaches the streams 
in a retarded manner. The flow in the latter is 
opnsettuently more even and regulated, as also the 
amount of wager which eventually reaches the 
rivers. The latter can therefore be moree de- 
pended upon to maintain a normal level when it is 
required to utilise them for irrigation or power works. 
The roots of trees protect the surface by holding 
up the soil, and thus directly prevent denudation. 
It is possible to give some concrete examples of 
the effect8 of the destruction of teak forests in 
India during the first half of last cantury, owing to 
the large demfnds for this tim ber from rapidly 
expanding markets. ° ° i 
The slopes on the west odast of the Bombay 
Presidency were once, even in the early days of 
British occupation, covered with magnificent, valu- 


, able, and extensive teak forests. These have long 


since been cut out, gome disappearing for good. 


” The denudation of the Deccan Highlands and the 


Eastern Ghåtą has resulted in excessive erosion 
and the gradual silting up of the rivers. ‘When the 
Dutch? French, and English first built settlements 
oy the Coromandel Coast, it was possible to take 
ships up the Godaveri arf Kistna. The English 
port of Narasapur and the French one of Yunaon, 
both on the Godaveri, were once the chief ports on 
this coast. They can now be reached only at high 
tide by small native shallow-draught oraft. Last 
year the present writer had arranged to go down the 
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State, to Rajamundri, as he wished to carry out 
investigations in connexion with the effecta of 
forest denudation on this river. lt was early in 
March, the commencement eof the hot weather 
season only. Inquiries elicited the fact that few 
rafts were Dow going down, owing to the exten- 
esive sandbanks already drying off in the river, 
and that even by dugout canoe, delays from strand- 
ing on sandbanks would be inevitable. Some 
hundred years ago this great river was the chief 
artery or high road into the interior! At Masu- 
lipatam, Dutch ships used to ride at anchor close 
up to the port, whereas at the present day even 
small native vesels have to anchor five miles out 
in the roads owing: to the silting up. Between 
1840 and 1850, Dr. Gibson, the first Conservator of 
Forests in Bombay, drew up a list of the rivers and 
creeks on the Malabar coast, where on arrival m 
those parts ships used to ride st anchor, all the 
oreaks having silted up within the memory of men 
then alive. 

Dr. Cleghorn, who afterwards became the first 
Conservator of Foresta in Madras, directed atten- 
tion to the destruction of tropical foreste at the 
meeting of the British Asstpiation in Edinburgh 
in 1850. A committee was appointed to consider 
this matter. Dr. Oleghorn submitted its report, 
which was confined to India, the only country fór 
which information was available, at the meeting 
of the Association at Ipswich the following year. 
The report summarised the position, as then known 
to the few in India who had given attention to the 
matter, pointing to the great and uncontrolled 
destruction which was taking place, both at the 
hands of timber merchanta and owing to the care- 
leas habits of the native populations, who grazed 
their cattle at will in the forests and fired them 
every year in order to encourage the growth of new 
grass. The indigenous tribes in the hilly country 
also practiced unchecked shifting cultivation, & 
practice second only to the lumberer in the de- 
struction of fine forests. Under thif method, 
which was a common habit in Europe in olden 
times, a patch of good forest is felled and the 
material burnt in sifu; coarse grains are then sown 
on the olearing. The cultivator then sits down 
and awaite the harvest. Two or three arope are 
taken off the ares ; the weeds then became too 
strong (as he never troubles to weed) and he moves 
an to & fresh area. The enormous destruction of 
virgin forest this practice entails, when practised for 
centuries, has to be seen to fe aredited. Yet many 
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of the tropical and sub-tropical forests in British 
Colonies and Deperdencies are still subject to this 
the most pernicious and precarious form of so-called 
agriculture (as also to over-grazing smd firing), the 
administrations responsible not having yet, appar- 
ently, understood the evils which attend it. The 
difficulties facing these Governments in prohibit- 
ing the practice or controlling it were all ex- 


perienced in India, in one form or another, and, 


overcome. 

The encouragement given to the growth of tea 
and coffee and similar crops by British administra- 
tions in the Empire, whilst eminently praiseworthy 
if carried out on well-considered lines, has been 
productive of great harm in the past, and even 
the present day can scarcely be said to be free from 
anxiety on this score. In a report written in India 
in 1876 with reference to coffee planting, the 
following oriticism is made : 

“ The planters who come over from Ceylon are 
now giving a very high price for land, and the whole 
mischief may be effected in a very short time. It 
must not be supposed that coffee is at all a per- 
manent cultivation ; we have only to look at the 
Sampasjee Ghat in Coorg, the Si GhAt in the 
Nilgiris, and parta of the Annamalais to see at once 
that itis very often very little better than the shifting 
cultivation of the natjves. It pays a cofee planter 
to take up a tract of primeval moist forest on our 
mountain slopes for a few years; he gets bumper 
crops the third, fourth, and fifth years, but de- 
nudation of the soil and’erogion goes on rapidly, 
and it does not pay him to keep it up many 
years.” 

Two other examples may be mentioned. In 
Ajmere-Merwara in Rajputana, all the waste and 
forest land was handed over go the people by 
Government in 1850. The hills were rapidly de- 
nuded of timber and grazing was uncontrolled. 
The crops are irrigated from tanks (ponds) formed 
by building embankments across ravines. Bome 
of theas were very old. The rainfall is scanty 
and oome in heavy showers. The water, rush- 
ing. down in torrents, quickly eroded the 
denuded hillsides, the tanks filled up with silt and 
debris or the embankments burst. In 1869, at 
the end of a two-year famine, the region was de- 
soribed as follows : ‘‘'Phe cattle had perished, the 
people had fled, large villages were entirely de- 
serted and the country was almost depopulated.” 
All this was due to the mistaken policy of giving to 
the people what they had olamoured for, the uncon- 
trolled use of the forest lands. An even more 
classic example is that of the well-known Hosiarpur 
Chos in the Punjab. These hils were formerly 
fairly well wooded. A rapid increase in population 
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followed the advent of British edministration in 
1846. The consumption of forest produce aug- 
mented, the herds of grazing oattle multiplied 
excessively, and complete denudation ensued. This 
was followed by erosion, broad stretches of sand 
invading the plains beneath, with the result that 
the arable lands of 940 once prosperous villages 
were covered with sand, which laid waste upwards 
of 70,000 acres of fertile lands. In* 1900 this 
formerly rich district was traversed by numerous 
broad, parallel, sandy belts cut out of the erop- 
bearing and fertile area. 

In India these matters are now well understood, 
and the Forest Department, supported by the 
Government, has control of the great forest areas. 
Proofs of the disadvantages and disasters following 
the uncontrolled wasteful utilisation of the forests 
in mountainous and hilly country are not there- ' 
fore wanting. It is known that the same processes 
are at work, and the same mistakes are being made, 
in our Colonies. It is the habit of, British ad- 
ministrations to work in water-taght compartments. 
Probably the major portion of the difficulties being 
experienced in different parta of the Empire have 
been solved, or are approaching solution, in one 
or other of the provinces in India. They present 
no new features, as some appear to think, aa the 
above-quoted examples go to prove. The ohief 
diffieulty is that action is delayed until almost 
irretrievable damage has been done and then the 
forester is asked to reafforest the areas so denuded. 
This entails an enormous expenditure, gre&t skill, 
with success ever hanging in the balance. 

Attention was directed to this subject ‘at the 
meeting of the British Association in Edinburgh 
in 1920, whens paper dealing with the Indian 
forests was read. Resolutions of tthe same kind 
were also passed by fhe World’s Forestry Congress 
held at Rome in May%926. As an outcome of last 
year’s Moeting of the British Association at Oxferd, 
tho chairman of the Forestry Sub-Section, Lord 
Clinton, drew up for the council a brief statement | 
dealing with the destruction qf forests on hill slopte, 
with special reference td the tropical forests of the 
Empire. This memorandum has been submitted 
to the Sefretary of State for the Colonies, by whom 
it ia being communicated to the Colonies art Pro- 
tectorates. It may be hoped, therefore, that the 
chief factors of destructidh, namely, shifting cultiya- 
tion, exceasive grazing and the firing of forest lands, 
may receive that measure of considered control 
which the expert forestry services under the 
Colonial Office are fully capeble of inaugurating 
if supported by the several administrations. _ 

x e 
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: Racial Likeness. 


Biometrika. Vol. 18, Parts x and 2. (London : 
Galton Kugenics Laboratory, University College, 
* 1926.) 

HIS instalment of Brometrika presents a strong 
claim on the interest of students of physical 
anthropology centred in the account which Prof. 
Pearson gives of the “ Coefficient of Racial Likeness.” 
This is a single numerical expression designed to 
measure the degree of resemblance (or divergence) 
of two groups of mankind. While this coefficient 
ig the chief feature of research described in these 
memoirs, there is a second which should not be 
overlooked. The latter is an expression measuring 
the degree of resemblance of two groups in respect of a 
single character. It differs consequently from the 
coefficient’ of racial likeness, which sums up evidence 

furnished by a number of contributory characters. 
Miss Hooke is responsible for the first paper, entitled 
“ A Third Study of the English Skull.” The previous 
studies were made by Dr. Macdonell (Biometrika, vol. 3, 
p. 191, and vol. 5, p. 86) upon human skulls found 
in London, the “first series coming from Whitechapel, 
and the second from Moorfields. Both were regarded 
justifiably as representative of Londoners of the 
seventeenth century. Miss Hooke disposes of a collec- 
tion of skulls from Farringdon Street, and refers 
them to the seventeenth century likewise. Tables of 
measurements supplement the descriptions, while type- 
contours extend the basis of comparison with other 
groups. ‘ The coefficients of racial likeness have been 


* determined, and when the results of comparing the 


Farrmgdon Street groups with those from Whitechapel 
and from Moorfields in succession are surveyed, the 
conclusion is reached that “ the three are very similar, 
but not sufficiently so to warrant the assumption 
that they are drawn from a single homogeneous popula- 
on” (p. 102). Resemblance*is discovered between 
thee Farringdon Street skulls and certain Scottish 
skulls, but marked Uivergenc® from the skulls at 
, Rothwell, Northants, measured and described by 
* Prof. Parsons. . 

Dr. Morant contributes the second paper, reporting 
his inquiry into the characters of British crania at 
different historical epochs. «First he revi@ws repre- 
sentatives of the Long Rarrow (neolithic) population, 
followed m succession by those of the Bronze Age, the 
Iron Age, and the Anglo-Saon period of dominance. 
The survey of these groups includes references to the 
arithmetical means of the measured characters, to the 
coefficient of racial likeness, to the coefficient termed 
‘a’ (which measures the degree of likeness in respect 
of any sińgle character), to measures of veneDtity, 
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and to type-contours. Discussion of the conclusions 
is carried into the next memoir. = 

This paper contains the observations made by Miss 
Hooke and Dre Morant conjointly on the conclusions 
to which their researches have led them. The ascer- 
tained values of the coefficients of racial likeness are 
brought together impressively in Table I. One 
coefficient is particularly remarkable, by reason of the 


emphasis it lays upon resemblance. , The resemblance 


thus emphasised is that of the Whitechapel skulls 
to the British Iron Age skulls. This resemblance 
surpasses in closeness everything’ else in the table. 

The fourth paper is by Prof. Pearson himself. He 
recalls the dificulty of comparing two groups of 
mankind when the numbers of one or both are relatively 
small. He points out the difficulty of summing-up on 
the results of comparing characters one by one. He 
describes steps leading to a formula capable of measur- 
ing the degree of resemblance (or divergence) of the 
two groups. This formula he terms the coefficient of 
racial likeness; and (in regard to its indications) 
the nearer the numerical value is to zero the more 
closely associated are the two groups, in the sense that 
they are more probably samples of the same population. 

Prof. Pearson has at his disposal no less than 757 
coefficients of racial likeness. Their numerical values 
Tange widely, r1o of them being less than unity, while 
39 are higher than 3r. Prof. Pearson suggests a 
classification with twelve subdivisions called grades. 
In Grade I. are all coefficients less than unity. They 
denote very intimate association. At the other end 
of the scale is Grade XII., including all coefficients 
in excess of 31, indicating very wide divergence. A 
boundary is fixed arbitrarily at the number 13, and 
this is to mark the extreme limit at which resemblance 
can be claimed. 

_The series of coefficifnts is next reviewed; and in 
regard fo those with high numerical values indicative 
of wide divergence, Prof. Pearson is able to claim that 
in the vast majority of the instances available the 
coefficient brings confirmation to conclusions formed 
on independent grounds. In a corresponding manner, 
when scrutiny is dicted to the coefficients denoting 
very intimate association, it is difficult to fifd any pair 
of gtoups “ which embraces two craniologically distinct 
races’ (p. 114). Such factseought to establish con- 
fidence in the intermediate values and indications of 
the coefficient. Of these values it is remarked that 
some are in their purport entirely novel, while others 
correct views held previously as to the relation of 
certain groups of skulls. One of the four examples 
illustrating these conclusigns proclaims that the English 
skull is nearer to that of the men of the British Iron 
Age than to that of the Angl®Saxons. Ths conclusion 
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reached by Miss Hooke and Dr. Morant in regard to 
the close association of the Whitechapel series and the 
British Iron Age skulls has been mentioned already. 
Here the setting is slightly different,and the relevant 
coefficients are adduced in support of the conclusion 
which it embodies. e . 

Turning to the records, it appears that in association 
with the seventeenth century English (Whitechapel 
series) the Britigh Iron Age skulls yield a coefficiert 
of 0o38, whereas with the same English series the 
Anglo-Saxon skulls yield a coefficient of 2-98. At this 
point it is worth recalling that in 1904, whep dealing 
with the Whitechapel and Moorfields series, Dr. 
Macdonell found confirmation of the suggestion made 
by Prof. Pearson that the Whitechapel skulls are closer 
to the Long Barrow British: than to the Round Barrow 
British, Romano-British, Anglo-Saxon or “ medieval 
English ” represented in the museums of this country. 
About sixteen years later, Prof. Parsons urged the 
claims of the Anglo-Saxon skull in this respect, against 
those of the Long Barrow skull. The evidence of the 
coefficient of racial likeness acquires a special interest 
in view of this difference of opinion, and the present 
series of memoirs provides the following data upon this 
subject. 


CoEFFICIENTS oF RACLAL LIKENESS. 


Whitechapel and Brftish Iron Age 0°38 +020 
Whitechapelkand Moorfields 2°05+0°18 
Whitechapel and Anglo-Saxon 2°98 +0°19 
Whitechapel and Farringdon Street 4°15+0°18 


_ Whitechapel and Long Barrow (p. 100) 7:44+0°18, 
(or p. 55) 3°71 0-18 


-The coefficient consequently places the British Iron 
Age skulls closest to the Whitechapel skulls. Thus it 
displaces both the Long Barrow skulls and the Anglo- 
Saxon skulls from the distinctive position claimed for 
them by their respective advocates. The data illustrate 
also the varying values of the coefficient resulting,from 
the comparison of the Whitechapel series with each of 
the two other seventeenth-century series of Londoners. 
Returning now to Prof. P n’s paper, it will be 
found that he discusses the influence exerted upon the 
value of the coefficient by the number of the skulls 
available in the groups compared with each other, 
and again by the numir and also the character of the 
observations employed. A plea for standardisation 
in these matters is also advanced by Prof. Pearson. 
The application of the coefficient of racial likeness to 
the series of British crania has been taken above as an 
appropriate illustration. But although the associa- 
-tions there indicated and their grading may be novel, 
they are neither impossible, nor even extremely 
improbable. With such reflections in mind, attention 
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is directed to the remarkable association assigned to 
Mori-ori and Fuegian skulls by the corresponding 
coefficient. 
indicated as existing between his Mori-ori (non- 
Mongolian) Tibetans. 
. The perusal of the list of records leaves a certain 
impression of caprice in the manifestations of tht 
coefficient of racial likeness. For example, in one 
and the same population, namely; Lontoners of the 
seventeenth century, the coefficient may range from 
1:41 to 4°85 for male skulls and from 0-96 to 5°77 for 
female skulls, according to the characters employed 
and the pairs of groups compared. Again, the com- 
parison of various pairs of Romano-Bnitish groups 
yields a range of the coefficient from 0-5 to 17°48. 
These records must needs be borne in mind and the 
explanations carefully weighed before the very striking 
values of the coefficients relating to Tibetans, Mori-on, 
and Fuegians are made the basis of arguments affecting 
the movements of human racial types. At present, 
caution enjoins reliance upon the qefficient only 
where its numerical values are extreme (whether low or 
high) and its emphasis (whether laid upon resemblance 
or divergence) correspondingly pronounced. i 

In the fifth paper, Dr. R. W. Reid, emeritus professor 
of anatomy in the University of Aberdeen, describes 
two skeletons from St. Magnus Cathedral, Kirkwall, 
Orkney. The Icelandic Sagas and the -Orkneyinga 
Saga provide Dr. Reid with evidence that the patron 
saint was executed (murdered is more correct), that 
the executioner used an axe, that after interment for 


Almost equally strange is the association - 


twenty years the body was enshrined over an altar in, 


Christ’s Kirk, Birsay, and that after a sojourn there 
and in another church, the shrine was 
the cathedral. From the same sources Dr. Reid has 
ascertained that the body of the famous Norse St. 
Rognvald was buried likewise in the cathedral (of 
which he wa# actudily the founder). ° 
Each skeleton occuĝĥied a recess curiously excavated 
high fp in a pillar of thy choir of the cathedral.” Dr. 
Reid comes to the conclusion that the remains from the 
south pillar are those of St. Magnus, and that thosq 
in the north pillar probably belonged to St. Rognvald. 


erred to - 


The osteological descriptions are accompanied by. s 


tables of measurements and by contoyr tracings. 

Dr. Reid’s conclusion$ make as close £n approach to 
absolute identification as «an be expected” in the 
circumstances. Although not actually brachycephglic 


their width tend in that directione This point 18 
mentioned in view of an opinion, based on experjence 
elsewhere, to the effect that this tendency is very 
frequently to be remarked in the skulls of medieval 
ecclesiastics. l 

` s Bl 


` in terms of the proper iftex, both skulls by reasop of . 
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The photograph» of the skull assigned to St. 
Magnus suggest the possibility that two kinds of 
mutilation, effected at different epochs, are present. 
It seems not impossible that a spade may have inflicted 
supplementary injuries now indistinguishable from 
those due to the executioner’s axe twenty years earlier. 
‘The difficulty of the problem has long been recognised, 
. and a discussion thereof will be found in the “ Collected 
e Scientific Pépers and Addresses” of the late Prof. 
Rolleston (vol. 1, p. 286). W. L. H. D. 





Archæology of Iron. 


Iron 1n Antiquity. By Dr. J. Newton Friend. Pp. 
vill-+221. (London: Charles Griffin and Co., Ltd., 
1926.) Tos. 6d. net. 


HE application of the analyses of metal objects to 
the study of archeology, especially in connexion 
with the problems of the bronze age, is becoming 
increasingly important owing to its bearing u 
questions of cultural diffusion. If, for example, it were 
possible to determine by analysis the origin of the 
copper found in the various centres of early culture in 
which copper did not occur or had not been mined but 
had to be imported, we should probably be well on the 
way to*golving some of the more obscure questions of 
pre-history. The work of the committee gf the British 
Association which is seeking the source of Sumerian 
copper on these Imes, when completed, may be expected 
to indicate how far such research is likely to be of 


e „practical utility in furnishing evidence in archeological 


and ethnological argument. This point is not without 

- interest in the present connexion, as Dr. Friend, whose 
competence* as an archeologist and metallurgist has 
been proved m a number of communications to the 
technical journal’, in his “ Iron in Antiquity ” has not 
oonfined his attention to the studyeof that metal alone. 
He has felt it incumbent upon hfm to survey briefly the 
teclfhological side of the stonę, copper, and bronz ages, 
and has thus put readers who may not be archeologists 

ln possession of the facts which are necessary to an 
understanding of the gpecial problems with which 

primitive users of iron had to deal. Further, he refers 
incidentally to the argyments relating to the diffusion 
of culture which have been bafed by Prof. Elfiot Smith 
upon tfe early use of copper in Egypt. 

18 regards the beginnings of iron, Dr. Friend is of the 
opyiion that meteoric and nof telluric iron was the form 
in which it was first used. The he quotes in 
reference to the amount of meteoric iron which probably 
was available for the use of early man appear adequate 
to meet the arguments of those who hold otherwise. 
It would have been an advantage had the promayg 
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furnace, especially as it occurs in Africa, received a little 
more detailed treatment. It would then have been more 
clearly apparent that the process of smelting iron is 
one which presexted no very great difficulty to primitive 
man. It would seem, however, that both early and 
primitive peoples were not fully eapable of dealing with 
the product of the furnace. While the Vikings, for 
example, were able to produce satisfactorily an object 
of some size, such as an anchor, a thin strip of metal 
such as a sword, which would retain an edge and 
not bend, was frequently beyond their powers. The 
Tegular occurrence in sagas and legends of swords of 
fame each with its own special name is some measure 
of the difficulty the smith experienced in producing a 
satisfactory weapon. In its rarity it called for special 
commemoration. References to the ease with which 
the spears of African natives were bent are frequent. 

Dr. Friend gives some interesting details relating to 
the quality and character of the metal in iron objects 
found in pre-Roman and Roman Britain. It is note- 
worthy that samples of Roman iron which have been 
tested for corrodibility compare favourably with modern 
mild steel of corresponding size. 

Although Dr. Friend’s collection of data from various 
sources is admittedly not exhaustive, as supplemented 
by his own observations and researches, it will be of 
very real assistance to studentg of archeology. The 
results of the qualitative and quantitative analyses 
are particularly useful and frequently illuminating. 
All sides of the subject are covered. The author 
touches upon the various uses to which iron was 
put—tor ornament or for currency as well as for 
implements and weapons — whether it be in the 
prehistoric period, in early Egypt and Mesopo- 
tamia, India, China, and Japan, or among primitive 
peoples. It may, however, be said in passing that the 
chapter on Africa is TM adequate in view of the 
importance of iron-working in that continent and the 
amoypnt of information about it which has been collected 
in recent years; and more attention might well have 
been given to China and Japan. Dr. Friend has not 
omitted to mention the interesting religious beliefs and 
superstitions which aftach to iron, the avoidance of its 
use for ceremonial purposes, and the attriblution of a 
magical character to the smith. A striking example to 
which he might perhaps have directed attention is found 
in the avoidance customs which affect the relations of the 
general population with the iron-working tribes who are 
responsible for the supply of weapons in certain parts 
of East Africa; while in England, in addition to Way- 
land the aie we have a good example of the smith- 
Magician in that cumoys folk-song of the “ Coal- 
Black Smith.” Nor does he allude to the significant 
variant of the ae filk-tale, once current in 
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Wales, and elsewhere, in which the wife vanishes when 
struck by iron. ° 
As Dr. Friend does not confine himself entirely to the 


subject of iron, it may not be out of place to allude to. 


one or two pomts in connexion with copper. The 
statement is repeatedthat Africa, excepting Egypt, had 
no copper and bronze age but passed directly from stone 
to iron. No doubt this is true generally; but no 
mention is made, of the vast amount of copper which 
has been taken from the ancient workings in Rhodesia 
and the Katanga. Even now in Rhodesia the natives 
smelt copper\in primitive furnaces. What was the 
destination of all the copper from these early 
workings, which has been estimated at an enormous 
number of tons? It is urgently necessary that the 
dumps at the ancient mines should be examined for 
evidence of date before they disappear in the course 
of the mining operations of to-day. A committee 
of the British Association has been appointed with 
the view of following up clues furnished by objects 
which have come into the possession of the mining 
companies ; but whether anything can be done must 
depend to a great extent on the possibility of raising 
funds for the prosecution of inquiries on the spot. 

Another curious point arises in ‘connexion with the 
water-clocks in the form of a perforated bronze bowl 
which“have been foung at Wookey Hole and elsewhere. 
‘Dr. Friend is of the opinion that they are a British 
invention, although they occur in India and Ceylon 
presumably at a later date. Apparently he is not 
aware that they occur in Algeria also. What adds to 
the interest of this fact, but by no means makes it 
eagier to explain, is that there also occurs in Algera a 
primitive form of lathe which is identical in form with 
the lathe used in the peasant cottgge-industry of wood- 
turning In Buckinghamshire. | 





The New Thermodynamics. 


The New Heat Theorem: its Foundations in Theory 
and Experiment. By Prof. W. Nernst. Translated 
from the second German edition by Dr. Guy Barr. 
Pp. xvi+281. (London: Methuen and Co., Ltd, 

. 1926.) e12s. 6d. net. 


NE of the most important branches of thermo- 
dynamics as afsplied to chemistry is the re- 
lation of heat of reaction with chemical equilibrium 
data and the calculation of the effect of temperature 
on the equilibrium constant. The fundamental -equa- 
tion here is that first deduced im its present form by 
van ’t Hoff in 1884: l 
dlog,K J47 = Q/RT*, 
where K is the equilibrium constant, Q the heat of 
reaction, T the absolutë temperature, and R the gas 
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constant. The effect of temperafure on Q was known 
previously in the relation deduced by Kirchhoff, and 
special cases of the above equation had been used by, 
Horstmann, Gibbs, and others. This is a differential 
equation, and its integration necessarily introduces an 
arbitrary constant, the value of which could be found 
only by expenment. It is the discovery of Nefnst, 

published in 1906, and generally known as Nernst’s 
theorem, which enables one in many cases to find the 
integration constant without any information as to the 
states of equilibrium. This is the practical aspect of 
the theorem, and it will be realised that it opens out 
important fields of application both in the laboratory 
and in industry. l 

In the shape used by Nernst, the maximum work, or 
diminution of available energy, is correlated with the 
heat of reaction in a form which is a° consequence of 
van ’t Hoffs equation, byt Planck has shown that the 
content of the theorem can also be expressed in the 
statement that the entropy of every pure solid sub- 
stance vanishes at the absolute zero. The entropy 
has been related to molecular statistics by Boltmann, 
Gibbs, and Planck, and in this field the quantum theory 
has found its place. It is therefore clear that an en- 
tirely new branch of the theory of heat has been created 
in recent years, and it is possible to speak of the ‘ New 
Thermodynamics ’ as distinguished from the Classical 
science evolyed from the work of Joule and Carnot by 
Lor] Kelvin, Clausius, and others. 

The book under notice is Prof. Nernst’s own version 
of the new theory and of the experiments which have 
gone so far towards its verification. It is written ine 
the style associated with its author; there is nothing 
superfluous and the mathematical apparatus is kept in 
its proper place. The translation has conveyed the 
spirit as well asthe content of the orginal extremely 
well, and the book is gne which ought to be a welcome 


i agian to tħe librfiry of every chemist who has occ&- 


sion to make use of ` physical-chemical methods. It 
must be emphasised, thgt Nernst’s theorem has im- 
portant industrial applications, and that the book is 
one which will be found intelligible by readers wha 
have only a moderate knowledge of mathematics. 

The first part of the book deals with the specific heats . 
of solids and gases, and the expermmegts which showed 
that at very low temperatures the specific Geats of 
solids become very small.* It was this result which 
gave such an important confirmation to the quantam 
theory as applied to material systems. The theomy in 
the case of gases Js much less complète, and there is 
a comparative lack of experimental data in this,field. 
In Chap. vi. the formulation of the new theorem is 
dealt with, in a direct and practical manner, and then 
follows an attempt to explain its physical basis, 

h : : 
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which is said to þe contained in the law that 
“ there cannot be any process taking place in finite 
dimensions by means of which a body can be cooled to 
the absolute zero.” Important mathematical formulæ 
used in the applications of the theorem are next sum- 
marised, and then the application of the theorem to 
nurferous cases follows in the rest of the book. Com- 
plete numerical data, curves, and references to the 


° literature are’ given. . 


Perhaps the most interesting part of the book, from 
the theoretical point of view, is that dealing with the 
calculation of the chemical constants, which, together 
with thermal data, are required in the applications of 
the theorem. It cannot be said that this branch of the 
subject is yet in a very advanced state, but sufficient 
is given to enable the reader to understand the nature 
of the problem to be solved. TRAE. 


Our Bookshelf. 


The Importance of Dtet in relation to Health. (The 
People’s League of Health Lectures.) . Xii + 130. 


(London: George Routledge and Sons, Ltd., 1926.). 


. 3s. 6d. net. ° 


Tue subject matter of this book consists of a course 
of six lectures entitled “What to Eat and Why,” 
given, ynder the auspices of the People’s League of 
‘Héalth, by a distinguished group of lecturers. 

In. the first leature, on “ The General Principles of 


Diet,” Prof. Leonard Hill points out the importanee of © 


diet, sunshine, and open air in the prevention of tuber- 
culosis and rickets. Overfeeding 1s stressed as_being 
the most general error, caused by the temptation of 


* e“: the arts of cooking, by pastry cooks and sweet shops.” 


“More people are probably killed off too early by 
intemperance in eating than by alcoholic intemperance.” 
The food re§uirements of different classes of individuals 
are given, and the use and misuse of some of the 
commoner articles of diet are discussed. The second 
lecture, on “ The Food of Mankiad treated Historically 
dnd Geographically,” by Sir D’Ar@y PoWer, affords an 
extremely fascinating picture of the habits that have 


refailed from the earliest times. The customgof the 


tian, Grecian, and Romfin Empires are compared 

with those of Anglo-Saxon and Norman times, showing 

ethe evolution of present-day usages. The chapter 

draws an important lesson, showing the relationship 
of moderation in food to health and character. 


Prof. W. D. Halliburton’s lecture on “ Vitamins and- 


the Diseases cafsed by’ Badly Chosen Diet ’* the 
Importence of milk, green vegetables, and ine 
bread. Many will endcotse the lecturers remark: 
“fursed be he who removes his neighbour’s landmark, 
ang those who interfere with their neighbours’ food 
ought to be equally banned.” But Prof. Halliburton’s 
remark that “ It is the poor, whdse ignorance leads 
them to suppose that white bread is the and whose 
poverty compels them to eat the cheapest fat,” is 
especially poignant, as*we see from the previous lecture 
that throughout the ages the poorer classes have 
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invariably endeavoured to follow the habits of the 
more well-to-do. ° 
Dr. H. Scurfeld follows with the application of the 
points already discussed to “Infant Feeding.” The 
figures he has to give concerning the decrease of infant 
mortality in Great Britain are encouraging and compare 
favourably with progress made abroad. Dr. M. J. 
Rowlands explaing the importance of “ The Feeding 
and Breeding of Cattle in Relation to the Health of the 
People.” It is pointed out that as vitamins are of 
vegetable origin, they must be liberally supplied to the 
cow if the milk is to be of proper quality. This is 
uently overlooked, especially in winter feeding. 
Besides reducing the quality of the milk, the lecturer 
considers that neglect of these substances is the main 
cause of bovine tuberculosis. The last lecture, on 
“ Food Preservation and Adulteration,’ by Prof. 
W. E. Dixon, is comforting, for he shows clearly that 
the addition of preservatives is unnecessary for all 
foods except sausages. Australia and New Zealand 
send butter to the United States, where added preserva- 
tives are absolutely forbidden, so they can quite 
easily provide us with the same quality. 
The whole book is extremely readable and interest- 
ing, and should be widely studied by those interested 
in welfare work. 


Acoma, the Sky City : a Study in Pueblo-Indian History 
and Crotlisation. By Mrs. William T. ick. 
Pp. xii + 314 + 33 plates. (Cambridge, Mass. : 
Harvard University Press ; London: Oxford Univer- 
sity Press, 1926.) 18s. 6d. net. - 7 


Acoma, a pueblo stronghold of the Keres people of 
New Mexico, has a double claim on the interest of the 
student. Its inhabitants, now about five hundred in 
number, are the least known, the most reticent, and 
the most inscrutable, of the Indians of the pueblo area. 
Their history as told in the stories of the conquistadors, 
the ie of Villagré, and later records, abadie ex- 
amples of valour and endurance as striking as any in 
the history of the Spanish conquest of America. Mrs. 
ick has a ing story to tell—from the entry 
of the Spaniards into New Mexico in 1539 and the 
expeditign under Coronado in 1540, when they first 
saw Acoma, until the final crushing of revolt among 
the inhabitants of that pueblo in 1699. To the Indians 
it seemed well-nigh impregnable, as indeed it appears 
to-day, and Its capture was a remarkable feat of arms. 
In culture the Acomas are akin to- the Zuni; but 
even that indefatigahle and sympathetic inquirer, Mrs. 
Elsie Clews Parsons, was to a great extent baffled by 
the difficulties of obtaming information ffom them. 
To five a more or less coherent account of their beliefs 
and organisation, Mrs. ick has made use of the 
analogies of closely related cultures, but only with 
good reason. In this matter her judgment and her 
experience among the people themselves may be 
trusted. Although her account of the Acoma culture 
is not based entirely or even to a great extent upon 
first-hand observation, she has done a service both 
to the student and the general reader in presenting 
the historical and the arthropological material in an 
eminently readable form within the covers of one 
book. 
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Letters to the Editor. 


[The Editor does not hold himseaf responsible for 
opinions expressed by has correspendenis. N 
can he undertakes to return, nor to correspond with 
the writers of, rejected manuscripts intended for this 
or any other part of NATURE. No notice 18 taken 
of anonymous communications. | 


The Aurora of October 15, 1926, in Norway 
: and Sounds Associated with it. 


Some curious phenomena accompanying the splendid 
aurora of Oct. 15, 1926, were observed by me. On 
the night ın question I was working as observer of 
international determinations of longitude af the top 
of a hill named Voxenaasen in the neighbourhood of 
Oslo (approximate altitude, 470 metres). I was at 
work in a field observatory with a transit instrument 
registering star transits and chronometer bests for 
time determinations, when an initial aurora attracted 
my attention. My assistant was Mr. G. Jelstrup, 
electrotechnical student. 

I was able, during intervals between my observations 
of time and polar stars, to observe the aurora, which 
was j one of the most splendid I had ever 
seen. But what is of preponderant interest is the 
following fact: When, with my assistant, at 192 15m 
Greenwich Civil Time, I went out of the observatory 
to observe the aurora, the latter seamed to be at its 
maximum: Yellow-green and fan-shaped, ıt wn- 
dulated above, from zenith down at the 
very 


follow exactly the vibraisons of the aurora. 

The sound was fst noticed by me, and upon 
esking my assistant if he could hear anything, he 
answered thet he noticed a curious moreasing and 
decreasing whistling sound. We heard the sound 
during the ten minutes we were able to stay outaide 
ea, before continumg our observations. 
From 205 1™ to 205 6™ (Greenwich Civil Time) we 
registered on our radio-receiving set the rh © 
time-si from the LY station (Bordeaux). We 

the whole series of tops—but at the same 
time the ‘aurora statics’ disturbed the pen of the 
registering instrument. The impulses thus registered 
are of varying strength, and of them is of course 
exceptionally well determined ın time, being ‘received’ 
at same time as the scientific hme agnals. I 
therefore think that they may be of some interest. 
The maximum impulses of ‘ aurora statics’ and their 


duration were : ° 
No Greenwich Civil Tims. Duration. 
1. 20h 4m 288-60 04-08 
2 20h 4m 298-49 0*-10 
8. 20h 4m 3990 0-25 , 
4 » 205 4m 408-50 08-25 


As regards the intensity of these impulses, ? find 
that in each case the yertical component was greater 
than 100 microvolt : 

When, after the reception of the time aignals, 
we went out of the observatory, the curious 
sound had absolutely ceased, and later in the night, 
when also the aurora had vanished, we noticed t 
the pind geek was as if swept clean from statics 
and disturbances of our lari tas 

Concerning the curious sound, | would only remark 
that the weather was abaplutely calm when it was 
heard. As regards our antennæ system, it may be 
said that it conmsta of 5 strands of 40 metres each. 
Our recerver set is an aggregate, consisting of a 
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three-circuita tuner, two hıgh-fæquenoy valves, one 
modulator, one heterodyne, four low-frequency valves, 
relay and chronograph. 


Hans §. J UP, 
Astronomer to the Norwegian 
phical Survey. . 
Oslo (Norway), Deo. 1, 1926. 





To the above most m ing communication from 
M. Jelstrup I may add the following : 

On Oct. 15 I had the aurora stations at Bygdo, 
Oslo, Oscarsborg, Tomte, and Kongsberg m action 
from about 185 Greenwich Civil Time to about 2b 
on the following morning, and photographs were 
taken all the time from single stations, and from two 
or three stations simultaneously. About 70 successful 
photograms for the determination of height were 
secured. 

Only a few of these have as yet been measured and 
calculated, and they show the ordinary heights of the 





Fia. L—Aurora curtains photographed on Oot, 15. 
e 
aurora, from 90 kilometres to more than 400 lolometres. 


Fig. 1 shows one of ¢he best photographs of curtains 
at 192 5m Pea, A e from Balo to Ta west. The 
simultaneous photogsph from Oscarsborg proves that 
the lewer border of the left curtain was from }€4 to 
131 knlometres abowe #he earth, the middle curtain 
from 103 to 114 kJometres, and of the mght from 110 
to 132 kilometres. 

During the period from 195 15™ to 19 25™ whet 
M. Jelstrup heard the whfstling of the aurora, I 
regret that no succeaaful photograms were taken. 
From the visual observations made simultaneously” 
at Bygde by the Eee Rostedt, who helped me 
during the work, I quote the following : a 

195 10™. Dense masseseof rays and curtains down 
to the hormzon in E. and 8.E. 

195 12m. The same,down to the horizon in W., 
to the polar star in N., to the horizon in E., and gown 
to 40° over the horizon in 8. 


19b 14™, The same to the Great Bear in N. 


19h 16™, The same ın the N. and 8. down to 15° 
over the horizon. Red in 8. 
195 21m, Strong diffuse arc through Can. venat. 


from the horizon in N.W. to the horizon in N.E. 
19 24™, Pulsating aurora begins. 
e 


° e The abstract 1s exceptiqnall 


e a compact form, not in ite fullness 


® th 


- everywhere, from 
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192 26m, Strong pulsations over the whole heavens. 
Red in §. 

During the radio signals mentioned by M. Jelstrup 
the following observations are noted : a 

20h 3m, e pulsations have ended. All over 
thè heavens a light. In the pocket spectro- 


auroral line could be sean 
e entire_heavens, from the snow, 
and from everything which was illuminated by the 


scope the yellow - 


aurora. 
205 9m, Some pulsating bundles of rays. 
202 12m. The pulsations stronger eee begin 
_ to appear. 


It seems to me probable that the sound which, 
as M. Jelstrup says, exactly followed the vibrations 
of the aurora, could not come directly from the 
Iatter but from the surrou trees, antenna, 
and so on, and were caused by electrostatic discharges, 
which in their turn were caused by influence from the 
varying electrostatic charges of the aurora overhead. 

CARL SToRmMER. 

Bygdð, Oalo, 

Norway. e 


i 





Clerk Mixwell and the Cavendish Laboratory. 


Or all the notable contributions to the record of the 
Cavendish jubilee given im the issue of Dec. 18, perhaps 


the most sya Pir ise te) 18 the one by Sir Joseph 
Larmor on Clerk ; for it suggests the way in 


well’s “‘ Collected P .’ It was customary at that 
period for. the Royal ee to publish not only the 
complets popar m the Phi. Trans., but a oa 
abstract in the Proceedinge—a practice whic 
perhaps unfortunafely, has been depatted from. The 
abstract referred to appeared in Dec. 1864, and géve 
m concise form the substance of one of the most 
remarkable memorrs of last pone “ A Dynamical 
Theory of the Electromagnetic Field.” 

clear and-luminous, 


and I should judge was written by Clerk Maxwell with 
some enthusiasm. It is, as Larmor says, full of ideas 
which have syrvived and develo since, though they 
have been supplemented and for a timó appatently 
replaced by A PrO and quantum fonsiderations. 
It 18 posetble, hgwever, a a will see in 
Maxwell’s ideas of more than & century ago rather 
mêre than we perceive now; just®as w@now see In 
Faraday’s “ Thoughts on Ray Vibrations ” more than 

eff likely at the time. In order to make,that 

Maxwell abstract more te Ati paca to the present 
generation, and on.the Continent, I suggest that it 

ight be reproduced in NaturE.! 

e | venture to think that mathematical physicists 
are often too satisfied with mcorporating their ideas in 
ra intelligyble, 

significance 
of 
etail to 


end refrain from elaborating their 
after- anything like the same fashion as 
| ytters rate and discuss afid attend in 
the grod? utterances of the past. The novelty of 
Clerk Maxwell’s views at t period is sufficiently 
demonstrated by the tion or non-reception of 
by Lord Kelvin and by’ the great physicists of 
the Continent. They were never altogether over- 
looked in Great’ Britain, but not wntil they were 
clinched by Hertz did they make their way in pe; 
and the present eration is 80 1ed with ita own 
rapid advances that a reminder of the idees held by a 


1 We hope to be able to find space to reprint the abstract in an early 
me.—ED. NATURE. 3 
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pioneer long before most of them were born might be 
opportune and serviceable. ; 
identally, I would put on record a mention of 
what will doubtless elsewhere be referred to, namely, , 
the remarkable gathering of physicists at Cambn 
in celebration of Sir J. J. Thomson’s seventieth birth- 
day ; a gathermg which, though y of a domestic 
character, was a sign of the en usiasm and prolific 
genius of our own times, and could not have been 
sid ese in any city or university of the world. 
Indeed, if an earthquake or Hera a y had 
overwhelmed the room in which that meeting was 
held, on the evening of Dec. 18, the science of physios 
would have taken | to recover from an irretrievable 
loes. The world at , and even the disciples of 
other branches of science, do not realise to the the 
magnitude of the developments which are now going 
on, both in actual achievement and in lummous 
a ie We hve in a tme of upheaval, for the 
tunate result of which we may have to wait many 
yon ; but there was in that gathering an element of 
ope, in the large group of younger workers, many 
prana others referred to, who show no sign of resting 
m their labours or being satisfled with the consoli- 
dation of past achievement, but are actively Biscia 
in T clues and in applying their -pre- 
pared minds to future and perhaps still more fertile’ 


OLIVER LODGE. 
Deo. 21. 





The Mystery of Money. 


I po not think the writer of thè very full review 
ubliahed in Naturs (Nov. 27) of my book, ‘‘ Wealth, 
irtoal Wealth and Debt,” really understands my 
new theory of money or the solugzon of the economic 
paradox, which he states, surely rather prematurely 
ae prophetically, dati rejected by every student 
of economics. I ie oxi every student of 
chemistry rejected the theory of atomic disintegration. 
when it was first proposed a quarter of a century ago. - 

The reviewer quotes me to the effect that the 
aggregate of money, wwe of tts ay, 
represents the aggregate ue of the wealth which 
the community prefers to be owed rather than to 
own—which negative quantity of wealth I term the 
Virtual Wealth of community—and then states 
that the argument is not lucid, even to the trained 
student, especially where he reads on a later page 
Wrtual wealth has in fact little to do with’ 
the quantity of money. He alleges I do not seam: 
to realise that yea aes retain money balances for their 
convefience, though on p. 205 I state, “It suits 
some of the peoples convenience and affairs all of 
the tame and all of the people’s some of the tame to 
be owed rather than to wealth so that they 
may be at liberty to select at their own time the sort 
antl quantity the need ... in exchange for their 
money.” Similarly, with regard to my ‘pro to 
issue @etional money in lieu of bank credit, ending 
with: “ In truth, Prof. Soddy’s real plea is for the 
nationalisation of banking,” the®criticiam is a travesty 
of what I do pro and the ‘real plea’ about the 
last thing I would advocate. 

ABS the new theory of money, it follows 
the ordinary quantaty pao familiar to every 
tramed student, in regarding value or purchasing 
power of the unit of money as being inversely pro- 
portional to the quantity in circulation, conmdered 
as a single independent iable. This is the same 
thing as saying, as L do, t the value of all of it 
is the same, whatever that may be. I should 
have rather expected from the trained student and , 
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the economist the criticism that my new theory was 
& mere round-about and unnecessary re-enunciation 
of the old quantity theory, though they are in fact 
quite different. my theory the value of the 
aggregate quantaty of money iB tive non- 
existent quantity of wealth, not amenable to the 
laws of conservation, and alterable, though not very 
widely, by purely »psychological factors. On the 
quantity theory it is related, in some indefinite and 
unexpleined way, with the quantaty of goods in 
existence, and, by what will I think come to be 
ik ped ry as a very curious blunder, also with the 
ocity of circtilation of money, altho changes 
in the velocity of circulation affect y rates of 
production and consumption and leave the quantity 
of In existence unc 
can only deal in limited space with a few of the 
other criticisms. As regards the War inflation, I do 
not want “to put the clock back.” The-evils the 
country is now experiencing are the direct co ence 
of the attempt to put the clock back to pre-Var as 
the value of money. I want for the future 
to stop all possibility of j with the value of 
the £ sterling as much as at of the lb. avoir- 
dupo. The reviewer states that my proposals would 
E to the ground “ the whole t structure, with 
all the assistance ıt renders to industry.” My object 
is abeolutely to destroy the whole system of fictitious 
credit in which, not the lender, but the general public 
gives up what the borrower receives, paying the 
principal out of the purchasing of the money 
ey and the interest out of taxation, and to 
rep it by a system of uine credit in which the 
lender gives up what the borrower receives. As for 
the “ asistance ” the existing system renders to 
ind , look around and meditate upon Cacus who 
the oxen k into his den that it might 
appear he had let them out. Where else but in the 
so-called science of business would it be deemed 
unimportant who providéd and gave up the money 
for a loan so long as rt was provided? 

The reviewer himself answers his own doubt as to 
how the £M2000 of new money to replace bank credit 
would be issued. “The new money would wn- 

uestionably be paid into the banks,” who have 
“in future to keep pound for pound against” current- 
account “ deposits.” The money will continue to be, 
as it already is, in circulation by cheque. There 1s 
no addition to the quantity, But it is pro to 
rectify the omission of the,banks to pay the State 
for it when they issued ıt and put it mto ion. 
The ‘penalisation’ of holders of War n by the 
redemption of their stock is mae rane The stock 
would be bought on the open mar t, and if they do 
not want to be ‘ i they need not sell it. - 

I admit my proposals do not fully solve all the 
problems facing Great Britain ın ita excessive de- 
pendence on export trade for,ita food, and merely 
claim that they would make ther solution camer 
rather than more difficult. The reviewer misrepre- 
sents me as advocating *‘ floods of new currencg.. . 
[being] issued by the State part with the optimism 
of the producer” despite the absence of foreign 
buyers. Money is issued pars passu with increase of 
production to maintain the index number, or the 
average level of home prices, constant, and to keep 
them from falling with the increase of production. 
Goods unwanted and for which there are no buyers 
would fall in proce, and the goods the buyers wanted 
would rise in price relaitwely as now. It is the average 
price-level which is mainteined constant. 

FREDERICK Soppy. 

131 Banbury Road, Oxford. 
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Ir is always unprofitable tq both author and 
reviewer to attempt to reconcile conflicting views by 
further explanation on either side. Space alone 
precludes a successful issue. Such differences can 
only be left to the arbitrament of the *reader. In 
this case he can clearly judge on the count of lucidity. 
A few further points may be within the limita of 
his patience. seas 

f. Soddy’s conception of “ virtual wealth § ig 
a phantasy. Every deposit in a bank is balanced 
by an asset, presumably of genuine value and backed 
by real goods or definite 
constitute part of the quantity of money 
The author contends in his letter that their value 
is a “negative non-existent quantity of wealth.” 
Passing by the difficulties of determining how & 
Hany can be non-existent or how a value (connoting 
abstract) can be a quantity (oonnoting the 
concrete), let the reader note that the review agreed 
(with the author) that the pure Bees Pore created. 
by bank loans is abstracted from community, 
through the oo ential reduction of the general 
ing power of money. Hence, if the borrower 
gains (temporarily and upon his undertaking ulti- 
mately to repay it to the bank) what the community 
loses, and if that loss is real—as Prof. Soddy truly 
argued—how can the gain, which 18 expreasod - 
titatively by the depomt created by bank pan: 
be non-existent ? ° j 
the author’s statement that the 


While aooepting 
nationalisataon of banking is the last thing he would 
advocate, the reviewer still adhereg to opinion 


that it would be impracticable to give the State all 
the oredit powers of the present banking 
unleas it also owned and conducted that system. 
The State is indeed E S T 198) as replacing 
the banks as a lender of £2,000,000,000. me 
Prof. Soddy urges that after the State has issu 
this amouft of new currency, eeh bank when it 
lerfis in future is to give up what the borrower 
receives. We may start then with a simple balance 
sheet of : 


STAGE 1l. 
Liabilities Assets. ‘ 
ital . . £20 Cash... £120 
A’s Deposit 100 ° 
l £120 ° £120 
B, wishing to borrow £100, goes a eg benk, which 
ia to give up to him £100 cash. t it do so. B 


ds the eash im buying, say, a house from C, agd 
deposits the cash jn the bank. The balance sheet 


then appears : 
{raan 2. . 
Tiabilities. ° Assets. 
Capital £20 Cash. . . £120 
A’s Deposit 100 B’s advance 100 
Cs Deposit 100 ` 
£220 £220, 


So the “process goes en unfil the ratio of cash to 
deposita reaches the safe limit of 1 to x. how does 
this differ from the presertt system ? Not one whit. 
But Prof. Soddy will retort that he has stipulated that 


the bank must keep pousd for pound against depofite, 


so that 2 can never be reached. Exactlyp and 
so the review gtated that the bamks can earn no 
interest, and that the whole credit structure would 
thereby be ee the ground. ° 

y, doe f. Soddy seriously conmder that 
holdinge of £2,000,000,000 of interest-bearing War 
Loan could be permanently cancelled by its purchase 


righta. ‘These deposits , 


- of the transpiration-current should 
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on the open markef in exchange for ‘new national 
money’ issued by the State, such money bearing 
no interest at all? If so, he has yet much to learn 
of human nature. W. H. Coarss. 

[No further correspondence on this subject can 
be acospted.—En, NATURE.] 





°? © Transmission of Excitation in Plants. 


Ix his letter in Naruna of October 28, Prof. N. Q. 
Ball throws doubts n the validity of my conclu- 
sions that in Mimosa (1) the transpiration-current has 
nothing to do with the conduction of the excitatory 
Impulse, and (2) that the conduction is a pheno- 
menon of pro ion of proto ic excitation. I 
would refer f. Ball to my work ‘The Nervous 
Mechanism of Plants ” (1926) for accounts of - 
mental demonstrations fully justifying the 
conclusions, Limited a allows me to 
refer here only to a few of the more important 
resulta. 


The possibility of stimulating Mimosa by sf Soa 
tion of extracts of the stam to the basal end of a cut 
shoot has been adduced as evidence in support of the 
transpiratian-current theory. This is by no means 
conclusive, as I have already poi ted out m ““‘ The 
Nervous Mechanism of Planta,” p. 17: “It is ocon- 
ceivable ‘that osrtain table extracts might act as 
stimulants ; vegetable oids of a poisonous nature, 
for example, produce excitation when applied in 
minute doses to the cut end of the stem. It would, 
however, ‘be 
result that an alkaloid is excreted from the plant 
under the action of a minimally effective stimulus.” 
The ae facta will be found to discredit the 
thee iration-current. 
1. The PEL be cpap ty theory is based on the 
supposition that idjury to wood caused by the wound, 
ae a stimulating substance which, being carrfed 
By the iration-current to the leaf, stimulates it 
to movement. It follows from this theory (a) that 
an intense wound-stimulus is essential for stomulation; 
(5) that the impulse should only travel upwards in the 
same direction as the ascent of a ee olny 
; the same as that 
of the exci Impulse; and (d) that in conditions 
wie the e ascent of sap there should be 
no transamiasion of impulse, z 
I will take thege points one by one. (a) I have 
shown that Mimosa can be exgited by an electric 


aheck one-tenth of thb intensity of that which evokes. 


human sensation. No wound is produced, yet the 
excitgtion produced by such an excessively feeble 
stim is transmi to & considerable daa, 
(b) The excitation is found to be simultaneously con- 
ducted both and downwards. It is also found 
that, under moderate unilateral stimulation, the trans- 
mitted excitation ascends ons side of the stem to the 
apex and descends down other. The transpiration- 
ourrent could not possibly have produced this result. 
(c) Accurate detegminatigns of the velocities show that 
the rate of transmission of *excitation is several 
hundred*times quicker thay that of the ascent of sap. 
(d) The tip of the aP leaf of Mimosa ‘was 
stıirgulated by the epp ication of a of hydro- 
chloric acid: an imp was génerated which travelled 
to # considerable distance downwards i the 
direction of the hormal ascent of sap. Subsequent 
chemical examination proved that the stimulant had 
not b&en ut had remained localised at 
the ot ne of application. f 

ese experimental results leave no doubt of the 
unfounded character of the transprration-curren 
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theory. Nor can this theory be considered to have 
established ite claim to acceptance until it has been 
demonstrated that excitation induced not by flame 
alone, but by stimulus of every kınd—chemidal, 

I transmitted acroas | the 


2. I next adduce positive ewdence which proves 
that the transmission in the plant is one of proto- 
plasmic excitation. This is damonstrated by the fact 
that the transmission is correspondingly modifled by all 
conditions which modify the transmission of excitation 
in the animal nerve. polar actidn of a constant 
electric current is identical in the two cases; when 
the current is feeble, stimulation occurs at cathode- 
make, the excitation being tranamitted to a distance ; 
with stmo ‘current, excitation is uced at 
and at anode-break. In both Mimosa 


rise of temperature, and 
both, transmission may 
or permanently by various 


block is removed on the sto of the current.’ 
Finally, poisonous solutions lish the conducting 
power of both animal and plant. ; 

Theee results offer conclusive proof that the con- 
duction in the plant is a phenomenon of propagation 
of protoplasmic excitation, as in the nerve of the 
animal, 


J. 0. Bosa. 
Bose Institute, Calcutta, b 
Nov. 17. 


e—a 


The Behaviour of Cultures of Leishmania tropica, 
L. infantum, and L. braxiliense in the Sandfiy, 
Phlebotomus papatasii. 


HXPHRIMENTS were carried out to determine the 
behaviour of Leishmania brasiliense and L. infantum 
in P. papatasii. The sandflies were infected by feed- 
ing through & m of rabbit skin on emulsions 
of tes in inactivated. rabbit serum or defibrin- 
ated rabbit blood, and centrol experiments were per- 
formed with L. tropica in sandflies similarly infected. 

L. tropica from cultures introduced into the sandfly 
P, n (irrespective of the and source of the 
strain® of L. opca) behaved ig as L. tropica 
ingested by the sandfly from oriental sores, ùe. in- 
fection was always present in the uppermost end of the 
cardia, and in two cases out of twents dagelan were 
aleo found in the pharynx. Further, in cases of light 
infections the were confined to the upper- 
most part of the cardia only and, in some cases, sand- 
flies vehich had fed on an emulsion of 100-000 flagel- 
lates per c.mm. were found to contain no tea 
at all. Passage of L. tropica from cultures uga 
P. papaiasi appears to increase the pathogenicity for 
man of the organiem, as the folowing experiment 
shows, 

A subculture made on August 27 from a culture 
taken directly on July 7 from an experimental human 
Iaio was aad ior the i t. September 15, 
Sandfiy No. 172 (hatched in laboratory, tember 15) 
P. papatasn 9 fed on ion. of culture (100-000 
c.mm.) September 26: dfly died and was dis- 
sected. Numerous flagellates were found in the 
midgut, particularly in the uppermost part of the 
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cardia, which was almost completely choked up by 


The majority of the flagellates were long 
free forms. The sto of the aandfly was inocu- 
lated into a scarifled point on the right forearm of a 
volunteer. At the same time, flagellates from the 
same culture on which the sandfly fed*were inoculated 
into two scarified points on the left forearm of the 
same volunteer. 

Result—-November" 1: .Leishman-Donovan bodies 
were found in a papule on the right forearm on the 
site of the inoculation with material from the sandfly. 

No has so far (November 16) been observed on 
the sites inoculated with from. culture. 

Leishmania infantum and L. brasiliense i by 
sandflies (P. popatan from emulsions of tes 
behaved quite erently from L. ie, sana ol 
active division and, in the case 
marked morphological a ede 
(dovol Pnt of short stumpy forms into long and 
thin forms and exflagellation of Leishman-Donovan 
bodies), the flagellates were confined to the stomach, 
and, in two cases out of twenty in L. brasthense, 

were also found in the lowest part of the 
cardia. uppermost part of the cardia in tho neighbourhood 
of the cardia in the hood 
er eth nor were any ferms found 


on the development of Leishmania donovani in PAle- 


botomus and our own observations on the 
devel t of L. tropica in P. papatasts tend to show 
that sandfly in which tes of a ies af 
Leishmania are found attac to the epi and 
free in the uppermost of the cardia is tHe carrier 
of that es of ag. P. +18 & 
carrier of L. tropica and P. argensipes is a carrier of 
L. 


_Should the above®observations be 
strains of. L. infantum fatale 
absent from Palestine) there would 
eens evidence to the effect that P. papatasii 
is not the carrier of L. infantum, and the carrier of this 
pedir peng sole , P. sergenit, or 
a member of the minutus group of the genus Phle- 
botomus. The fact that of L. iroptca behave 
exactly as ingested Leishman-Donovan bodies in P. 
popatasts is Important, fee E DO TEPE 
and rapid process of obese behaviour of 
eee 
may be used for which Phlebotomus ap: 


transmitter of that icular species of 
mania. ' 8. ADLER. 
O. TASODOB. 
Microbiol Institute, í 
Hebrew Tey. 


Jerusalem, Nov. 16. 





The Origin of Fatuoide in Cultivated Oats. 


Tum sudden a oe of fatuoids, that is, orms 
Tha oat Avena fatua, in varie of 


attracted much attention both ite 
and agricultural Importance. e se ec has been 
widely held that they one through natural croas- 
ing between A. sahva atua, but m recent years 
they have been more Ea h as simple loss 
mutations from A. satwa. e heterozygous form, 
which is intermediate between the normal and the 
fully developed fatuoid, usually ly ap first, and in 
nearly all cases previously reco these hetero- 

rygotes segregate normals, ares aaa and fatuocids 
in a ratio of approximately 1: 2 
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A combined genetical and ogical study of this 
Sa ee begun early in 1924, revealed many new 


ply tous; a ani types Not only have three, or 
poasbly four, t of heterozygous fatuoids 
discovered, thus bringing t EDOS closely into 
line with the speltoid prob tivated wheat, but 
distinctive chromosome conditions have also been found 
to be correlated with the genetic behaviour and with 
the character of the segregates in the different 
The first and most common type, 
ratio of normals, heterozygotes, an 
been: described in NaTURBS, 115, core 678, 1925, and , 
wipes Agriouliure, 6, 303-318, 1026. Briefly, ell ` 


cheap as are of approximately equal vigour, and 
all have normad number of chromosomes, 


forty-two; but while in the normals these form 
twenty-one bivalenta, in the tea the ar- 
ent iB nineteen bi ta, one tri- 


valent, and one univalent, and in the fatuoids it is 
often nineteen bivalents and one quadrivalent. 

The second type also gives a ratio of approximately 
1:2:1, though the numbers so far obtained are too 
amall to determine this exactly, but thp fatuoid segre- 
gates from it are all dwarfed and partially sterile. In 
this case the normal segregates again have twenty- 
one brvalent chromosomes. The BTE e how- 
ever, have an extre chromosome, and comple- 
ment is either twenty-one bivalents and one univalent, 
or twenty bivalents and one trivaleņt. The dwarf 
fatuoids in tbis type have two extra chromosomes, the 
total of forty-four being arranged usually as twenty 
brvalents one quadrivalent. 

Normals and tes are segregated i in approx- 
mately equal numbers by heterozygous fatuoids of 
the third type. The y developed fatuoid form 

appears only very rarely, and is always dwarf and 


sterile. Soe P aa 
twenty-one bivalen heterozygotes, however, 


have lost ene chromosome and have only nineteen 
brwalgnts and one univalent. The sterile dwarf 
fatuoids have completely i 


meiotic drvisions, 
meluding faulty 


ir total chromosome 


similar to it except that the heterorygous 
are much more numerous than the normals, 
being about 5:1. In four heterozygous planta of this 
type which an dee cy tologically Aeudied, the 
osome n 1s fo one, a8 in heteronygotes 
of the third Cartan ii differences in the ohromo- 
some Srdan such as the more ffequent formation 
of ¢rivalen flagging of one or two bivalents, 
have been o put until the genetical constitu- 
tion of the particular plants has enap a Sols 
impossible to say whether these minor diff 
have: an special sig@ifidince. 
ose correlation between cytological conditions 
ae tio behaviour in these different types of 
fatucids seems to indicate clearly that fatuoids arise 
from normal oste, not by dither mutation or 
natural crossing, but by any eae of several different, 
rrregulariti 


the normal 
chromosgeme balance and T eexpression of 
other characters. o 
Discussion of the partictlar hypothesis which best 
fits the observations must be left sree ia a 
of this work, which will ghortly be 
On the practical agricul side there has em 
the possibility of developing commercially valuable 
varieties of oata Which are entirely free from fatuoid 
plain ee C. Laonanp Huske. 


t of Botany, 
King age, London, .C.2, 
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X-ray Evidence for the Existence of Different 
Modifications of Fatty Acids. 


Ix continuation of the work on the high order X-ra 
reflections af fatty acids done in this tory (J. 

Prins and D. Coster, Narusgu, July 17, 1926), I 
tried to get the high orders with stearic acid. In 


determining the long ing of a of stearic 
acid obtained by alow arlan 
f 


ve & 
cohol 
A. fihn 


spacing. 

btamed by eva eae g alooholic solution -on a 
glaso strip gave I but an acetonio 
ve two i relative intensities of 

whioh were altered by t changes in the way of 
forming the film. tly these facta point at the 


existence of different modifications of stearic acid.1 
As, on the other hand, Garner, Randall and Ryder 
ha Oham. Soc., 125, 881, 1024; 127, 720, 1925), 
a determination of the heat of sation and 
molecular volurfte, concluded that ecolc acid exists 
m two enantiotropic modifications, it seemed worth 
while -to test this point by an X-ray investigation. 
According to Garner (loc. cit.) the transition takes 
place between 12-5° O. and 17° CG. I determined, 
therefore, the long spacing of a layer of undecoic acid 
obtained by nfslting on a strip, first at 20° C. 
and a second time at 12-5° C. the apparatus not being 
between the two (the lower tem- 


measured. 
by Miller and Shearer (Jour. Ohem. Soc., 123, 3156, 
1928). ,At the lower temperature, however, these 
linds had practically disappeared and another set of 
lines of strong intensity occurred on „the , these 
lines belonging to a spacing of 80-1 A.U. When 
tem: ture was raised again to 20° O. and a photo- 
was taken after same hours, the lines due to the 
fences ing, though not wholly disa were 
ity of Imes be- 


co 

After theag resulta were obtained the beautiful work 
of Piper, Malkin and Austin (Jour. Chem. Soc., Sept. 
1926) on the different modifications of the even fatty 
acids came to my notice. As is stated by these 
authors, the different I ofestearic acid seem eto 
b& independent of the temperature, nd only to 

d on the manner the reflecting layer is obtained. 

higher orders are now being in j in 

order to get some informatien gbout the molecular 
structure of the different modifications. 

I am much indebted to the kindness of Prof. P. E. 
Verkade of Rotterdam, who put a quantity of very 
pure undecoic acid at my disposal. . 

G. M. Da Boner. 


° Physical Laboratory of the University, 
f Gromngen, Holland. e 





e 
A Rock of Unknown Origin from Glacial Gravel 

e at Ipswich. 

As LITTE time ago I found, in the sub-Chalky 
Boulder Cla peara gravel, exposed in the brickfleld 
of Moeras. X, Iton and Co., Ltd.? to the north of 
Ipswich, an erratic of unusual and arresting appear- 

ee oo eee ae ae 
soem not to bave pard much atbantin to the boterean these 
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ance, The gravel in which the specimen was em- 
bedded is that which, in my opinion, was laid down 
in the interval of time between the deposition of the 


ee I submitted it to Prof. 
of the University of Liverpool, 
Dr. Herbert H. Thomas, of the Geological Survey, for 


in igation. vai a APE ee aoa I me 
anae Asean upon the nature of the erratic, 
were unable to inform me as to its probable source 

“a : that thi 


done, anal with Prot, G, roa jaio I ave 
, and wi ; idt’s lesion, I gi 
below the result of his examination of the rock. dade 
“ I have got your specimen,.and I have examined 
it. If the boulder has its place of origin in Norway, 
it must be a sandstone from one of the pre-Cambrian 
formations. The rock is a breccia, consisting of 
fragments of a sandstone rock in a matrix. The 


ic 
has any resemblance to your 
stats Among the pre-Cambrian formations 

might be several possibilities for placing the 


of is oc dap oP eee le ieee es 

le, but of course not oertain, tha it is derived 

the districts around the mountain Gausta in 
Telemarken. My friend, Prof. J. Schetelig, to whom 
I showed your boulder, also agrees with me. But 
neither of us has ever seen exactly the same rock 
in su. We shall look for it in Telemarken. I shall 
send the boulder back to your address by mail 
to-morrow. The thm section I ghall here, to 
have a possibilty to identify the boulder, if I succeed 
in ing the breccia in siiu.” 

I d wish to thank Profs. Boswell and Gold- 
schmidt, and Dr. Thama, for the help they have given 
me in this matter. The rock, which I have deposited 
in the I ich Museum, where it can be examined, 
is of a definite pinkish colour. - ws 

° J. Rem Mom. 

One House, Ipewich. 





Thermal Agitationeof Electricity tn Conductors. 


ORDINARY electric conductors are sources of 
spontaneous fluctuations of.voltage which can be 
measured with sufficiently -sensitive instrumenta. 
This property of conductors agpears to be the result 
of thermal agitation of the electric charges in the 
material of the conductor. 

The effect has been observed and measured for 
various conductors, in the form of resistance unita, 
by means of a vacuum tube amplifier terminated in 
a thermocouple. It manifesta itself as a part of the 

henomenon which is commonly called ‘ tube noise.’ 
iha varv.of tha: efet oraina nos bi iia sees as 


gives rise to & mean val fluctuation V3 
which is Ppor to value ÈE of that resistance. 
The ratio V*/R is independen? of the nature or shape 


JANUARY 8, 1927] 


of the conductor, being the same for resistances of 
metal wire, graphite, thm metallic filma, films of 
drawing ink, and strong or weak 


ipl hag It 
does, however, depend on temperature is pro- `’ 


p a ta E Fae 
is dependence on temperature demonstrates that 
the component of the noise which is pro rtional 
to R comes from tir conductor and not from the 
vacuum tube. 


A similar phenomenon ap to have been 
observed and correctly interp in connexion with 
& current iva instrument, the string galvanometer 


(W. Einthoven, W. F. Einthoven, W. van der Horst, 
and H. Hirechfeld, Physica, 5, 358-860, No. 11/12, 
1925). What is being measured in these cases is the 
effect upon the measuring device of continual shock 
excitation resulting from the random interchange of 
thermal energy and energy i 
current in the conductor. Since the is the 
same for different conductors, it is evidently not 
ent on the ific mechanism of conduction. 
amount and character of the observed noise 
aiiiar kr would be expectod from expantnce with 
am , 88 WO m o wi 
the small-shot effect. apparent input 
originating in the resistance is of the order 10°" watt 
at room temperature. The co nding output 
power.is proportional to the area er the graph of 


power am Mana least in the range 
of sudio encies. magnitude of the ‘initial 
noise,’ when the quietest tubes are used without 
input resistance, is about the same as that produced 
by a resistance of 5000 ohms at room temperature 
in the input circuit. For the technique of amplifica- 
tion, therefore, the effect means that the limit to 
the smallness of voltage which can be usefully 
amplified ia often sets not by the vacuum tube, but 
by the very matter of which electrical circuits are 
built. e J. B. JOHNBON. 
Bell Telephone Laboratories, Ino., 
New York, N.Y., Nov. 17. 





Oxygen =17. O$. 


I xwow that I am Lich ie cme but old and un- 
repentant as I am I live to learn from young 
people and watch their domgs bias ia ght, tho’ maybe 
they are sometimes a little ‘ previdus.' ‘The 

beh nd Mesure. Harkins and Shpdduck’s letter ATUBH, 


December 18, p. 875) is doubtless i le and 
unanswerable. Probably, therefore, L am re than 
stupid in being surpri at “tho atom (presumably 


oxygen of masa 17) which is synthesised.’ 

however, that a r errant molecule of far h 

were the stricken ‘atom,’ it. might well be ‘ electro- 
lysed’ and give OH=17+ Hel. Who will aay me 
nay and make it clear that this ot be? Uesanian 
o are sometimes tall and the Propi fng of the 


Wheat P may well have i Chicago 
laboratory, just as Cambridge, being an apanage of 
Newmarket, is gi over to racing competitions and 


so demoralises whose of our educational 


. . kd 
I know full wel, that it is wrong for a poor worm of 
inter- 
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‘may be doing as the movi 


5l 


everything—has recently assuredeus that the elementa 
short of uranium are i stable, even ab the 
super-satanic temperature of 2,500,000 million de- 
grees. If so, is a mere missile of mass 4 with a range 
of 6 crm. likely to knock spota off them ?° Cannot we 
rather picture the nitrogen molecule, in itself a hard 
nut to crack, as contemptuously asking, whenever hit 
by an a-particle: ‘Who are you shoving of?’ and 
saa eae Rb TE mee Poe 

b o i 
birth by the faithful electron, aa thon wickedly com- 

: TE ; ? 


just a little E 
and would seek to tell me what happens when I 
my stylo mo my coat sleeve: a fundamental 
question to which I can get no answer. The a- icle 
stylo does. en I 
read the heroics in NATURE of ber 18, I am only 
too conscious of the greatness of the ‘Electronicals’ : 
still, men with the unlimited uleti wer they 
pomes might sometimes deign to deal with matters 
which affect ordinary mortals and with the common 
objecta of the laboratory floor. 

Haney E. ARMSTRONG. 





Temperature Coefficient of y-Ray Absorption. 

RacanrT improvements in design and technique for 
a gold-leaf electrometer, details of which will be 
published shortly, have made it possfble to apply the 
instrument with succeas to the problem of a possible 
temperature coefficient of y-ray absorption. Pre- 
liminary measurements with lead as absorber, over 
& ture range of about 250° O., indicage that 
when due allowance has been made for the expansibn 
of the lead,»there occurs an increage in the absorp- 
tior» coefficient of approximately 0-2 per cent. par 
hundred degrees rise of temperature. That 
effect is dependent on temperature, or indeed on any 
incidental at all, is somewhat of a surprise; and 
considerable interest is added by the recent account 
by H. 8. Read (Phys. Rev., 27, 

of temperature on X-ray rption, ig which 

he records, for lead and the five other metals examined, 
a tem tare increase in the coefficient ef the same 
I as here reported. Further investigation 
is contemplated» L. BASTINGS. 

The University, Durham, ° 

e 8. ‘ e . e 

e 


The Supposed Law of Flame Speeds. œ 


Wirra reference to Prof. Bone’s letter in NATURA of 
Deo. 11, p. 887, it is evident that the generalisa- 
tion advanced by Prof. R. V. Wheeler and Dr. W. 
Payman must break down when one of the oom- 
bustible in a complex ‘mixture interferes with 
the burning of another. This has been shown to 
occur for carbon monoxide—h 
Dr. Paytan (J.0.8., 185, 1 
the speed of mg of carbon monoxide ig much 
increased in the presence df hydrogen. The reverse 
effect occurs when mixtures of carbon disulphide not 





mixing suitable carbon disulphide—air and (say) ether— 
air mixtures having the same peod of famo, mixtures 
can be obtained whi 


45 Caledonia Road, 
Saltcoats, Dec. 20. 


dipon i oats fares by 
, 1918).. In this case 


. 878, 1926) of an® ° 
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i Popular Long-Range Weather Forecasts. 
SS CE last April, forecasts of the weather for fifty 


days ahead have been appearing in the Dasly 
Meal. The forecasts, which are prepared by Lord 
Dunboyne, have excited a considerable amount of in- 
terest. The question of long-range forecasts has been 
engaging the attention of meteorologists for some time, 
and they would welcome any progress in this direction, 
even if in the first instance the forecasts were purely 
empirical. Lord Dunboyne has not published any 
account of the principles he uses, and it is not possible 
therefore to study the methods of the forecasts, but only 
the results obtained. The forecasts are given in the 
form of a diagram, and it is stated in the explanation 
that the higher the curve rises above a datum line the 
greater the probability of rain, and the lowet the curve 
falls the greater the probability of dry weather. When 
the curve rises sufficiently far above the datum line, 
and rainy weather is indicated, the area within the 
curve is blackened, and similarly the lower parts of 
the diagram are shaded to indicate that dry weather is 
forecast." In this way the periods when wet or dry 
weather is expected are shown at a glance. 
From the curves it is possible to read off what are 


+ bere called ‘forecast numbers.’ The day when the 


curve is below the datum line has a forecast number of 
I; one with a curve on the datum line a forecast 
number of 2 ; alittle above gives 3 ; considerably above 
the datum line but not up to a blackened area, 4, and 
when the curve rises to the blackened area the forecast 
numbesis 5. To compare the forecasts with the actual 


. weather, readings have been taken from the Daily 


W eather Report frem which weather numbers have been 
deduced. The weather number for each day is déter- 
mined as follows: 5 is a day when more than 2 mm. of 
rain has occurred; 4 when the rainfall is between o-2 mm. 
and 2 mm. ; the other numbers are for days when the 


*rainfall is less than o-2 mm. ; 3 is a day when the mean 


cloud amount is 8 or more; 2 when the mean cloud is 
between 3 and 7-9, and 1 when the mean cloud is o to 
2-9. These“cloud amounts are the means of the cloud 
amounts recorded at 9 A.M., I P.M., and 6 px. This 
seems to be a fair way of comparing the two sets of 
numbers. The only doubtful is that of weather 
number 3, which represents overcast skies, for anti- 
cyclonic cloud may cover the sky in perfectly dry 
weather, and it would be air to class a forecast 
number of 1 as a failure, when the*weather that occurred 
was anticyclonic, merely because the sky was overcast. 
*But such weather, though it occurs in the winter, is not 
much in evidence in thesummer, and the period under 
consideration is that from April to SE during 
this part of the year an overcast sky may very fairly be 
taken as halfwvay between raimy and dry we&ther, and 
the abeve criticism would not apply. 

The diagrams are given tor fifty days ahead, but they 
are amended from time to tie, and therefore the fore- 
cas for a given week made six weeks ahead’ may differ 
from the forecast for the same week as given five, four, 
or less weeks ahead. Tô take, for ex&mple, the forecast 
for uth-east England for the week commencing July 4 
(Fig. 1). When this first appears in the Daily Mail for 


1 Some shght changes bave lately been made in the diagrama, but thr 
doas not affect what follows. 
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May 28 it shows the curve below the datum line for 
all the days except July 5 and ro, on which days the 
curve rises just dbove the datum line ; that is to say, 
the forecast was for a week with a definite but small 
probability of fine weather. Theenext forecast for the 
same week shows the curve above the datum Ime for 
all days with a probability of rain on July 5 and 7; 
this probability seems to be reduced in the next 
diagram, and when we come to the ferecast for three 
weeks ahead the curve has fallen below the datum line 
again except at the end of the week, when it mses a 


DATE OF 





Fig. 3. 


little above; for two weeks ahead a blackened area 
occurs on the last day, and the forecast for one week 
ahead is very similar. The actual weather experienced 
at Kew was as follows: 


r July 4. 5:0 5 
” 5 : 20 4 

oe 6 ‘ O° 4 

7 3 T 3 

; oa, 2 2 

TEE: -« Trace 2 

„ IO Trace 2 


Another week, that commencing October 17 (Fig. 1), 
when it first appeared in the Daily Masi for September ro, 
gave rain as probable at the begmning and end of the 
week, on all days, in fact, except September 20 and ar, 
but the curve was above the datum line for the whole 
week; the next curve was ve the blackened area 
all the week. The forecast for four weeks ahead was 


+.’ 


53 
, Without first i 
, and with- 


ere successive forecasts 


differed among themselves. There are other examples 


where still more striking changes 
forecasts for the same week, changes mu 


ch greater than 


bject to 


amendment as time advances.’ 


occurred in successive 


h 


out trying to find a case w 
would be expected from the statement 


that ‘‘ the curves are su 


These weeks were taken at rendom 
looking up the actual weather that occurred 


the 


but the. curve*fell lower at the 
and in the last forecast of the series it 


NATURE 
COMPARISON BETWEEN ACTUAL WEATHER AND FORECAST 


kept the blackened area at 
ENGLAND SE. LONDON. 


above the blackened area all the week. 


The forecast for three weeks ahead had 
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very similar to the first one, but the blackened areas 
were reduced. 
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was below the datum line on the last day of the week. 
The following was the actual weather at Kew: 
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° One Weak. Six Weeks. 

o I 2 3 4 re) I 2 3 4 
Krw. Actimel . -. wo 7a 45 al 16 40 57 2 

Chance . 35 6s “4 «| «(88 Is 3I z4 2 26 
Rato og TI Io oB I4 Io Iri o8 T'I rI 

° l 

Sorry. Actual . . 34 67 43 3I 9 30 sf “s4 a4 10 
s Chance . , 33 62 40 3s a: SI 50 3 ns r0 
Rato ro T'I T'I og Io II I9 ©¢ I 


ccess. This means Matheo s 
=a successful in 55 per cent. of the _ COMPARISON BETWEEN ACTUAL WEATHER AND FORECAST 
cases and failed in 45 per cent. The ENGLAND SW SCILLY ISLES, 
e 


results for Kew for six weeks, and the 
results for Scully both for one week and 
for stx weeks ahead, come out at almost 
exactly the same percentage. At first 
sight this seems a definite measure of 
success for the forecasts, but a further 
examination of the figures shows that 
this seeming success is illusory, since 
the are very near to those which 
would be expected on chance. 
The above table gives the difference 
between the forecast numbers and the 
weather numbers for Kew and Scilly JU 
both for the forecasts one week and six 
weeks ahead, together with the numbers 
which should expected on pure 
chance, and with the ratio between them. 
From this table it will be seen that 
the distribution ig very close indeed to 
that of pure chance. If the forecasts 
had any measure of real success the 
table should show a high ratio for 
differenges of o and 1, and low valùes 
for differences of 3 and 4; but there is 
no indication of this.” B 
To emphasise the fact that the dis- 
tribution is solely due to chance, the 
weather numbers have been taken for 
Kew and have been compared with ‘Rrr 
* ethe forecast numbers for different 
months,May with October, June with 
September, July with August, and so 
on; moreover, the days have been re- 
versed, that is, the first is compared 
with the last day of the month, the 
second with the last day but one, and 
sô on; therefore by no possibility can 
the weather numbers have any con- 
nexidn with the forecast numbers; the 

e differences come out as follows :— 


Oo I 2 3 4 
j 35 70 45 237 7 
» This is in striking agreement with the 
elegitimate comparisons, and emphasises 
the fact that the latter too have the 
appearance of being governed by noth- 
ing but chance. 6 
' Yet another method of examining the figures is 
e to take correlation coefficients between the forecast 
nunfbers and the weather numbers. The adjacent 
7 table gives these*for each month for Kew and Scilly, 
and fpr forecasts of one week and six weeks ahead. 
These coefficients have of course no significance ; 
even the value of +0-6 for August in Scilly, standing 
alone, does not indicate any real relationship between 
the two sets of numbers. °- 
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It would appear, therefore, from the foregoing 
considerations that the forecasts, even for one week 
ahead, have not any success. They are not, in fact, 
any better than could be obtained by purely for- 
tultous predictions, and agree with what one 


Nevertheless, it would be interésting to have some 
account of the methods used. Lord Dunboyne has 
made a study of meteorology for many years, and 
if he were to propound a theory of forecasting It : 
would meet with due consideration from meteoro- 


would expect from chance m a very marked way. ! logists. C. J. P. Cave. 
i ` m ; e j 
1 Regions of Compression.* Š 
; By Dr. J. W. Evans, F.R.S. 


I 


TE accumulation of great masses of sediment 
destroys for the time being the isostatic balance 
` of the earth’s crust, which is restored by the outward 
flow of the plastic sima beneath them to other areas 
where the amount of deposits is less, or towards 
mountains subjected to erosion that diminishes the 
superincumbent._ load. 

As a result of this outflow the surface on which these 
thick deposits have accumulated is correspondingly 
lowered. Such a depression of a previously approxi- 
mately level floor of deposition may be described as a 
sedimentation subsidence. i 

Thus thick accumulations tend, by the direct result 
of their weight, to form and fill hollows in the earth’s 
crust, and so provide for their own preservation. 
Hence it is that, as the late G. W. Lamplugh pointed 
out, the areas in which geological formations have now 
their most important outcrops are those in which they 
were originally deposited in the greatest thickness. 

Where sucha AE subsidence bas occurred, 
we must distinguish constituent parts of the re- 
sulting structure: ‘the basal or external portion, con- 
sisting of the older and more consolidated rocks that 
formed the original floor of the area of deposition, and 
the internal deposits made up of the sediments and 
other materials accumulated upon the former. 

The depth of the accumulated sediments, and con- 
sequently the amount of the subsidence, is greater 
near the foot of the mountain slopes, and gradually 
diminishes as the distance, frorg the mountains fn- 
creased, although at equal distances it will be thicker 
opposite the outflow of important rivers and less where 
these were absent. ° 

At a greater distance from the region or regions of 
erosion, where the amount of sediment deposited was 
less, the accumulation of calcareous material from the 
growth of organisms or the precipitation of carbonate 
of calcium, also derived originally in the main from 
organic sources, must often have played a similar part 
in causing subsidence by their weight. 

The eruption of lava and ashes will have a like re- 
sult, intensified by the removal of the material from 
beneath. The generale tendency would, however, be 
for the load and depression to diminish as the distance 
from the source increased. At the same time, the 
inflow of the plastic material from the area of maximum 
sedimentation would add to the effect of the decrease 
of the load. Ultimately, at a greater distance, where 
the deposition was still more reduced, elevation would 

depression. 
the period of comparative 
venes between paroxysips of 

1 Continued from p. 17. 
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iescence that inter- 
movements, result- 


ing in folding and thrusting, the horizontal compressive 
forces in the earth’s crust, which had hg the time 
being) been exhausted, are once more slowly developing 
and increasing in strength. At last the crust yields to 
the pressure. where the resistance is weakest. Other 
things being equal, this will be where the solid crust is 
bent most deeply down in a sedimentation subsidence. 
There it is no longer flat and horizontal, and directly 
opposed to the forces of compression. It has con- 
sequently very much diminished powers of resistance, 
recisely as a pillar bent out of the vertical line is 
m le of ining the same weight as if it were 
ht and erect. e weakness of the crust in the 
subsided area is increased by the fac} that the de- 
pression of the solid floor through some thousands of 
feet brings the rocks into regions of higher temperature, 
and the increase in temperature must be accompanied 
by a considerable decrease in strength, while the un-- 
consolidated deposits of. the interior of the subsidence 
can add little or nothing to its powers of resistance. 

Accordingly, it is in a tract of subsidence that the 
crust gives way under the forces of compression. It 
is true that these forces operate on®the whole surface 
of the globe, but immediately the portion with least 
resisting strength yields, however slightly, the re 
mainder of the great circle on which the yieldmg takes 
place is released pro tanto, adjusting itself by a move- 
ment of elastic expansion, so slow that the resistance” 
opposed to it by the viscosity of the subjacent plastic 
sma is inappreciable. l ` 

It must be remembered, however, thaf, as already 
indicated, there are other horizontal forces affecting 
the earth’s crust that may increase or dimmish the 
forces of comppressipr? locally, and these may in some 
instances determine whether the crust yields at one 
subsided tract or another. When such a yielding has 
taken place, the prokabifity of the crist giving way at 
another point is at once greatly diminished, at any rate 
for the time bemg. 

The first effective action of such compressive forces 
usually antedates by a consitlerable period the epoch 
of maximum disturbance, and is as a rule Pe prd, 
and gentle, so that it merely es be slightly and 
deepens “the area of subsidence. e° deposition of 

t thicknesses of a succession of shallow-waf€r strata 
is usually explained as due to subsidence by way of 
isostatic adjustment of the earth’s crust, to correct the 
disturbance of equilibrium from the weight ofe the 
sediments ee ted. Prof. A. Merley Davies has, 
however, di attention tò the fact that there is a 
limit to such an adjustment, because the density ôf the 
sediments laid down is less than that of the plastic 
subcrustal sima displaced. 

Let s be the original depth of the sea, and / the 

® - 
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amount by which thesea-bottom is lowered ; then s+/ 
will be the thickness of the deposits if they reach the 
‘surface of the sea. Let the density of these sediments 
sbe pa that ofthe plastic sima displaced p,, and that of 
sea-water p, Then, if isostatic conditions prevail both 
before and after the sedimentation, we shall have 
pSt+pl—p,(st+): that is to say, the weight of the 
fea-water over a unit of area before the deposition of 


e the sediments , Pius the weight of the sima displaced by 


t of the sediment 
; so that 


, the subsidence, i ig equal to the 


* deposited. Hence (p,—p,)l=(p, — 
Enbe Ps ang ie nak 
S Pap s Pa — Pa 
Accordingly 1+ (the total thickness of the sediments) 
„P — Ps 
=—s, 
Pa — Pa G) 

If, however, the subeidence be slowly deepened as the 
result of gentle lateral pressure, esston-subsidence, 
It is A for much greater thickness of deposits to 
ian alee without rising above sea-level than would 
be possible according to these calculations, and this 
appears not infrequently to happen. But it must be 
remembered that this down movement imposed on 
the crust will cause the displacement of still more heavy 
plastic sima below, and the isostatic balance will be de- 
stroyed, because the sediments d sited are less In mass 
than the matena laced. ere should, therefore, 
be a defect of gravity in areas of deposition affected by 

entle lateral pressure. This is, in fact, the case in the 
Gangetic Plain, as well as in the low tracts lying east 
and north-east of the Andes. 

The strength of the original crust, remforced by the 
lateral pressure, fay nevertheless be sufffcient, for a 
time, to resist the upward pressure from below. 4 
if the horizontal forces cease to operate, the downward 
fold of the crust will ultimately yield to the pressure of 

“ae shen material beneath, and the terrain will rise 

isostatic adjustment is restored. It is not im- 
probable that the alternation of marine and continental 
conditions which is so frequently observed may, in 
some instances at least, represent changes of this 
description accompanying intermissioms and variations 
of moderate horiz6ntal compression. 

eWith a continuance, and still mose with an incres&e, 
of compression, the exterior framework of the subsi- 
dencg will gradually close, and throw the interior sedi- 
ments, still soft and plastic, in@o folds of ever-increasing 
complexity. As these develop, the interior accumula- 
tions will tend to rise instead of sinking, and to pile 
lves up into mountain masses concentrated on a 


. limited portion of the earth’s crust, which will be once 
e more loaded in excess of the isostatic balance. A new 


subsidence—a feldtng subsidence—will enspe, with 
greatly increafed disp ent*of the sima. 
Whef the isostatic balange is once more restored, the 


summit of the mountain folds will still rise high above 


@ thé adjoining plains; but a much greater portion will 


lie far below, and the protection of most of the sedi- 
ments of the ‘internal structure from future destruction 
will be still further assured. 

Let, as before, pe be the density of the sial and p, that 
of the sima, and let j be the depth below the sea of the 
base of the mountam folds, co mainly of sedi- 
ments, including for the present purpose < both the rocks 
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of the original surface of deposition and the later, 
interior, sediments; and lct & be the height of the 
mountains above the sea, m the height of the plains, 
and c the thickness of the sial of which they are formed. 
Then, in order*to _preserve isostatic balance, we must 

have 
(2a) 


Pee +P Hm- c) p+). . 





So ` hed Pehle’ ~ (ab) 
aad c.t) Plh +3 lz Zen (2c) 
Pi — Pa peh- Pa 


The upper portion of the folds will commence to be 
eroded as soon as they rise above the surface, and will 
never redch the height which is obtained by continuing . 
and completing the portion of the folding that can now 
be observed. Consequently, the base of the folds is not 
now and never has been so deep as would have been the 
case, but for the progress of erosion and consequent 
removal of load. 

The gravitation data obtained by the Coast and 
Geodetic Survey of the United States in North America 
are best interpreted as indicatmg that the maximum 
depth of the folds is about 86 km. below sea-level. 
The a height of the crests may be taken as about 
3500 m. above sea-level. We thus, know roughly both 
j and A, but the value of c, the ieee cele Galas 
the plains, remains to be determined. 

This amount is also concerned in the isostatic belance 
between the continental plains and the sea-bed. Let 
the depth of the sea outside the continental shelf be S, 
and the ht of the plains above the sea be, as before, 
m. Then e mass of the sial befow the plains must be 
in isostatic balance with the sea-watereand the sima 
below it, down to the level of the base of the sial of the 
plains 


Hence 


pat PS + p,(c — m —S) (32) 
when p, 18, as before, the density of the sea-water. 

So * (a= pyhS + pme (py — pac (3b) 
and teek tem, 0 
But since’ p,(j +m) —p,(h+j) alsom(p,—p,)c, '. (28) 
we heve p +m) -— p.h +) = (pP — PS + pm. (4a) 

Hence Pai — S) = pelh +3) — PS (4b) 
m =” a Z - (40) 


Eiraaung maa e S as 47 km., 


Pa = 1-10086p, — 0059545. 


In view of the uncertainty of the data, these figures 
can only be regarded as a provisional approximation ; 
but they are sufficient to indicate the general nature of 
the relation between p, and p.. The probable values 
of p, for different values of p, are shown in the first and 
second columns of the accompanying table. 

With any correspon values of p, and p, we can 
determme the value of ¢ irom either of the equations 
(2c) or (3c). These values age set out in the fourth 
column of the same table. 
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It is remarkable how little the calculated thickness 
of the sial of the plains varies with the different values 
of the density of the sial and sima. It is considerably 
hee than the 15 km. deduced by Dr. H. Jeffreys 

m seismic considerations or the value assigned to it 
by H. Washington, 15 km. to 20 km., or, indeed, than I 
should myself have thought probable, but much less 
than the figures arrived at by Wegener. Although the 
data are only known approximately, it is difficult to see 
how the thickness can differ very considerably from 
4o km., unless the depth, j, of the mountain folds is 
much greater and the difference p,—p, less. For 
provisional purposes a density of 2-60 for the sial 
and 2-80 for the sima may be assumed. Such a 
density for the sima would imply that it is partly 
crystallised. 


While the interior sediments of a subsided area are 
thrown into complex folds which sink ever deeper below 
the surface, the exterfbr rocks that formed the surface 
of deposition are forced down into hollows, which con- 
stitute folds simpler than those of the interior sediments 
and distinct from them. In the course of these move- 
ments they are stretched, and ultimately torn apart 
into lenticles. In addition, as a result of lateral com- 
pression and of isostatic adjustment, they may be and 
usually are fractured in thrusts and slip-faults. When 
the interior rocks have become compacted like those of 
the exterior, they too are fo to accommodate 
themselves by similar faulting to the forces acting upon 
them. Thrust-faults will predominate, and result in 
still further local accumulation in the subsided area 
and still further subsidence, a thrusting subsidence. 


The approximate coincidence in the Boulonnais of 
the post-Jurassic infra-Cretaceous movements, as well 
as those of later date with the Hercynian folding, 
induced a number of observers, such as Godwin-Austen, 
Marcel Bertrand, and Charles Barrois, to formulate a 
law that movements tend to re 
the same tracts. That there is some truth if this 
principle cannot be degied. Unless folded rocks have 
been thoroughly consolidated and welded together, a 
renewal of the folding on the same lines will be com- 
paratively easy, and in the case of faults it is a familiar 
fact that successive movements frequently take place 
along the same fault-plane. At the same time, T. O. 
Bosworth, in describing the relation of the Trias to the 
pre-Cambrian rocks of Leicestershire, has shown that 
the settlement of later rock$ overlying an ancient ridge 
will cause deformation jp the stratification more or less 
parallel to the contours of the surface of the older 
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rocks. Probably still more impostant is the fact that 
the accumulation of the sediments at the foot of a 
mountain range will, on the principles already ex- 
plained, tend to produce another system of folding 
parallel to the first. : But this result will be controlled 
to a considerable extent by local conditions and more 
especially by the thickness of sial beneath ; for it is 
probable that a sedimentation-subsidence forms more 
easily where the depth of the sial is leas, as even at 
moderate depths and temperatures the sima is more 
yielding than the sial in the absence of volatile con- 
stituents. However, as Prof. Pruvost has shown, the 
correspondence is by no means so close, even in the 
Boulonnais, as to amount to identity of direction. 

O. Barré, A. Bigot, and Paul Lemoine suggest the 
existence of a supplementary inverse principle, accord- 
ing to which an anticline succeeds to a previous synclme, 
and vice versa. This Lemoine illustrates by the buried 
ridge beneath the Thames Valley syncline and the 
sup syncline beneath the Wealder,anticline. But 
in the former case the synclinal axjs is only approxi- 
mately parallel to the ridge below it; and there is no 
reason to believe that the Paleozoic floor rises up on 
the south side of the Weald. It is far more likely that 
its descent on the northern side is in the nature of a 
monocline. ° 


The tracts of folding and mountain building that I 
have discussed belong to great systems in different 
parts of the world with a direction approximating to 
the parallels of latitude, and would seem to owe their 
orientation to the meridional forces, which may them- 
selves be attributed to variations in the angular veloĉity 
of the earth’s rotation. I have ne time to refer to 
theefolds associated with the great ring of compression 
that encircled the Pacific in Mesozoic and early Kam- 
ozoic times. The position of this compression would 
appear to be determined by a general drift of con- 
tinental masses towards the centre of that ocean, ° 
caused, I have suggested, by a maximum of grgvitation 
beneath it. 

To these two great systems of folding? their inter- 
sections and os lana may be referred nearly all 
the orographi features of the globe which have come 
into being since the elose of the Caledonian activity in 
early Devonifin tinfes ; while the mountain ranges tht 
belong to neither cafegory not improbably owe their 
position and orientation to the existence of pre-exfsting 
ranges which have d ined the development of new 
regions of folding in the manner already indicated. 
We know too little of the distribution and orientation 
of the continental masses and their relation to the 
position of the equator and the poles and to the varia- e 
tions of gravitation in older Paleozoic and still earlier” 
times tœ enable us toesay how far “the directions of 
earlier folding are consistent with these suggesétons. 

I make no pretension to°enunciate a new theory of 
mountain building. It has been my endeavour to éell 
a connected and consistéht story of the steps by which 
mountain folds have come intp eyistence and de- 
veloped ; how thty owe their origin in general to great 
accumulations of sediments, the product of the de- 
nudation of the mountains mised in a previous period 
of folding ; how a tract of subsidence resulting from 
sedimentation and filled by sediment becomes a tract 
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of weakness in the earth’s crust; how the time arrives 
when under the slowly increasing horizontal compres- 
sion the subsided area yields and closes, so that the 
contained sediments are forced up in folds to form a 
new mountain range, while the earth's crust is left for 
the time bemg in a state of relaxation, at the mercy 


of minor forces which in the time of its strength it had. 
no difficulty in resisting; how it is gradually consoli- 
dated once more by the reviving forces of compression, 
while new regions of weakness are being prepared by 
new accumulatidhs of sediment, and another cycle of 
mountain building begins. 


Obituary. 


Sik Worum Avcustus TUDEN, F.R.S. 


BY the death of Str Wiliam Tilden on Saturday, 

Dec. 11, in his eighty-fifth year, British chemistry 
lost one of its best known and most loved representa- 
tives. Born before Frankland had endowed ~ the 
atom with valency, or Cannizzaro had used the implica- 
tions of Avogadro’s hypothesis to fix its relative weight, 
his span of life bridged the gulf between conceptions 
so widely separated as the indivisible unit of that 
remote time and the congertas of protons and electrons 
of the present day. 

As a boy, Tilden was sent to various private schools 
and finished that part of his education at Bedford 
Modern School, where, durmg the two years of his stay, 
he helped to found the school scienttfi¢ society, which 
bears his namt. So far as can be ascertamed, his 
interest in chemistry was first aroused by the expert 
ments which a vigtig tutor at the last of these private 
schools carried out in class to illustrate his teaching. 
Being given the choice of a career, Tilden in 1857, on 
leaving school, chose that of chemist. But through a 
confusion of ideas on the part of his guardian, more 
araona bie then than now, he started as the apprentice 
of a pharmacist, the late Alfred Allchin of Barnsbury 
in North London, who had been Redwood’s assistent 
in the Pharmaceutical Society’s School in Bloomsbury 
Square. He was therefore of the company of Scheele, 
Dumas, and others, who found their way to eminence 
dn chemistry through the disciplme and experience of 
the old type of pharmacy. 

While attending classes at Bloomsbury Square 
during his gpprenticeship, Tilden was attracted to 
Hofmann’s lectures at the Royal College of Chemistry 
in Oxford Street, which opened up to tm a new world 
and exercised a profound influenge on his career. Jn 
192 he became assistant to Dr? Joh# Stenhouse, 
F.R.S., but a year later returftd to the School of 
Pharmacy, this time as demonstrator in chemistry 
under Attfield—a position H® occupied until 1872, 
when, abandoning pharmacy for chemistry, he became 
science master at Clifton College under Percival, after- 
wards Bishop of Herefogd. It may not be without 
e interest to note that one of his students at Bloomsbury 
“Square, the late W. A. Shenstone, F.R.S., who like 
himself had heth a Jacob Rell Memorial escholar, 
succeedegl him at Clifton. 

From Clifton, Tilden weht to Birmingham in 1880 
as professor of chemistry and metall in the newly 
founded Mason College and to8k an active share in the 
development of that institution; but in 1894, three 
years before it achi university status, he was called 
to the chair of chemistry in the Royal College of Science, 
South Kensington, in succession to the late Sir Edward 
Thorpe. On his retirement from South Kensington 
in I e had succeeded the late Prof. J. W. Judd, 
F.R.S., as Dean of the College in 1905—he received a 
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knighthood and was given the title of emeritus professor 
in the Imperial College of Science and Technology. 
Thereafter, he occupied himself with literary work— 
chiefly studies in historical chemistry—and, for 
recreation, with his garden, of which he was justly 
proud. Among the more important of his books may ~ 
be mentioned “Short History of the Progress of 
Scientific Discovery,” published in 1899; “The Ele- 
ments ” (1910); “ Chemical Discovery and Invention 
in the Twentieth Century ” (1917) ; ‘‘ Famous Chemists : 
the Men and their Work ” ek, 

In the field of original research Tilden was first 
busied with subjects of pharmaceutical interest, out 
of one of which, the study of dilute nitro-hydrochloric 
acid, a method was developed in 1874 for the production 
of ni l chloride in quantity, a reagent used largely 
by him in the investigation of the terpenes. Pmene 
nitrosochloride, the first of the additive compounds 
formed by its aid, was isolated by him in 1875, and 
others followed; but his work on these unsaturated 
hydrocarbons, and the conclusions reached about their 
constitution, are less likely to be remembered than 
his discovery of the polymerisation of isoprene into 
caoutchouc, which supplied the first clue, to the manu- 
facture of indiarubber by synthetical means. Among 
the other subjects which claimed his attention, mention 
may -be made of his work on the relation of specific 
heat to atomic weight which formed the subject of the 
Bakerian lecture before the Royal Society in 1goo. 
By awarding him the Davy medal in 1908, that Society 
set its seal on the meritof his contributions to knowledge. 

R ition also came to Tilden from universities 


“and scientific societfes. He received the honorary 


degrees of Sc.D. (Dublin), D.Sc. (Victoria), and LL.D. 
(Birmingham) ; became a fellow of the Royal Society 
in 1880; was a fellow of the University of London; 
co nding member of the Russian Imperial 
Aeioay of Sciences ; and honorary member of the 
Pharmaceutical Society; president of Section B 
(Chemistry) at the Bath meeting of the British Associa- 
tion in 1888 ; president of the Institute of Chemistry 
ina 891-94 ; treasurer of the Chemical Society in 1899- 
1903, and its president in 1903-5. His British Associa- 
tion @idress was noteworthy as an expression of his 
views on the teaching of chemi ; his tenure of the 
chair of the Institute of Chemi for the adoption of 
the figure of Williamson’s statue of Priestley in Birming- 
ham for the seal of that body ; and his presidency of 
the Chemical Society for the initiation of the invaluable 
series of “Annual Reports on the Pro of Chemistry,” 
and of the movement for the ai of women to the 
fellowship, which, to his regret, was not endorsed by the 
Society until after the Ware 

Always sure of a welcome at any meeting he might 
attend, and listened to with pled&sure when he intervened 
in discussions or debates, Tilden maintained his interest 
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in chemistry and chemists to the end. Even when 
infirmity, which might have deterred many a younger 
man from making the effort, came upon him, he would 
travel from Northwood to attend meetings of the 
Chemical Society’s council. These visits became less 
frequent as his sight began to fail, and after the summer 
of 1923 he was seem only once more at Burlington 
House, when, at the annual general meeting in 1924, 
as those who heard him will never forget, he made his 
last speech, rich in reminiscences of his early days as 
a fellow of the Society. To those who had the privilege 
of serving on his staff in Birmingham or London, he was 
ever the stimulating counsellor and appreciative chief. 
Nor were his students slow to recognise that m him 
they had a teacher who never himself in their 
interest, and, giving them of his best, he received in 
return that consideration which old-world courtesy 
invariably calls forth. | 

Sir William Tilden was twice married : first in 1869 
to Charlotte, daughter of the late Robert Bush, and 
secondly, in 1907, to Julia Mary, daughter of the late 
C. W. Ramie. He is survived by Lady Tilden and by a 
son of the first marriage, Philip Armstrong Tilden, who 
bas achieved distinction as an architect. The funeral 
at Northwood Parish Church on Wednesday, Dec. 15, 
was attended by a large body of mourners, including 
besides relatives the representatives of societies con- 
nected with chemistry, pure and applied, and many 
personal friends. W. P. WYNNE. 


Sm Jawes Witson, K.C.S.L 


WE ae to record the death of Sir James Wilson, 
late of the Igdian Civil Service, on Dec. 22 at his 
residence, Annieslea, Crieff. He was a l 
authority on a variety of topics connected with India 
—administrative, economic, philological, and ethno- 
graphic. After his retirement from the Indian service 
In 1911, when he settled in London, being keenly 
interested in agricultural matters, he acted as super- 
intending inspector under the Board of Agriculture and 
Fisheries, and became a governor of the Agricultural 
Organisation Society ; in 1914 hê was appointed per- 
manent delegate for Great Britain, Canada, Australia, 
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News and Views. 


Tus New Year honours list includes the names of 
the following men of science and others associated with 
scientifico work :—Privy Councilor : The Hon. W. G. 
A. Ormsby-Gore, Under-Secretfry of State for the 
Colonies and president of Section E (Geography) of the 
British Association at the Oxford meeting in #926. 
Knights: Dr. Henry Head, who has made distin- 
guished contributions tO our knowledge of the nervous 
system ; Mr. A. E. Kitson, Director of the Geological 
Survey, Gold Coast Colony; Mr. J. ©. W. Reith, 
Managing Director of the British Broadcasting 
Company; Dr. D. Milne Watson, Governor of the 
Gas Lightand Coke Company, London. K.O.B. (Oww 
Division): Dr. G. Macdonald, Secretary to the Scottish 
Education Department. ©@.B. (Civil Divison): Mr. 
H. T. Tizard, Principal Assistant Secretary, Depart- 
ment of Scientific and Îndustrial Research. 0.1.2. : 
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New Zealand, and South Africa, to the Institute of 
Agriculture in Rome. 

Sir James Wilson was born on Feb. 27, 1853, 
the son of the Rev. John Wilson, of ing, Perth- 
shire. He was educated at Perth Academy and, after 
passing the Indian Civil Service examination in 1873, 

uated at Edinburgh and then proceeded to Balhol 


llege, Oxford, where he obtained the Boden Sanskrite 


scholarship, but did not stay long enough to take a 
degree. He went to India in 1875, and was posted to 
the Punjab. A 


istinguished administrative career, ° 
which included such high official appointments as 


secretary to the Punjab Government and the Financial 
Commissioner, membership of the Punjab Legislature, 
and, on Lord Curzon’s selection, secretary to the 
Government of India in the Revenue and Agricultural 
Department, and finally Financial Commissioner of the 
Punjab, was ee by the award of the C.S.I. in 
tgoo and the K.C.S.I. in 1909, two years before his 
retirement. 

Apart from his official duties, Sir James Wilson’s 
interest lay especially in investigating the dialects and 
folklore of his province. He wrote on tribal customs 
in the Gurgaon, Sisra, and Shahpur, compiled a gazetteer 
of the latter district, and wrote a grammar of Western 
Punjabi. Similar interests in folklore afid dialect after 
his retirement produced “ Lowland Scotch as Spoken 
in the Lower Strathearn District of Perthshire,” 
published in 1915, “ The Dialects of Robert Burns,” 
and recently, ‘Scottish Poems of Robert Burns in his 
Native Dialect.” He had also completed a book on 
the dialects of central Scotland. 





WE regret to announce the followmg deaths: 


Tr. Laurence Pullar, who, ee ift of £10,000, 
made possible the Survey of the lochs carried 
out i as late Sir John Murray, and later, with 
Sir John, edited the six large volumes containing the 
results, on Dec. 22, eighty-eight years. 

Dr. H. Campbell Kos, Director of the McFadden 
Research Foundation at the ListernInstitute of t- 
ive Medicine, London, on Dec. I4, aged -One years. 

Mr. I. S. P. ila iar Sa ee erafield lecturer in 
Ta pee, and of the Research 
ospital at Cambridge, on Dec. 23, aged sixty years. 
e 


Lieut.-Colonel J. W. eCornwall, lately Digester: 
Southern India Pasteur Institute, Coonoor, India; Mr. 
D. Anstead, Director of Agriculture, Madras; Mr. D, 
Milne, Director of Agriculture, Punjab. K.0.M.G. : 
Prof. W. Mitchell, Vice-Chancellor of the University 


of Adelaide, in recognition of his services to the ° 


Commonyealth of Australia. 0.B..¢Ojvil Division) : 
Mra. Eugénie Strong, Assistant Director of thegBritish 
School of Archwology in Reme. 

Lorp Baurous, on behalf of the Prime Ministêr, 
wil receive a deputation on Feb. 15 from ethe 
British Waterworks Association, the Salmon and 
Trout Association, the Society of Medical Officers 
of Health, and other bodies,.who wish to perstiade 
the Government to set up a central authority to 
deal with the vexed question of river pollution in 
Great Britain. In our leading article of Jan. 1 we 

e 
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„pointed out the nepesaity for scientific research in | to the London subscriber at his private reaidence. In 


order to deal with many of the problems which present 
themselves, and outlined the preliminary investiga- 
tions which have been carried out by the Select 
Commuttee on River Pollution during the last five 
years. The deputation will press for an extension of 
the relatavely small’ amount af agers mee i 
‘progress, icularly in regard to the me 

of ie ea various harmful trade effluents. It 
would clearly be an advantage for the scientiflo 
investigations carried out by the State and dealing 
with water supply, sewage disposal, and river pollution, 
to be under one authority, since they are to a large 
extent interdependent. The movement towards 
keeping rivers free from pollution by industrial wastes 
ia in no sense hostile to the industries causing the 
damage, the bodies concerned believing that -the 
remedy 1s to be found in centralisation of effort and 
the application of scientific method to the many 
problems which have hitherto found no solution. 
The honorary secretary of the joint committee pro- 
emoting the deputation is Mr. C. N. Hooper, Fish- 
mongers’ Hall, London Bridge. 


THE opening of a public telephone service betwee 
London and New York this month proves that great 
progress has been made during the last two years by 
the radio enginSers engaged on long-distance tele- 
phony. The charge is to be at the rate of £15 for 
three minutes’ conversation and £5 for every addi- 
tional minute. If other callers are waiting the 
speaker is limited to twelve minutes., If connexion 
be made with number required but neither the 
person called nor & substitute accepted By the 
answers, @ report charge of £2 only will be made. 
The problems that the engineers had to overcome 
mainly arose from the overloading of the ether with 

eradio waves. The wave band chosen lies between 5000 
and 600) metres, and there are forty radio- -telegraphic 
companies already taking up nearly all the available 
wave-lengtl in this band. Very delicate awitching 
devices controlled by the voice are used. When the 
London subscriber speaks, the to New York 
ia automatically switched on, nd the arcuit from 
New York to London is switched bff. Ås soon as he 
ceases speaking the switches basume their normal 
posifion. When the New York subscriber replies, the 
converse operation takes place. ° 


i Tan Post Office gave a very successful demonstra- 
of trans-Atlantic radio telephony to the Preas on 
Mar. 7 of last year, when for four hours conversation 


* took place between English press representatives and 


their contrérep '™ New York (see NATURE, Mar. 13, 
1026, f 387). The difficulties connected with atmo- 
spherics have not yet Been completely overcomo. 
Tho phenomenon of ‘f ’ occurs shortly after the 
timp of sunset each day. {t+ varies therefore with 
the season, occyrring between 5 p.m. and 7 Pw. in 
winter, and between 8 P.M. and I? P.m in summer. 
Whe the time is 2 P.u. in Great Britain it is about 
0 am. in New York. - Hence between 2 P.m. and 6 P.M. 
the business times overlap. After this time, if the 
New York subscriber calls up, he will be put through 
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the initial stages, however, it is not proposed to have 
a continuous twenty-four-hour service. The starting 
rates have been fixed on a commercial basis, and will 
be reviewed Seana teins eaenenoe Wiemned 
|in working the service. 

Ix July last, Dr. W. J. 8. Loekyer, director of the 
Norman Lockyer Observatory, Sidmouth, sent us 
@ note giving the results of a comparison of the 
50-day weather forecast for April-June prepared by 
Lord Dunboyne for the Day Meil, with actual 
weather experienced. Sidmouth is in such a geo- 
graphical position that the predictions for the division 
of Great Britain marked “England, S.W., Scilly 
Isles” on Lord Dunboyne’s chart could be fairly 
apphed to it. Dr. Lockyer therefore constructed a 
similar chart showing, on the same scale and for the 
same period, the weather forecast compared with 
fact. There was little resemblance between the two 
curves, but it seemed to us that the subject merited 
inquiry in more detail than Dr. Lockyer had been 
able to give to it. We therefore invited Capt. 
C. J. P. Cave to make such an examination over & 
longer period, and we were fortunate in obtainmg 
his consent to do so. The resulta are described in 
an article which appears elsewhere-in this issue, and 
the general conclusion reached is that the success or 
otherwise of the predictions is mainly a matter of 
chance. We sent Lord Dunboyne a copy of the 
article and offered him space for any comments he 
might care to make in reply to it. Lord Dunboyne, 


however, regretted that he had mot the time to prepare 


such a reply, but his brother, Capt. thg Hon. Robert 
Butler, has consented to do so, and we propose to 
publish his communication in an early issue. 

EARLY on Jan. l, a series of violent earthquakes 
disturbed the southern part of the Imperial Valley, 
which occupies the south-eastern corner of California 
and the northern part of Lower California, Mexioo. 
Many buildmgs were destroyed m the border towns 
of Calexico and Mexicali, and water-mains were 
broken. It is estimated that about fifty shocks were 
felt during the first teh hours. The epicentre co- 
incides Very nearly, if not exactly, with that of the 
earthquakes of June 22, 1915, studied by Mr. Carl H. 
Beal Amer. Seis. Soo. Bull., vol. 5, 1915, pp. 180-149). 
On this day there were two violent shocks, both of 
Intenatty 9 (Roesi-Forel scale). The area disturbed 
by them was about 50,000 square miles, but the value 
of the property destfoyed was only about one-third 
of that lost on Jan. 1. The Imperial Valley is almost 
entirely below sea-level and lies in a depression which, 
in recent geological times, was a branch of the Gulf 
of California. The district is*traversed by some re- 
markable faults with a general north-west and south- 
east direction. One of these, the San Jacinto fault, 
apparently branches from the San Andreas rift, with 
which the Californian earthquake of 1906 was con- 
nected. It has been traced close up to the epicentral 
area of the earthquakes gf 1915 and 1927, and is 
believed to traverse the dmperisl Valley. Mr. Beal 
suggesta that the earthquake of 1915 may have bean 
caused by a displacement alchg this Important fault. 
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Some resulta of importance obtained from a careful 
examination of the prehistoric monuments of the 
island of Minorca, which extended over a period 
of some months, are described by Mr. Frederick 
Chamberlin in the Times of Dec. 80. It has generally 
been held ‘that the talayots of Minorca, great mounds 


of huge, rough uncefhented stones 26 ft.-30 ft. high,. |7 


were comparable with the better known nurhags 
of Sardinia. This comparison was based on the view 
that the talayot in some, if not all, cases was built 
hollow with an entrance, resembling in this respect & 
chambered cairn. Mr. Chamberlin examined 186 
talayots, some previously unknown. Of these, 107 
were in a sufficiently good state of preservation to 
permit him to say that 32 only, or one out of three, 
had ever had an entrance of any sort, while three 
alone had an interior chamber, and only one more 
than one apartment. It is clear, therefore, that the 
talayot is not comparable to the nurhag and, indeed, 
is a monument without a parallel Associated with 
the taloyot, and usually within a hundred feet of it, ia a 
class of monument known locally as a taula—a two- 
stoned monument 5 ft.-12 ft. high in the shape of a 
Greek T, the flat top stone being fully 12 ft. lang. 
Ten of these are now known. Esch is surrounded by 
a horse -shoe -shaped wall pierced by a doorway 
surmounted by a aingle-stone lintel. The two classes 
of monument clearly stand in relation one to another, 
though there does not appear to be any evidence of 
orientation. Sir Wallis Budge has expressed the 
opinion that the are pyramids of a funereal 
nature, and the altars for sacrifice or other 
funereal cerefhonies. A third class of monument, 
called naus from its resemblance to a ship, of which 
sixteen are known, has an elliptical chamber 15 ft. 
long by 7 ft. high, and appears to have served as a 
tomb for dwellers in the numerous caves in the 
neighbourhood. 

THs first five parts, constituting the first volume 
of the “ Nomenclator animalium, generum et gub- 
generum,” have now been issued by the Prussian 
Academy of Sciences. Kaeh part consists of 160 
pages, 124 x 94 inches, printed in threee columns 
with about 50 names to the page. The work will be 
completed m four more volumes and will contain 
more than 200,000 entries. It is that the 
last part will be issued af the close of 1929. The 
' promoters of this great work seem'to have found 
some difficulty in making it knéwn, and it has 
fore been decided to extend to March 31, 1927, the 
term during which the names of subecribers wll be 
received. The subscription price is 15 marks for 


each part, or 75 mark® per volume. After that date. 


the sellmg price will be raised to 20 marks a part. 
Payments should be made by cheque or money order 
to the Preussische Akademie der Wissenschaften, 
Berlin, N.W.7, Unter den Linden 88. The Academy 
also offers the ‘‘ List of Literature” used in the 
.“ Nomenclature,” for 10 marks; it occupies 288 
pages. During the progress of this laborious under- 
taking, two succeasive editors, F. E. Schulze and W. 
Kikenthal, have died.° The present editor-in-chief 
-ia Prof. K. Heider, and the secretary is Prof. Th. 
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Kuhlgatz. Our readers may fittingly be reminded 
that the British Association, the Linnean Society of 
London, and a few individuals in Great Britain 
have helped the work by donations afnounting to 
about £500. $ 


Ir should scarcely be necessary for us to emphasise 
the extraordinary service that this publication 
renders to every working zoologist. It cannot, 
indeed, supersede Sherborn’s “Index Animalium ”’ 
in course of publication by the Trustees of the British 
Museum, a work which the German editors say ‘‘ kann 
nicht genug bewundert werden.” But the vaster 
scope of Sherborn’s “ Index,” and the more exhaustive 
method by which it is compiled, indicate that no 
man: living can expect to see ita completion beyond 
1850. The Prussian Academy, adopting & more 
rapid method, gives us a list of generic and subgeneric 
names down to 1922, those for the last twelve years 
being copied, without further refergnoe, from the 
indexes to the “Zoological Record.” The names 
of fossil animals are of course included, and 
almost exceasive care has been taken to reproduce 
every variation in spelling down to obvious and 
ridiculous misprinta. We have checked some of the 
earlier parts by other indexes accessible to us and 
have found an occasional date or page-number 
wrong (e.g. 1646 for 1846, 11 for 146), some initials 
incorrect, and the + indicating ‘extinct’ wrongly 
omitted or inserted. Such almost inevitable slips 
or misprints scarcely affect the usefulness of the 
work, Actual omissions are exceedingly rate, and 
if some unwarranted names have found their way in, 
i lca Recast Evefy serious student 

continue, as heretofore, to verify his references. 
The great thing is to find the reference, and that is 
labour worth paying for. 


ACCORDING to a report of the Nairobi correspondente « 


of the Tames which appeared in the issue of Deo. 28, 
Mr. L. 8. Leakey, of the Cutler Dinosaur Expedition, 
has discovered a complete human skeleto& at Nakuru 
buried at a depth of twelve feet in the flexed posi- 
tion with knees drawn up to the chm. With the 
skeleton were more than a hundred stone implements 
described as™ Mesélithic,’ mostly lunates and backéd 
points of obsidian with a few bone pomts. The 
skeleton is that of a 6 fi, man and is said to be * not 
negroid.” The skufl bas a nose of medium width 
and is not prognathous. Mr. Leakey is stated to 
regard this man as belonging to the “ Wayland? 
Magnosian ” period of Ugafida. Judging from the 
description, the implementa would appear to belong 
to a type already found in this area gvhich Mr. Way- 
land himself regards a comparable to*Axzilian. Mr. 
Leakey’s work in investigating stone age rerflains in 
Uganda is being financed in part by the Percy Sladen 
Memorial Fund; but i is hoped that the interéet 
which has been aroused by this discovery may %all 
forth further financial assistance arfd also that the 
Kenya Government will agree to assist to a limited 
extent in 1927. Should the report be fully sub- 
stantiated in all ita details, the discovery is likely to 
prove of considerable importance in African archmo- 
logy. e Z 


62 


NATURE [JANUARY 8, 1927 


“a a sssaaa O UOO 


THs council of tha Fisld Distemper Research Fund 
states that the investigations so far pursued have 
confirmed the view that canine distemper is caused 
by a filter-passing ultra-microseopic virus, and the 
symptoms of the disease itaelf have been disentangled 
from those of the many secondary infections that 
occur. Several puppies have bean rendered so far 
fmnwme by inoculation that infection afterwards with 
the virus produces only a alight and transitory effect. 


, The material employed for the inoculation is at 


present of a crude nature and of uncertain and in- 
constant strength, so that the procedure has not yet 
reached the stage when it can be widely used, but 
progress in this direction is anticipated. The work is 
being carried out at Mill Hull in collaboration with the 
Medical Research Council; and the Duke of Portland, 
president of the Distemper Research Council, appeals 
for further donations to the fund, which, should be 
forwarded to the organising secretary, Windsor House, 
Bream’s Bnildifigs, London, E.C.4. 


Wa have received the second annual report of the 
Board of Management of the London School of 
Hygiene and Tropical Medicine to the Court of 
Governors. The report, which is signed by Sir Alfred 


of the activities of the school and the progress made 
during the yeat. In the Tropical Division, Dr. 
Balfour reports that the extended courses of study 
have not led to any decrease in the number of students; 
in fact, the average number attending is slightly 


higher than last year. Since the Seamen’s Hospita] 
Society has signi its intention of maiptaining the 
hospital at En igh Gardens for a limited pegiod 


only, the Minister of Health, upon representations 
made by the Board of Management, has appointed a 
committee to consider how the necessary clinical 


e eand pathological facilities for the study of tropical 


Pag from the executors of the 


diseases can best bè secured to the School. In order 
to increase the research work of the School, the Board 
has decided*%o apply the capital as well as the income 
of the Milner Research Fund to this purpose; as 
part of this plan, Dr. A. W. Grace has been nominated 
to proceed to the West Indies # undertake reseagch 
oft filariasis, and a contribution of £500 per annum 
for two but not more than five years has been madé 
towerds his expenses ; the part of the cost of 
this expedition is being borne by the Royal Society. 
It is hoped that the formal openmg of the Field 
Station of the Institute of Agricultural Parasitology, 
at Winches Farm, will Soon take place ; the work 1s 
under the mtermediate direction of Prof. R. T. Leiper. 


Ir is adtisfact8ry to learn fgom the report that the 
deficit aken over with the London School of Tropical 
Medicine has been wiped Sut, owing to an extra grant 
frem the University Grants Committee and a donation 
Mr. Alfred de Roths- 
child ; but it is.feared that the work of the Tropical 
Division cannot be carried on without loss, unless 
incréased financial aid is forthooming. Steps are 
being taken to enlarge the library, which at present 
is related entirely to the Tropical Division, so as to 
buid up a library of hygiene, in advance of the 
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opening of the new School. Unfortunately, the 
progress of the building has been seriously delayed 
by the coal strke, since the building committee, after 
careful consideration, felt they would not be justified 
in departing from their stipulation that only British 
stæl should be used. However,, the steel work 
should be completed within twefity-five weeks of the 
termination of the coal dispute, that is, approxi- 
mately by the middle of this year. Meanwhile, 
steps have been taken to make appointments to 
the chars of bacteriology and Immunology, and of 
epidemiology and vital statistics; thus the Board 
has the advice and assistance of the two professors, 
Prof. W. W. O. Topley and Prof. Major Greenwood 
respectively, ın settling the details of the ascommoda- 
tion in the new school and ita equpment. During 
the year Prof. McDowall, of King’s College, has given 
courses of lectures in physiology as applied to hygiene. 
We weloome the report as evidence of the increas- 
ing pert the School will play in university life in 
London. . 


Dr. C. 8. Myres gives a very interesting and lucid 
account of vocatidnal guidance and selection in the 
Nineteenth Century for November last. -By vocational 
guidance is meant the expert advice offered to a 
person in regard to his choice of employment; by 
vocational selection is meant the discovery of the 
best worker, for a given job. Dr. Myers discusses 
the effects of having ‘the round peg in the equare 
hole,’ and rightly attributes much industrial dis- 
content, unhappiness, inefficiegcy, and high labour 
turn-over to the presence of people in jobs for which 
they are intellectually and tamperamentally unfitted. 
A high labour turn-over in joba where security of 
tenure does not prevail is indicative quite frequently 
of bad selection. The only satisfactory reason for 
taking up a particular job is that one has the ability 
to do it and also that one prefers it to any other: 
such is, of course, a counsel of perfection, but it is 
impossible to overestimate the evil effects of forcing 
a child for reason? extraneous to the work itself 
or to the child into situations for which he is not 
adapted.e The author pointa out that children are 
not, as & rule, the best judges of their capabilities 
or eyen interesta, being frequently’ influenced by 
fashion, prestige, or fleeting interests. Teachers often 
do excellent work, but not all are either suffiaently 
gifted or trained for the necessary diagnosis. 


OF recent year, special [study has been devoted 
to the problems of guidance and selection, and it is 
now @ossible by the-application of psychological testa 
to assess a child’s abilities apd advise accordingly. 
Dr. Myers wisely inmsta in his article that a mere 
mechanical application of tests is uselesa: they are 
of diagnostic value, but must always remain the 
servant, not the master, of the vocational adviser. 
Everybody who has come in contact with mdustry 
in ite different fields has been impressed by the 
dissatisfaction of many who have had to enter an 
uncongenial trade or proféesion and are now too old 
to change. One point releyant to this discussion 
might be stressed, namely, that society as well asthe — 
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individual parent must cease to look upon certain 
occupations as more respectable than others. How 
many miserable clerks would be happy as manual 
workers were it not. that some dea of society 
consider clerical work more respectable than manual 
work ? . an 
ä : 

- Taa Illumination Research Committee of the 
Department of Scientaflc and Industrial Research 
has-issued Technical Papers Nos. 1, 2, and 3. dealing 
respectively with the terminology of illumination 
and vision, the transmiasion of window glasses and 
the effect of the enamelled steel reflectors used m 
works. The measurements on which the last two 
reports depend were made at the National Physical 
Laboratory by members of the staff. Of the im- 
portance and value of the two to industry there 
can be no doubt and they should command a reedy 
sale. In a prefatory note to the first report the 
chairman of the Committee explams that as the 
technical terms used in illumination are not widely 
known, it has been thought desirable to publish 
explanatory notes so that readers of future reports 
would have full knowledge of the terms used m them. 
The prices of the three reporta—Od., 6d. and Ils. 
respectively, seem high compared with the prices of 
corresponding publications of-the United States 
Bureau of Standards or of those iasued by the Support 
of Workings in Mines Committee of the British Mines 
Department, e.g. Paper No. 12 on Scotland, 24 pp., 
4s. 2d. for 50 copies. - 


ARRANGEMENTS for bourses of instruction in anthro- 
. pology for the coming gession are announced by thè 
University of Paris. In view of the bias towards 
practical application in Colonial administration which 
is a feature of the work of the recently founded Institut 
d’Ethnologie, it is interesting to note that lectures 
are to be given there, beginning in late December 
or January, on descriptive ethnography by M. Maus, 
descriptive linguistics by M. Marcel Cohen, anthro- 
pology by M. Paul Rivet, and @xtra-European pre- 
history by M. l’Abbé Breuil. The special provinces 
of French admuustration aré covered by courses on 
the linguistics and ethnography of Africa, lecturer 
not stated, owing no doubt to the lamented death 
of M. Delafosse, and the linguistics and ethnogr&phy 
of eastern. Asia and Oceania. The courses at other 
colleges and institutions of the University cover a 
wide range: in physical ant logy, M. Verneau 
on the races of the French Colonies ; in ethnography, 
M. Mauss on the religions of non-civilised peoples, 
with special reference to Australian rites ; M. Rayħaud 
on the archmology of, Central America and Peru, 
M. Cabaton on the Malays, M. Capitan on American 
ethnic affinities, and origins, M. Julien on Madagascar, 
M. Labouret on East Africa, M. Milliot on Morocco, 
and others. In sociology there are seven courses, 
including lectures by M. Granet on the extreme East, 
M. Massignon on Islam, M. Cabaton on Indo-China, 
and a general course by M. Fauoonnet. There are 
some twelve or thirteen courses in various languages, 
and a course in prehisipry will be given by M. G. 
Renard. - l i 
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Dr. Epwagp R. WEDLELS, Director of the Mellon 
Institute of Industrial Research, University of Pitta- 
burgh, has been elected president of the American 
Institute of Chemical Engineers for the yèar 1927. 


We have recently received the annual report of 
Livingstone College, Leyton, London, E.10, for the 
year 1925-26. The College exists to instruct misajon-. 
aries in the elaments of medicine, and seventy-seven 
students took the various courses. The College paid 


ita way except for about £35, but a deficit of £1875 ° 


still existe. A fund is being established to the memory 
of Dr. Harford, the first principal, and donations to 
this and for the general purposes of the College are 
asked for. 


Tae Rockfeller Foundation has published a fourth 
series of ‘‘ Methods and Problems of Medical Educa- 
tion,” dealing with the methods of obtaining. assem- 
bling, filing, and storing the record of sick person. 
After a study of several admirable systems, that of 
the Presbyterian Hospital of New York City is believed 
to combine the maximum of aims to be attained and is 
set out in full detail with many facsimile reproduc- 
tions. It combines not only a full history of the case 
while in hospital, but also means for following up the 
after history of a case after discharge. : 


Tua annual analysis of books published sin the 
British Islands during the past year which is issued 
by the Publishers’ Otredar shows that the total 
number of books published in 1926, namely, 12,799. was 
403 leas than that for 1925. This decrease, however, 
was due entigely to the smaller numbgr of new editions, 
theetotal of actual new booka, 9989, being slightly 
greater than ın 1925. The number of books on scienco 
ínoreesed from 617 to 660, and those on technology 
from 609 to 629, while medicine remained the same 


with 809 publications, and-agriculture decreased from e 


208 to 184. Scientific books included 20 tranglations 
and 83 new editions. Dividing the literature of 1926 
into twelve mæn groups, fiction heads the list with 
the most publicgtions, while science comes sixth and 
technology seventh. In 1914, science was third and 
technology fifth, apd? in 1925 the order was scienge 
seventh and technology eighth. 


We have received from Messrs. James Swift *and 
Son (81 Tottenhar§ Court Road, London) their 
catalogue of microscopes and accessories. Of micro- 
scopes, four models are constructed according to the» 
specification of the Britisl Science Guild; the 


‘Didaxis’ is of new design, combining simplicity . 


with strength and rigidity, and ea eee suitable 
for studdnts’ use; thé ‘Universal Technical’ is a 
high-class instrument partjoularly adapted €or re- 
search work of all kinds. Two oul-immersion lenses 
of low aperture are catglogued, an 4-1n. N.A. 092 
and a yin. N.A. 0-95, which have been primamly 
designed for use with dark-ground ulifmination. 


Awona the works to be published early m themew 
year by the Cambridge University Press are ‘ The 
Collected Papers of Sir James Dewar,” in two volumes, 
edited by Lady Dewar, J. D. H. Dickson, H. M. 
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Roæ, and E. C. Scott Dicknon. The work will include 
not only the papers which appeared under Sir James 
Dewar’s name alone, but those also which ‘were 
published jtintly with other investigators, except- 
iñg the series on spectroscopy by him and Prof. 
Liveing which have been issued separately. The 
same publishers also announce “ Differential Geometry 
‘of Three Dimensions,” by Prof. C. E. Weatherburn ; 
Volume! 2 of the second edition of “ Principia 
Mathematica,” by Prof. A. N. Whitehead and the 
Hon. Bertrand Russell; and a new volume in the 
series of Cambridge Mathematical Tracts, ‘‘ The 
Theory of Integration,” by L. C. Young. 


Tas Report of the Director-General of the Ordnance 
Survey for 1925-26 has recently been published. 
In trigonometzrical work a field section is at work 
restoring the primary and secondary trigonometrical 
stations and marking them by concrete blocks. This 
has been compteted south of a line between the Wash 
and the mouth of the Severn. Good progress has 
been made with the work of recomputing the oo- 
ordinates of the primary and secondary trigono- 
metrical points on the Gauss conformal projection. 
A revision ofethe magnetic survey of Great Bntain 
was begun in the Channel Islands. In map produc- 
tion the third revision of the one-inch map of England 
and Wales is odmplete, and of the 146 sheets, 145 
have been published in the popular edition. The 
revision of the map of Scotland was nearly finished 
and 9 sheets of the popular edition were published. 
AH sheets of the quarter-inch layer map are published, 


Commer Comas Soua.—The following is a continus- 
tion of the ephemeris for 0* U.T. 


B.A. N. Deal. log r. log A. 
Jan. 8. 2h 26 6 15° 18’ 0-279 0-112 
fo, 2 28 48 16 4&4 O876 0121 
16. è 2 81 56 16 55 ©2733 01% 
20. 2 85 48 17 48 0-270 0188 
24. 2 40 8 18 41 „0287 0 146 
The brightness remains nearly constant, about 
. 12. @ @ . 
. F. E. supports the suggested 


identity with Spitaler’s Comet 1890, vii, noting that 
’8 criterion is satisfied. 


Sunspor Acriviry, 1926-27.—The list of notable 


t, conspicuous on account of ite regularity 
Po ae oa durmg the last few days of 
December and was on the sun’s central meridian in 
Jan. 1. The latitude of this spot 
was 7°8.; andther large spot, also in torial 
latitudge, was reported in NarureE of Dec. 25, 1926, 
p. 925. It is evident tħat large spot disturbances 
are now appearing within a comparatively wide range 
of latitude—a sure indicatiow that the sun has entered 
up@n the maximum phase of this cycle. Judging, 
however, fromethe average latityde of spots and 
facules of the past year. the highest peak of the curve 
willenot be reached before the and of 1927. The 
spots of 1926 were considerable and show an increase 
in mean daily area of about 50 per cent. greater than 
that of 1925. Eleven groups of spota, large enough 
to be seen with the naked eye, were reported in these 

Er 
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two more sheets of the revised half-inch map, and one 
out of three sheeta of the new ten-inch map. Progress 
has been maintained in the revision of the six-inch 
map, which is gow again being published in quarter 
pheeta. 

APPLICATIONS are invited fgr the following ap- 
pomtmenta, on or before the dates mentioned :— 
Additional Research Fellows m the Departament of 
Glass Technology, The University of Sheffeld—The 
Registrar, The University, Sheffleld (January 12). 
A laboratory assistant for photographic work, at the 
Building Research Station of the Department of 
Scientific and Industrial Research—The Director of 
Building Research, Building Research Station, 
Garston, nr. Watford (January 15). ‘An assistant 
master, qualified in physics and mathematics, kt the 
Royal Naval College, Dartmouth—The Headmaster 
of thé College (January 26). A Warden of Goldamiths’ 
Registrar, 
An assistant in entomology at the Pathological 
Laboratory of the Ministry of Agriculture 
Fisheries at Harpenden—The Secretary, Ministry of 
Agriculture and Fisheries, 10 Whitehall Place, 8.W.1 
(February 7). A professor of anatomy in the Uni- 
versity of Adelaide—The Registrar, University of 
Adelaide, South Australia (March 1). A physicist in 
connexion with the Linen Industry Research Associa- 
tion, to take charge of a section dealing with finishing 
problems—The Secretary, The Research Institute, 
Lambeg, Co. Antrim. e 


columns at the time of their respective appearances, 
but there were at least half-a-dozen other groupe of 
Particulars of the recent spot are as follows: 


Central 
Date on Disa. Meredian Latitude. 
1 Deo. 26-Jan. 7 @Jan. 1:3 7°98. 


Axortan REPETITION or TEA Micumtson-Moriay 
HXxPHRIMENT.—Mr. Roy J. Kennedy describes in the 
November issue of the Proo. U.S. Nat. Acad. Sciences 


& repetition of this experiment. He reduced his 
light path to 4 metres (one-sixteenth of that employed 


Mo. Area, 


1/1200 of sun’s 
hemisphere, 


by Prof. Da Miller), and enclosed the apparatus 
in an air-tight case, filed with helium at atmospheric 
pressure, thus reducing the disturbing effect of density 


changes to one-tenth of that m air. A further device 
usedąwas raising one half of the surface of his mirror 8 

fraction of a wave-l which was effected by 
cathode deposition of platinwm. I ts were 
made both at the Norman Bmdge Laboratory, 
Pasadena, and in the 100-inch telesoo building at 
Mt. Wilson. Observations were © at various 
times of the day, but most often at the tame when 
Prof. Dayton Miller's conclusions would require the 
greatest effect. The effect at both stations was 
absolutely nit: “ there was no sign of a shift depend- 
ing on the orientation.” Mr. Kennedy claims a 
shift one-fourth of that ùnnounced by Miller would 
have been detected, and states that he will make 
further experiments to seardh for a possible shift in 
other directions. 
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Research Items. oe 


DIFFUSION OB INVENTION IN CuLTURE.—In Payche 
Oct. 1926), Dr. Bronislaw Malinowski has a most 

uminating article on the life of culture, in which he 
attempts to show that the contrast fhsisted upon. by 
some anthropologists between culture by ‘ diffusion ° 
or by ‘invention’ is,erroneous. He ta out that 
every modern invention is made and re-made time 
after time in different places by different men. In the 
case of ‘ wirelees,’ though the invention is go ir 
ascribed to Marconi it can be traced back 
Ampère, Farad&y, Righi, Braun, Clerk ; 
Hertz, Lodge, and other workers. Thus the invention 
of radio communication can be treated as a single 
and singular event and ascribed to one man or 
another only by a misconception: the pomt of view 
of the Patent Office cannot rightly be taken up for 
the science of culture. Every cultural achievement 
is due to a process of growth in which diffusion and 
ee a aA Culture is somethi 
always at work, which 
elemen human needs, which in turn creates new 
wants and provides means for their fulfilment. The 
value of so-called savage ‘superstition’ is to be 
found in the confidence that magical rite gives man 
an ecraeoene diMoulliea apd at seme fae 
knowledge. Borrowmg from others does place, 
but whenever one culture borrows from another, it 
always transforms and readapte the objects and 
customs borrowed. Diffusion is modified invention, 
exactly as invention is a partial borrowing. 

Porte Crazes.—In the Nineteenth Contury ; 
1926) there is an interesting account by Mr. 
E. Dudeney of puzzle crazee, with particular reference 
to the recent popularity of the ‘ croas-word puzzle.’ 
He traces the develapment of pastime puzzles from 
One of the very oldest is what is 


the ritish Museum a treatise of this nature called: 


“ Directions for knowing all Dark Things.” ene 
to more recent times, Niccola Fontana im the sixteen 
century published a number of some of which 
are still . Mathema puzzles have in- 
_ terested numbers of people for centuries, while m- 

numerable puszles have been gevised with string, 
matches, and coins. The word puzzles are for the 
. most part restricted to the particular language in 
which they ap , and hence lack the univ I 
of those’ of the themata] type. Real e 
acrostiœs' do not appear earher than the nineteenth 
century, but they were ap tly popular at the 
court of Queen Victoria. Although puzzles, verbal 
or otherwise, have always been attractive, yet the 
popular craze for a particular type would seem to be 
modern, since it is dependent og locomotion, the 
Post Office, and cheap ouaaa Une ‘ oroas-wortl’ 
is not in ita nature new, but in ite present form it had 
its first success in the United States. The ‘cross-evord’ 
is convenient in form, no apparatus being involved ; 
each item can be comPlete in itself, #.6. one need not 
finish the whole puzzle at one sitting, and hence it is 
admirably adapted to modern forms of transit; it 
one in groups and hence is not a bar to 
sociabilitx ; there are an infinite number of poasi- 
bilities, yet one does improve with practice; the 
habit is easily fixed, and there is constant m 
and stimulus. Sooner or later, the author thinks, the 
inveterate solvers will have acquired such a large and 
extended tance with the words of the language 
that they want something else. Then the *‘ cross- 
word ’ will end for this generation. 


No. 2984, VoL. 119] 


is there for the satisfaction of © 


Tos Treateant oF Sypxitis.—Mercury has long 
been known as an effective in curing the obvious 
symptoms of active phan ta use for*this purpose 
has, however, been ost enti given up ameo 
the discovery of the far more clent 
Nevertheless, in some clinics it has been the custom, 
when all signs of the disease have been cured the 
Wassermann reaction made negative, to follow up 
salvarsan treatment with a longed course of 
mercury in the hope of finally off any residual 
spirochsstes and converting what may be & quiescent 
infection into @ complete cure. In a very thorough 
l ure in 711 cases 


Special Reports Series, 
3s. 6d. net), Prof. E. E. Glynn, Dr. R. E. Roberta, 
and Mrs. Bigland show clearly that given in 
the later stages not only does not prevent relapsea, but 
even actually encourages them. ere is no evidence 
to show whether this is due to the breeding out of 
strains of the ite resistant to mercury or to 
depression of the health and resistance of the 
body; but it is an important practical point and raises 
some curious questions in pharmacology. 

A ow amp Hrem AttrropEs.—In his 
recent ascent of the p of’ Kibo, the summit of 
Kilimanjaro, Mr. D. V. Latham wasable to make 
some valuable observations on the physiology of the 





human body in high altitudes in the tropics. 
observations, er with an account of the climb, are 
published m the number of the 1 


Journal. The peak is 19,710 feet in altitude. ort- 
neas of breath was felt first at 12,000 feet, but was 
never distressing even at 19,000 feet, and ıt was notice- 
able that the body became acclimatised to respiration 
in sor ein iaia At 18,000 feet, on the fourth 
day of the%limb, breathing was le@s difficult than at 
159000 feet on the first day, but above 18,000 feet, 
especially when the gradient was steep, it was neceg- 
to and rest after every forty The 
pales wate ing rest at mg altitudes was not 
markedly al and the blo 
Muscular power was diminished at 19,000 feet, where 
even slight efforts meant appreciable fatigue. * Mental 
processes were also slow at the summit, Mountain 
sickness in one of the climbers did not Spear until 
19,000 feet, in another it became so severe at 
15,000 feet he had to descend 8000 feet for two 
days’ rest, after whigh he climbed to 17,200 feet before 
thé symptoms returned. Mr. Latham believes that 
this difficulty can be evercome by ual acclhmatisa- 
tion, and he does not think that it is due to oxygen- 
want, since the sickness,was always relieved by walk- 
ing, when the oxygeh demand was greater than when 
reating. The paper contains’ also some interesting 
observations on red blood cells at different altitudes. 


ASExUAL REPRODUCTION WITHOUT Loss or 


VITALITY O THe ORrGaANisk or Bmp MALARLA.— ° 


Prof. R. W. Hegner (Soience, 63 PPAT 480, 1926)° 
p A rganism of bi 
several times in the United 
English sparrow itmore 
in August 1913 obtained this organiam from sparrows 
m New York and mogile en it into canaries, 4nd 
Hegner obtained this in in 1918 and has main- 
tamed it in canaries in his tory. In 1924 
another strain was obtained by from & 
sparrow in Baltimore, and this also has been main- 
tained in canaries. The asexual cycle of the New 
York strain has been shown to be thirty hours and 
that of the Baltimore strain twenty-four hours; 
whether the period of the former has o longer 


~ 
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ite extended cultivation in canaries is not 
known. The number of asexual generations passed 
through by this strain since August 1918 is môre than 
8600. The Baltimore strain has passed through 
about 550 tsexual generations and the iodicity 
seems to have been maintained , and this 
may be regarded as a measure of its vitality. Both 
the strains have maintamed their virulence through- 
put the entire period. Prof. Hegner directs attention. 
to fhe interest a ing to the rate of reproduction 
and to the virulence of these organiams living in a 
constant environment. 


CRYSTAL STRUCTURE IN Biotogy.—Of considerable 
interest to ee years Mather Lecture 
of the Textile I delivered by Sir William 
Bragg on “The Fine Structure of Animal and 
Vegetable Substances as Revealed by the X-rays” 
(Journal of the Textile Institute, vol. 17, No. 11, 
Nov. 1926). The method used in the analysis of 
crystal structure has been appie to the study of 
cotton and wool fibres. In the case of ramie fibres 
the X-rays reveal the presence of multitudes of very 
minute crysteks with some i of internal 
arrangement, in that a certain axis of each orystal 
iB oriented along the mam axis of the fibre. Other- 
wise the are in complete di 7. 
oa of Physical Chemastry, April 1926, p. 457 
ound the unit pattern of a ramie fibre to be contai 
in a right- ‘cell’ calculated to weigh four times 
as much as the actual molecule of cellulose ; so that 
the orystalline structure of the fibre is really very 
simple, and formed by the repetition of a funda- 
mental unit of pattern containing only four celu- 
lose molecules. The structures of such diverse 
materials as sugar crystals, rubber, and even chain 
compoynds like fatty acids, have been analysed m 
the same way. From the point of view of the 
biologist, this is getting vegetable structure down 
very fine, and th’ method opens up a4 avenue 
of approach to the investigation of at leest s&me 

of histological and causal problems (see also 

ATURE, July 24, 1926, p. 120). 


THe Onicin oF Fionps.—The vexed question of the 
“origin of fjords was dealt with by Prof. J. W. Gregory 
in & leeture on the fjords of the Hebrides to -the 
Royal Geographical Society on Dec. 20. - While not 
denying that ice may have played & part in mouldmg 
the shape of fjords, f. rogory inmsted that other 
origms must be found for valléys themselves. 
He pointed out that the direction of the fjords has no 
particular relation to the in*of the pountry, and 
that the main flow of the ice sheets was frequently 
across, and not along, the fjo Fjords originated 
in rênts or fissures due to earth movements. The 
nature of the earth movemefita {ives a clasaification 
into three divisions. First are the rift vall due to 
fhe smking of a strip of land between el faulta ; 
secondly are those valleys, due to a shattering of belts 
of rock by many tenmdn clefta and the removal of 


* the material by wind, water, and ice; and thirdly, 


the fjords due to the subsidence of a strip of country 
against one major fault producing an etric 
valley. e Prof. Gregory attributes the fjo of the 
Hebrides, like the sea locAs and fresh-water lochs of 
Ww Scotland, to the indirect effects of the Alpine 
of Ob o and Mioeene times, and the later 
Atlantic subeidences. To the Alpine movements was 
due the ren of the earth’s crust, and to the later 
uplift of the British area was due the ing of the 
filasuwes. The action of the surf along the shore and 


of erosive agencies inland has since modifled these 


tectonic valleys. ; 


BITUMINOUS Sanps oF NORTHERN ALBHETA.—À 
further report by Mr. 8. C. Ells, of the Mines Branch, 
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Department of Mines, Canada, describes his inv 


tions of the well-known impregnated sands of the Fort 
MoMurray region, on the Athabaska River, northern 





Alberta, up to the end of 1924. Although the 
de are e's) extensive, occu more than 
2 square miles, not more than miles are 

accessible for commercial exploitation the 


readil 
rest of the deposits lie beneath asthick overburden and 
would thus prove relatively expensive to pacar 
The ee impregnation varies between 12 and 
15, occamo ly higher in limited areas. The report 
gives concise information on the character of the sands, 
also results of numerous laboratory d mations and 
analyses. Possibilities of economic development are 
considered, I with reference to sources of fuel, 
ower, transportation, markets and climatic con- 
fons under which work would have to be prosecuted. 
Various processes have been designed to extract the 
bitumen from the sands, and for utilising the raw 
materal in its natural condition ; 


m the more ee all important ones, 
in the rt o. 632), a - 
document of 244 pages full ipa aoe ales Shee. 
graphs and diagrams. In addition there are 8 detailed 
maps and 4 cross-sections; the latter show the 
relative position of the sands with reference to over- 
lying strate and the trend of present topography. 
r all the careful field and laborato investigation 
which these Athabasca ‘ tar-sands’ ve received, 
ioularly at the hands of the author, it will be 


ppointing if at least a portion of the available 
resources cannot be profitably worked. 


of the Physical 
of Vienna, on two improve- 
ments which have been mtroduced rently into the 
technique of pe When a vessel has been 
exhausted and has to be sealed off from the pump, 
the sealing process sets free from the heated surface 
of the glass a certain amount of gas which in general, 
as the seal is close to the vesel, geta into the veasal. 
By connecting the veesel to be exhausted by a narrow 
tube to the trunk tube of the pump and ‘sealing off 
close to the trunk, only a amall proportion of the gas 
liberated geta into the vessel. second improve- 
ment relates to ground glass jointa and to taps in 
which the seal is effected without m OT grease, 
In the cage of a joint, the inner cone may acl or, 
if not, ita outer surface is coated 


force is applied which draws the two surfaces ther. 
the plug is of metal, the outer si ees of 
the barrel is coated with metal, and an electromotive 
force applied between the metals. 
- “SDmoay oF FLUoRmsonNom.—In the Ann. das Phys., 
No. 23, p. 681, 1926, E. Gaviola describes an interest- 
i cation of the Kerr phenomena. He shows 
that a satisfactory electro-optical arrangement may 
be devised to perform the ction of the toothed 
wheel in Fizeau’s measurement of the velocity of 
light. With this arrangement he haa bean able to 
show experimentally, for the first time, that stationary 
Waves, sid percep Lecher wire system, possess 
the wave-lengths icted by Maxwell’s theory. The 
main purpose of the method, however, was to 
investigate the rate of decay of the fluorescence of 
solutions of dyes, and Gayiola finds that the average 
duration of the fluorescence of solutions of rhodamin 
B and of uranin in glycerine agd m water 1s of the order 
of 10* second. The effect of concentration on the rata 
of decay, if such an effect exists, appears to bevery amall. 
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The Pretoria Meeting of the South African Associatior 


HE twenty-fourth annual meeting of the South 
African Association for the @dvancement of 
Science took place at Pretoria on July 5-10, 1926, 
under the presidency of Dr. E. T. Mellor. The meet- 
ing was very well attended, and 129 papers were read. 
Joint meetings of several sections were held A 
ig en eabtal was given by the Hon. J; H. Hofmeyr, 
Admini tor of the Transvaal, on “ The Romance 
of Æ logy.” There was a reception by 
the Mayo: AEU of Pretona, a conversazione 
by the T oep branch of the South African Biological 
Society, and visits to various places of scientific interest 
in the neighbourhood. 

The president, Dr. E. T. Mellor, in his address, 
gave an'account of “ Science in Relation to Minin 
and other Industries in South Afnca”’ He indica 
how modern scientific thought and methods have 
entered into the ev a toe ood ny 
of being restricted to the laboratory. e Witwatars- 
rand goldfield, he said, is probably the most concen- 
tra and important one in the world, and ın the 
development of South Africa, gold and diamond 
mining has played a very important part. Gold 
being stabilised in price, and with an unlimited 
market, permits friendly rivalry in efficiency of mines. 
Geolo benefited from ps ones the study 
of auriferous conglomerate and the origin of gems. 
Deep-level mining yields information on rock tem- 
peratures at great depths. In physiology the effects 
of moisture and temperature on health have been 
studied. In pathology the study of respiratory dis- 
eases has been of greatest general benefit. Anthro- 
pology even has benefited as a result of mining. The 
discovery of deposits of platinum is the result of a 
geological survey. The importance of industrial re- 
search was indicated, and, in concluding, the president 
pointed out that science 1s not local but universal, 
and commended it as a life career of greatest 
interest. 

“The Problem of Atmospheric Electricity ” was 
chosen by Prof. P. G. Gundry for his premdential 
address to Section A. In g af pure and applied 
research, he stated that in Graney too a to 
say that no great forward step is ever made without 
benk based on the work of th urred by scientific 
curiosity alone. The place of South Africa in pure 
research such as astronomy islargely due to amateurs, 
to whose work also ranch of our knowledge of the 
electrical condition of the earth and its atmosphere is 
due. The Heaviside layer of the atmosphere, radio 
telegraphy, and the earth’s electric field werd dis- 
cussed at length, as was recent work on very penetrat- 

rays of cosmic origin. Tonisation of the arr and 

uson’s work on thunderstorms were described, and 

the suitability of South Afriea for the study of 
thunderstorms was indicated. ` i 

Dr. St.C. O. Sinclair gave an account of “ The 
Chemical Seryice of the Union of South Afmc@: its 
oa parr and Work ” as his presidential address 
to on B. This sefvice is distributed between the 
staffs of the Division of Chemistry, the Schools of 
Agriculture, the Veterinary Research Institute and 
an industrial chemist. The Division of Ch 
has to undertake work for State departments, su 
as agriculture, justice, finance, public health, mines, 
posts and telegraphs. The s of the schools of 
agriculture act as research officers, teachers and ex- 
tension officers. Buiochemiqal problems and poisonous 

lants are dealt with at the Veterinary Research 
itute. The systemgtic soil survey of the Union, 
brak investigation in relation to irrigation schemes, 
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fertiliser ea, the making of synthetic manure, 
in igaton of the composition of fruit and its export 
under the best conditions, preservatives, tanning 
materials and prickly pear destruction were all dis- 
cussed. The scops of the regulatory work of the 
Government Division ranges from work on food 
adulteration to the preparation of chaulmoogra oil 
esters for the treatment of leprosy. 

The subject of Prof P. A. van der Bijl’s address 
to Section C was “ Landmarks in the Development 
of the Science of Plant Pathology and Disease Con- 
trol.” Researches on id diseases of plants, deal- 
ing with lfe-histories, biological races, disease re- 
sistance, mechanism of penetration by parasites and 
variations under environmental conditions, were dis- 
cussed, as were bacterial plant pathogenes. Mosaic’ 
and protozoal diseases were also considered. The 
history of control measures against plant diseases 
was given and their importance indicated The 
attention given to the study of pl&nt diseases in 
different countries was noted, and the advantages to 
a country of systematic instruction through universit 
training in plant pathology, as in America and South 
Afnca, were indicated. 

The presidential address to Section D was delivered 
by Prof. C. G. S. de Villiers, his ‘subject bein 
“ Some Aspects of the Morphology and Ontogeny o 
the Skeletogenous Strata.” The need of correlation 
of comparative anatomy, comparafive embryology, 
phylogenetic palwontology and experimental zoology 
in iv tions of the morphology of the chordates 
was first indicated. Neoteny was discussed and the 
origin of the mesodermal skeleton reviewed fully. 
The differentiation of the mesenchyme and the 
various vi on the morpholo origin of the 
sternum in Amphibia were EAA -The ontogeny 
of fhe tissue giving rise to the zonal and appendicular 
skeleton is as unknown, though probably mesen- 
chymatous. e nature of membrane bones ures 
further investigation. Phylogenetically, membrane 
bones are older than cartilage bones, and whether® 
they acquire secondary relations to zonal, sternal, 
cranial or visceral skeleton, they are remnants of the 
original exoskeleton. Ontogenetically they may be 
derived from the cutis layer of the myotome. The 
use of the experimental method was noted. The 
solution of many obscure problems in osteology can 
only be solved whea clearer knowledge is obtaingd 
of the earifést dtfferentiation of the mesodermal 
skeletogenous strata." 

“ The Need of a Scientific Basis for South Aftican 
Native Policy ” forme the subject of Mr. J. D. 
Rheinalit Jones’s presidential_ad to Section E. 
Students of native policy in the past have been largel 
guided by historical considerations leading to parti- 
sanship. New lines of res@arch are needed. The 


poy mentality of natives needs careful study .° 
od i 


i Bee AA differences between the 
and. Bantu mind ma Levy- 
Brahl’s hypothesis of total nee in EEA 
of the native mind from that of the European was 
discussed. There ap to be something incom- 
patible between the foundatons of primitive culture 
and those of modern civilisation, but this doesenot 
necessarily prove that the difference is absolute and 
egree. The modes of alteration of primi- 
tive mind were discussed, as was animism and its 
effects. The necessity for anthropological and psy- 
chological research was streesed. - . 
Dr. S. Evans discussed “ The Politician and Poli- 
tical Economy ” ın his presidential address to Section 
e 


be® present, 


n 


. to passenger shipping using Colombo as a 


68 
F. The present mjsfottunes of many countries are, 


he said, due to ignorance and contempt for elementary 
economic i aig by responsible authorities during 
and since the War. . k of experience in subject or 
administratton is no disqualificatiom for ministerial 
responsibilities. Rhetorical idealism still has more 
power over the mind than knowledge or reason, and 
rhetoricians become ministers with power to interfere 
ewith the conduct of industries and commerce, of 
wW they know nothing. The primary producers 
always oie most from ignorance of the principles 


e of political economy by those ın power, and by 


support of sheltered industries at their nse. 
Etiropeans are not ae for agriculture to South 
Africa, as conditions which repel the capitalist have 
been created, and over-taxation of the mining ım- 


dustry has checked them and curtailed the profitable 
operation of Sees The probable lfe of.the Wit- 
watersrand goldfield was discussed. Johannesburg is 
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pease more independent of the mines, but their 
= : pega Pisa atfect the whole of 
u ica adv y, ess made good by expan- 
sion in some other direction. The Co eani of a 
licy to foster private enterprise and to ın uce 


regn capital Ånd European immigrants for develop- 


ment of industries was urged. 

The next annual meeting of the Association will be 
held under the presidency of f. H. B. Fantham, 
professor of zoology in the University of the Wit- 
watersrand, Johannesb Transvaal, at Salisbury, 
Southern Rhodesia, in July 1927. 

[The above brief summaries of*the presidential 
addresses to the sectiona were sent by Prof, H. B. 
Fantham, who included also the names of authors 


and the subjects Sein saa read before the various 
sections, e regret that limitations of space prevent 
us from prin this account of the sectional pro- 
ceedings.—Ep. NATURE. | 


The Fisheries of Ceylon. 


[TETAS of the marine biological research carried 


out by the Ceylon Government are contained in 
the reports for 19247 and 1925." In the first of these 
reports is an account by Commander J. C. Kerkham, 
the Marine Superintendent, of the Government 
research vesgel Nastius. This, a German-built 
steam trawler 132 feet ın 1 ; has been fitted out 
with laboratory accommodation and apparatus for 
carrying out sciqntific trawling, dredging, arid h 
graphic investigations. In addition she is equipped 
with a steam-driven, di -expansion ammonia 
refrigerating plant with two insulated chambers for 
the storage of fish. 
_ A blogical survey, commenced in 1920 by the 
Government trawler Lila and continued by the new 
trawler, has been druitful in disclosing thes ibilities 
of two fishing banks, the Wadge and the Pedro : 
some results of a survey of these banks are given by 
eee ee Mr. Malpas, 
in the 1924 report, and more details are now given 


e12 a further paper.” The banks give a combined area 


of 3000 square miles, with an average depth of 25 to 
50 fathoms. The advantage to be gained by the 
employment of two steam trawlers by the Govern- 
ment is sho®n, calculations being based on a conserva- 
tive estimate of 1} tons and 1} tons of fish caught 

diem for the respective banks. Steam trawling 
should not seriously affect the fisheries of the native 
fhermen—not only because th8 grounds are too far 
afield for them, but also because they fish chiefly 
for dnft-net and line-caught fish that are not captured 
in tfe trawl. In 1925 actua] catches were carried to 
Colombo ın the cold bers of the research 
steamer, and it was demonstrated that the fish 
arrived in good condition and that a ready sale was 
obtained for them. It js considered that it an assur- 
ance of a steady supply ot fresh fish could be guaranteed 
rt of call, 
the present spagm demand made by would 
become regular ; and it ıs believed that the prosperity 
of the wawling industry would depend on the measure 
of su given by tht shipping. The employ- 
ment of. up-to-date fishing methods ıs therefore 

© 


somewhat less hopeful vein comes the report for 

„à Geyin Admmurtration Reports for zga4. Part 4: éneation, Scance 
s Aé@mmutraton Report of the Government Merme for 

D7 DE oe ae Pp. F16, Camb; Gopecmmant eae One 


35 con 
® Sesstonel Paper 14, I * Prospects of Trawhng m Ceylon. 12, 
(Colombo , Govammeant Office.) so cents. E 
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the Pearl Fisheries of 1925,4 in which is an interesting 
account by Dr. Pearson of the ous scientific 
investigations from the time of the late Sir Willam 
Herdman’s survey in 1902 to the present day. Dr. 
Pearson critically reviews the situation and puts forth 
his own views on the matter. The pearl fisheries 
in the past have been essentially intermittent, only 
39 fisheries having taken place in 125 It was 
such fluctuation t was responsible for the failure 
of the ill-fated Ceylon Company of Pearl Fishers that 
started tions in 1905, burdened amongst other 
things with the pledge to d between £3000 and 
£10,000 annually on cul and ental 
research. It has been the aim of scientific ing 

to seek the causes of this i ity and hence, if 
possible, a remedy, so as to ensuresa2 productive 


i eae in the ind : 
ief among the suggestions put forward has been 
that of the seer td sau of cultural methods such as 
those used in the oyster industry of Arcachon. Dr. 
Pearson takes the view that previous workers have 
been unduly optimistic in their h and considers 
that the mte and conditions of the Ceylon pearl 
fisheries are such that cultural methods ın stim are 
out of the question, and that the fisheries must mainly 
be controlled by Watural agencies. In this he is 
probably right, seeing that the pearl oyster is essentially 
a deep-water shellfish cóm with the Portuguese 
oyster at®Arcachon, which lives in the tidal zone. The 
fact that the pearl-oyster grounds are extremel 
narrgw may be of great significance in the irregularity 
of the supply, since the two maximal spawning periods 
occur when the south-west and north-east monsoons 
are respectively at their highest, and the aia: 
larve may be carried far from suitable ground by ~ 
cyrrents. To controf the fall of spat in the open sea 
is beyond human power. As James Steuart said in 
1843, “ Itis only when, in the infinite wisdom of the 
Creafor of all things, the o brood descends upon 
the banks suited to nourish apd su caer? t 
ıt comes within our power to wa its advancing 
age...” 
However, given a successful spat fall a good fish 
is Dot necessarily ensured ; in late life the oyster 
are liable to decimation, as Dr. Pearson shows by 
figures for the crops in recent years. Two of the 
greatest dangers to the growing crop are perhaps the 
action of currents, which may uproot the oysters , 
E ; 


4 Ceylon. Sesssonel Paper 13, 1926 
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from the d or sand which becomes de- 

and_silts up the beds, and the inroads of such 
shellfish-eating fish as rays, & species of which, inci- 
dentally, carries one stage of the parasite that infects 
the o and so gives rise to : 

This is not to say that C 
valueless nor that it ıs no longer necessary. 
evident that scientifc investigations ni F utmost 
im ce in watching the histories of the various 
bei eng ea ing the most economic periods at which 
to fish them. ere would still seem to be room, too, 
for a more detaled study of the habits and conditions 
required for the aal development of the oyster 
in the labora on the lines of the work now: being 
carried out by the i of Fishenes in Britain in 
its oyster research station at Conway. 

The fishery in 1925, which appears to have been 
unfortunate owing to the failure of many divers to 
arrive at the inning and to unfavourable weather 
conditions, brought in a net profit of Rs.1,67,017. 

Interesting da on the growth of the pearl oyster 
are given; information ansing from a number of 
linear measurements and weight determinations 
tends to lower the previous estimates of the ages of 
different-sized ; 

It is gra to note that the staff of marine 
biologists attached to the Ceylon Government is grow- 
ing, and we hope for much information of interest 
on tropical marine life in the future. FS. K 





University and Educational Intelligence. 


Oawspripes.—Prof. A. E. Taylor of the University 
of Edinburgh has been appomted Leslie Stephen 
lecturer for the year 1927. . H. Claye, Gonville 
and Caius College, has been appointed an Assistant 


lication should be made before June 1 to the 
Senior Tutor, St. John’s College, by any graduate of 
another university j imion as a research 
student who wishes to be a candidate for the Strath- 
conas ‘Research Studentship of £150 a year at Bt. 
John’s College. : 
The entrance scholarahips and exhibitions awarded 
at twelve colleges at the end of last term include 
83 for mathematica and 38 for natural sciences 
out of a total of 169 awards, other awards were 
54 for classics, 24 for history, and 21 for modern 
languages e 


Lonpon.—The following courses of free -public 
lectures are announced: ‘‘ Current Views on Internal 
Searetion,””’ eles Swale Vincent, at the Mi 
Hospital Medical School, on Jan. 14, 18, 21, and 
25, at 4 o'clock; “Biological Action of Light,” by 
Dr. D. T. Harris, at University College, on Jan. ‘20 
-and 27 and Feb. 3, at 5 o’clook; and ‘“ Cytolo 
in relation to Physiological Prboesses,’’ by Dr. Ry J. 
Ludford% at University Co on Jan. 20 and 27, 
Feb. 3, 10, 17, and 24, at 5.80 o'clock. 

Mr. E. Matthews has been appointed demoxtrator 


in the Chemistry Iepartment of Guy’s Hospital 

Medical School. i 
Sratisrios of universities, colleges, and professional 

schools in the United States are published biennially 


by the Federal Bureau of Education. In the 918 
institutions which in the returns for 1923—24, 
published in Bulletin No. 45, 1925, the total number 
of students enrolled in that year amounted to 726,124, 
including 268,428 womem Of the 918 institutions, 
144 were under public control, and these enrolled 
255,630 students, of whom 88,770 were women, whilst 
priva controlled institutions enrolled 470,494, of 
whom 179,653 were women. There were also enrolled 
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189,048 additional students an summer schools, 
4012 in winter short courses, and 140,846 in extension 
and co ndence courses. ing back to the 
similar b in -issued two years ago, one finds that 
the number of mstitutions reporting Was then only 
780. The addition of 183 rtg “is due in part to 
the efforts of field agents of the Bureau of Education, 
who secured many reports by nal visits.” ‘This 
detracts somewhat from the value of the statistipe fer 
purposes of comparison of one period with another, 
and points to the futility of the comparisons that are 
sometimes made between the student statistics of, 
different countries. 

Tua Report for the year 1925 of the Calcutta School 
Institute of Hygiene, and the 


contains, 
Director, Lieut.-Col. 


during the year, separate 
endowed researches in relation to kala-azar, hoo ‘ 
bowel epee i reports by the 
Superintendent of the Pasteur Institute (which has 
been so fully employed in the treatment of patients 
that It was le to undertake research) and by 


Ds ko le 
said to be the o 


the whole of the Indian Empire.” 
fund amounted at the end of the 
eleven lakhs of rupees (nearly ,000), and the 
receipts of the year cluded an anonymous donation 
of one lakh of in addition to handsome 
contributions by ie commercial communities of 
eastern Ingia and by Indian noblemen and merchants. 

ee os of the year amounted to Rs.1,19,004, 
of which Ra.1,02,884 was on account of salaries. 

THs tal Committee on Education and 
Industry appointed the Minister of Labour and 
the President of the 
issued an interim rt 
available “‘ for rs ae young persons to nter into 


Choice of Employment 
cemumittees, appojntfed by the 
areas where no such decision 


y Tre 


it ea Oat ca ia of 
jav e labour from one area to another; to establish 
a scheme for juvenile unemployment centres on & 


to juveniles attending unemployment centres or 
other approved courses. : 


e & time baffled him, but after much th 


” 


K 
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Calendar of Discovery and Invention. 


January 9, 1729.—While holding the Savilian pro- 
feasorship of astronomy at Oxford, Bradley attempted. 
to detect the ann of the fixed stars. 
Hooke at Gresham-Oollege, and Molyneux at Kew, 
attacked the same blem, and B collaborated 
with the latter. e then erected a zenith sector at 
Wanstead. The observed movement of the stars for 
ought he was 
able to 


wovery of 


use of guttapercha by Werner 
Siemens which made submarine cables practicable. 
On Jan. 10, 1849, O. V: Walker, of the South-Eastern 
Railway, laid two miles of cable in the Channel off 
Folkestone, and by this and a land line of 83 miles 
communicated ffom a ship with London. There are 
now more than 300,000 miles of submarine cables 
in use. 

January 11, 1816.—It was the terrible explosion 
at Felling Colhery, near Sunderland, in May- 1812, 
which led to the formation of a Society for Preventing 
Accidents in Coal Mines through which Davy’s 
attention was attracted to the subject. His investi- 
gation of the properties of flre-damp and the passage 
of flame and his invention of the wire- 
sour saf pP, were described to the Royal 

i on January 11, 1816. Many improvements 
in miners’ lamps have been introduced smoe, givi 
greater gafety and ‘more Aght. In 1924 ib was re- 
commended that lamps should have 0-8 candle- 

» and in recept years electric lamps ave been 
largely adopted. 


January 12, 1727.—On this day two hundred years 


ago died Jacob Leupold, of Saxony, famous for his 
akil in oo Ing mathematical instruments and 
machines. His work, ‘‘ Theatrum Machin- 


ed in 1728-1727. The contem- 


through $ ; 
bemg controlled by a four-way cock. 
January 13, 1800.—Founded through the instru- 
mentality of Rumford, the 
in rated on Jan. 13, 1800. | 
tion was ado in imitation of the Instituto of 


Bolo while ita was ‘‘for diffusing the 
know and facilitating tHe general introduction 
of mechanical inventions and improvementa, 
and for teaching, courses of philosophical lectures 
atd experiments, application of saience to the 
common of life.™* Its early develo t as 
institution was due to Davy and Faraday. 
” January 15, 1876.—In the Science Museum, South 
ensington, is, the gp tus wit which 
of p ads his us iments 
on liquids and gases and discovered the existence of 
& critical tam . His work was done in the 
"sixties. Whiting to him on J 
gaid » ‘‘ We are all greatly delighted in my laboratory 
with what you dave given us—my old assistant 
MacFarlane is in ra to see carbonic acid com- 
prone’ to the Pl ciate m that always ready way. 
t will be a 
think that henceforth they will every lesson know more 
of the meaning of liquids and gases and vapours than 
I have ever been able to teach them.” E. Q. B. 
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Societies and Academies. 


LONDON. 


Royal Microscopical Society, November 17.—M. T. 
Denne: A new Bo apd for casting paraffin im- 
bedding blocks. It consists of a jacketed chamber 
in the upper surface of which troughs are formed, 
fitted with frames or ‘ lifters,’ and adapted to receive 
the wax. A second reservoir contains water heated 


to a definite temperature by gas-or electricity, and 
this is 80 that it may be raised to the 
jacketed or lo to empty it. In 


operation, the hot water is caused to enter the 
jacketed chamber, the troughs are filled with melted 
paraffin, and the objects arranged in the ordinary way 
or oriented under a Greenough binocular, the paraffin 
being maintained at the correct temperature mean- 
while. When ready, the reservoir receives the hot 
water, and cold from & main supply is forced into the 
jacket causing very rapid cooling. A second momen- 
tary licataon of the hot water from the reservoir 
free the biodi by superficial melting, and they are 
lifted out of the troughsa.—C. Tierney: Caballaro’s 
technique for mounting diatom and other slides. 
The method consists easentially in manipulating 
the specimens with a fine hair in a hermeticall 
sealed chamber attached to the miaroscope. A i 
dish with a raised platform in the centre, on ich 
the specimens and prepared cover-glass are placed, 
is filled with m . From the nosepiece of the 
microscope is r @ wire carrying the hair and 
a glass cylinder which, when the body-tube is lowered, 
enters the mercury, thus nen etc chamber 
free from all air currents, condensation, and dust 
particles. 
PARI. 


Academy of Sciences, Novembér 22.—Emule Borel : 
A theorem on systems of lineer f with skew 
symmetric determinant.—C. Matignon and Mile. Q. 
Marchal: The heat of oxidation of beryllium. Start- 
ing with the pure metal pared by the method of 
Stock, Praetorius, and Priesa, the heats of solution in 
hydrofluoric and hydrochloric acids were determined, 
from which the heat of formation of beryllium oxide 
is deduced as 140-3 calories. Based on this figure, > 
the heats of formation of various beryllium compounds 
have been recalculated.—Geo Claude and Paul 
Boucherot: The utilmation of the thermal energy of 
the sea. At depths of 1000 metres the of 
the sea water is between %° O. and 5° C., and in the 
tropics that of the surface between 26° C. and 30° O. 
The possibility of utilising this tem difference 
to work a low-pressure turbine is discussed, and some 
experiments described in which a low-pressure steam 
turbine was made to work between the temperatures 
0° C. and 28° C.—Léon Guillet: The addition of 
nitrogen to steel. In an earlier paper the case harden- 
ing of certain steels By the action of ammonia at 
500 C. is described: the’ t communication 
gives measurements of hardness (Brinell) of these 
steals “inder Ing conditions.—Tilho: “The Nile 
at the ‘borders of i near centre of the Lib 
desert, (explorations of Prince Kemal el Dine).—Paul 
Montel : e domain co ing to the values 
of an analytical function.—Maurice Janet: The 


ity of p i a mime yateoell 
ESE TA into a een space of 4 n (n +1) dimen- 
sions.—lL4éon Pomey: The integration of a system 
comprising an infinity of ordinary differential 
tions with an infinity of unknowns.—N. Podtlaguine : 
ay of growth [of ¢unctions].—A. Toussaint 
and E. Carafoli: The kmematographio of the 
plane flow of fluids round evaried o es.— A, 
Véronnet: The rotation of a heterogeneous mass. 


* 
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Evolution and fractionnation. The case of Jupiter 
and Saturn.—P. Helbronner: The twenty-first and 
twenty-second campai of the detailed geometrical 


description of the oh Th. Vautier: The 
increase of intensity and the ien of extinction of 
sound.—Léon Bouthillon : i iometers and 


radiophares with accentuated maximum.—L. Long- 
chambon: The rofary power of tartaric acid. Dis- 
cussion of a recent note on the same subject by E. 
Vellinger. Details are given of the in the 
rotary power of tartaric acid produced by dilution 
down to a consentration 0:00625. A tube 10 metres 
] was used in these measurementa.—J. Galibourg 
ane F. Ryxiger: Contribution to the study of the 
Réntgen spectrography of pearls. A discussion of 
a Rontgen ph as a means of distinguishing 
natural from cultivated Is.—P. Mercier: The 
icles of long path emitted by the active B +O 
eposit of actmium.—Neda Marinesco: Bome pro- 
ies of large molecules in solution.—Charles 
ufraisse and Paul Gailliot: Peoularities of the frac- 
tures of acrolein gels: rhythmic production of ridges. 
Fractured surfaces of acrolem examined under 


the microscope, show remarkable the 
surface being covered with parall distant 
straight Hne resembling a p ed These 


surfaces form a diffraction grating (about 120 line to 
the millimetre) and give spectra both by transmission 
and by reflection. spectrograph of mercury vapour 
obtained with such a grating is 
Tiffeneau and Mile. J. Levy: o desamination of 
some phenyl-amino-aloohols, C,H, .CH(OH).CH 
. (NH,)R. Preparation of acylophenones without 
transposition.—Pierre Jolibois : The constitution of 
the organo-magnesium compounds. In an earlier 
communication (C. R., 1912, p. 858) the author has 
i reasons for preferring the formuls Maly. 
to the more generally admitted Mg.O,H,.I. 
ork for and against this view published since 1912 is 
summarised, and the work of Job and Dubien, which 
supports the formule SE . I, is' adversely orzti- 
cised.—V. Ipatief and Orlot: The hydrogenation 
of xanthone and xanthene.—Y. Altchidjian: The 
utilisation. of liquid fuels containing a high proportion 
of organic sulphur compounds as a source of an 
antidetonating comb le. It is suggested that 
from the work of Midgley and Boyd, organic sulphur 
compounds might be expected te act as antidetonants 
in mternal combustion motors: this conclusion has 
been. confirmed by experiments with mixtures of 
petrol and oe oils containing sulphur obtained b 
carbonisation ot bituminous limestones.—N. Monch! 


koff : strata to the south of Oued Dréa.— 
Const. A. Kténes: The chemico-mineralogical hature 
of the enclosure of Fouqué-Kaméni (Santorin).— 


Pierre Allorge: The benthos with deamids of the 
lakes in the west and centre of France.—Pierre 
Dangeard: The variation of tae plates in 
Peridinium.—J. Magrou: The Cee a a 
cancer or crowngall.—Raoul M. May: The reaction 
velocity of Calliactis 4ffoeta in the of altaloids 
and of gland extracts.—P. Delauney : The Biochemical 
i ata of a chloringéted glucoside, £ - 5 chlorosalicyl 


ucoside. ` 
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t of the Interor: U.B dea py Surrey. Water-fupply 
Paper 580-A : Geology of No. 8 Reservoir fa of the Carlsbad Irngrhon 


Memzer, B. Coleman Renick and Kirk Bryan 
of the United States, 1928.) Pp. 1v-+30+2 plates, Bullett 
ta of the Jarome and Bradshaw Mountains 


Gardner. = 
T+11+15 plates. Professional Pa 
Jule Gardner, Part 2: 
ee tena at 16-17. 10 
peg, 142-0: The Molluscan Faune of the Alum 
Gardner. Part 8: 


Bia G o$ Jula 
B? roup af Floridg. ° By 


Lh Pp. 1¥-+101-149-+ 1-++plates 18-33. i 
Paper 142-D: The Mollusean Fauna of the Alum Bluf Group of Fiorrda. 





QATALOQUILS, 


Splices and Tapes for Rubber Insulated Wires. Pp. 16. (Parsalc,” 
N.J.: The Okonite Oo. ; London Agenta: Wm. Gerpel and Oo) 
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Diary pf Societies. ° 
FRIDAY, Jaxvary 7. ‘e 


Loalsts ASSOCIATION (at Unrverstty Oollfige), a4 7.80.—Dr. G. 

Slater: Glacial Tectonics as reflected in Distur Drift D ta: 
send lee: te tis: Petty Devonia cy aera err uffolk. 
Part 2 8. 


SATURDAY, Jawuany 8. 
RoraL [eerrroriow or Grea? Barran, at 8.—Prof. A. Y. Hill: Nerves 
and Museles: How we Fee] and o: (6) Speed, Strength, and 
Bndpranoe. 


79 : 


1 MONDAY, Jancary 10. 

Roya. Soourry or Eppovron, at 4.80.—Frances H. ay ee the: Ait 
Bladder and Langs: a Oontmbatzon to the M the Air- 
Bladder of Vish.—Dr. G. Blater : (a) The Masts ore of the Disturbed 


` Depomts of Kimt,” Denmark ; (b) The Disturbed Glacial De- 
osits m the bo of Lønstrup, near North 
— L te: The Fish-Fauns of the emen of 
Berwickshire.: S 
Testirorion of MiacraicaL Mororesees orma] M at 7.—Dis- 
cussion ee ee of Metal O other than 


SOV EKUDON TIAS at z 
iy = EGE eal TA (M and North Br 
verpool) Oen t Ld Unireral at 7.80.—Prof. H. 
e Tomb : What is Bleotsreity ? (Faraday da 
Llestrrors oF METALS tush Bection) (at & Mimbank Crescent, 
.Qa at 7.20. — J. H. Andrew: The Value of Research. 
Bur Llastrroumiom, at 8.—F. G Haxsndale: The Effect on Valuss 


of Town Planning Schemes tn ther Various Stages. 

RoraL Groararmos. Soorery (at Molmn Hell) ab 6.80.—Btr Arnold 
Wilson : A Periplus of the Perman Gulf. 

Ixerrroriow or mma Russan Inpueray (London Section) (ab et Bngtnocers’ 
mie aa —@. Martin: Ageing of Raw and. Vuleanised 


7 TUESDAY, Jawvary 1L 


INSTITUTION OF PETROLEUM THCHNOLOGINIS Royal Bouety of Arts), 


at 5.8.—Dr. L. Dudley Stamp: The tons Governing ths 
Ooeurrence of Ql m Burma. 


bosrrrurion oF Ovi Ewatramns, at 6. — Prof. Hay: The 
Boonomues of Power-Production and Utilisation at Go 

ILLUMINaATONG Ebraoremepre Socurrr (at Lagh Service laneard and E 
ahh Mahe W.0.2), “at 6.80 —W. J. Jones, 

pape aR de KAAI apie at 6.80-—frr Robert Hadfield: Pro- 
gress in A eton of Heat- 

and Non-corroding pp seme: 


ga Bl eM os er ara onih Miland Oiti t Hotel 
Metropole, Leeds), at 7.—J. R. Beard snd T Hakdeoe Te 


Design of Oby Distribution Systems and the Problema of Standard 
(North-Western Oentre) (at 


(Becttish Centre) (at North 
British Statdon Hotel, earn a stan ee boas Appl- 
cations of Meckriclty’ta 


) (at Hngineers’ Club, 
gine m Benp 


and 
Birmingham Univeral 7.15.—0. H Wood: A @tady of 
Rotatory Duspersion of Berten 
ore Ge, eee Imptstay (South Wales 
Collage, Oard:ff), ab T 80.—W. R D. Jones: 
Lesrrrurs or Murase (North-Hast Coast Local ) (at Armstrong 
rue tlie end e Upon T720) at 7.80.—U. B mans: Some Aspects 


Yourn-Hisr Ooasr Jonerrrvrion Hronas BEIPSUILDNES 
aged Branoh) (as Middlesbrough), at 7.90... a. Richards : 


peas a G@. H. Rodman: Insect- 
~- vorous Plants and How they Live, 
Pram 


Preparations of the ; 
Röxwrezx Soorwrr (at British Institute of Radiology), ab &15.—R. J. 
Reynolds: Some ts on the Produchăn of Hamd Berial 
Bkagraine from the Screen Image by moans of a Clnematograph 


Lavecrovs or Onmavrny (Manchester and Bistrich Bestion) (zb Mah- 
cbas ter). —Prof. J. B, Oohen : Alr Pollution. 


WEDNESDAY, Jawoany 12. 


ROTAL ‘Bocrarr or Ants, at 3.—Prof. 
Wireleas Valve (Dr. Mann Juvenile 
Rorya Sooury or Munioonm : 5 hg tet a 
6 30.—Dr. BU. Willems and L. O. Morbury : Noel Y it 
the Action of Pituitrin on the Sa Pe ee 


Boonton; @) ten Ua Fistales. 
Lwercrotiog or OrviL oars piap, at 0.—F. JL Lirens: 


Dragline Exoava 
BoamrTY aL IxbosTRaY ere ngham een Jomti with Frel 
“ Bectaon) tat University College, Neseingham), at 7.—Dr. J. G. King: 
The Production of Liquid 
e a a eee eee 
oe Beetion) (at Bolbee Hall, earl esl ae ba i in i 15.— 
He Conner : The on of a Rotary Portland Osmea 


BHURSDAY, Jawoanry 18. 


determined 
Respiratory —M. Dron: On the Meohanism of 
Oxidation-Reducton Poten —R. QG. Canti and M. Donaldson, The 
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Bffect of Hadrum on Mitoss sa sttro.—D). R J. Lodford and W.. 
Oramer : Secreteon and the Go Apparatus of Islets of Langerhans — 
8. Dickmson : Behieets oo Grn and Genetios ot the’ 
Smut ‘Hyphal Fumon.—Y. Aruma : (a) Bflects of ©- and h- 
_ Ions and Ultze-riales Hays upon Invuluntary uscles ; (b) Effects ot, 
Ultra-violet PAys upa Akeletal ara eee : 
Lowpow Mata (at at 5.— 
P. Dias Ont On Oaren Version af ce sae A oou : 
On the Clas-aumber of the Corpus PU/~ —L. J. Mordell: On- 
Power Bories with the Cirale of Con as a lane of Besenta!l 
flee. — N. Wiener: G? Tho of an Arbitrary 


er and Hardy. 
on, jointly with 
Mary Parsonage, 


amp Ni oe Y Boorer, at 
arga ATUBAL Y 
Teoh nical Sine: pial, Glasgow), at oe T. Gass? 

w Tem Carbonistion of Goal 


Pomtaon af the 

Lestrrors or METALS Se 
Dr. W. Rosenksin : 

perial Ouilego of Belenos), at 7.30. 


Orri04L Soauery ab Imperial 
OL ap COLOUR AssociaTiow (a$ 8 Bt Martin's Place, W.O. T), 


ab 4 —E, W. D. Ward: Cadmium Oolours and ther Applieabon to thu 
Pamt Industry. 

Borta Soonerr or Morona (N ene at 8.80. — Dr. A. 
Turner and others: Discoemon on opsy. : 

Tuer. TOTION OF MworawicaLl Mwarmemns (Leeds Branoh).—-F. O. Turner: 
A New Loed-Strein Recorde 

per hh oy MecHawraaL Tronas (Bimmgham Branch} — In- 


FRIDAY, JANUARY 14, 


NosTa-Basr Ooist ARD SHIPBUILDBxS 
at Newoestleupon-Tyne), at 6.— Hon Hie Chadian & Pace ana 
aaa in Beonomy of Turime Machinery on Land 

Luertrors oF Maras ( 


vansa Local Bestron University Collage, 
Swansea), at 7.15. ree o poeta ia a 
Jumton Daerrrorios Hecuommes, at 7.90. — B, L. Kirlew: Thp 
Thermionie Valve and ita Oharacters!ee. 
sand ther Heating | 
Chemical Socsety 


st 
area at 6.—J. A. Hall: (Geeaiol Bogaert Gron 
PRILOLOGIOAL oT (ab University College), at 8. Rev. A. Darby : 
CoLovR Oe AAAH anobester Bection) (at Manchester) — 
A. W. O. Harmeon : Take Dpesteth and ier A olaan. 
SATURDAY, Jaxtaart 15. 


NorTtu or Mugan Ixsrrrora or Morom amp MECHANICAL IbOINTIERS 
(at oe Hell, Noweastle-upon-Tyns), at 8—J. & Carson: Diy 


PUBLIC LECTURES. 
SUNDAY, Jawoaxy 0. 
GuitpHovas (Boclaston Square), at 8 80.—Dr. A. B. Cook: Animum. 


THUEMDAY, JamuaRy 18, 
Kuvo's OoLimca, at 5.80.—Prof, J.. Hurley: The Mind: Bhology. 
o FRIDAY, Jawuary 14 
Mrppnmaax Hoarrra, MEDIUL Bomoor, a 4 — Pror. Bwalo Vincent : 
Current Views on Internal Secretson. (Buceesding Lectures gn 
Januagy 18, 2), and 25.) 
SUNDAY, Jamwuary 16. 
GuiLpHoves (Beoleston Square), ab 8.90.—d, A. de Soym: The Boul of 
Boddbrn. 


CONFERENCE. 

e JamuarRy l0 amp 1L 
BoawrY rox rar warTra L BioLouy (at Bedford Collage, t's Pak), 
(First ) Aomday, Jameary 10, at 2.15 to 8 4b.—G. Robson : 
Some ts of Oompetition and Selection. een ae TER 
on the Habitats of Planorbes and Bithnmm — E. 
: Tbe Relataon of Biearbonat@ to tha of 
Water Plants.—At 3.45 to L90. — Demonstrations :—Prof. Nelson 
Jones : Oultures ap goora m © oon- 
taining, (b) free fon, aeon —Dr ML O, Hal o 
Oonıfer — and Prof. J.S. H of 


Temperatures Gradsents u pe 
J. Hammond : The Fato of Festal Racy Derma ine Grae 


the a age ii 480 to &—W. K Slater: Aerobie and Anserobis 
Metmboliumm of the Common Oockroach.—J. Needham: Carbohydraie 
Met boliem of the 
(Beann Besuion m ll, ab 10 a.x. to 1 P.x.—Prof. J. B. 


Egg- 
Mo pea and’ J. T. Oun 


uxley ningham : Symposium : 
The Edere Gora of Pacte- A 2.15 to 845.—Dr. O. IL Yonge: 
Intrecellular Pipa os NMetazca.—G. PF. Marman: On Hemer; - 
thrin: the n ripurani of —At 480 to 6— 
Q. P. Wells: Actaons of Oatsons 


OClancey : Recent Advances in the Study of the Seleroprotens. 
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Television. ` 
PT lecture delivered by Mr. J. L. Baird on 
Jan. 6 at the Physical and Optical Society’s 
annual exhibition was very largely attended, and 
had to be repeated the same evening in order to 
prevent widespread disappointment. The attend? 
ance was & tribute to the intrinsic mterest of the 
subject and to the expectations aroused by what 
little has become known of the lecturer’s apparatus 
and achievements. 
Mr. Baird did not add to the general knowledge 
by what he said and did-on that oocasion. The 
situation appears to be that he has achieved a 


certain success in transmitting instantaneous . 


images divided into some thirty vertical strips, - 


each strip showing more or less correct gradation 
in a vertical direction, The picture composed by 
the strips is therefore very coarse-grained In one 
direction while sufficiently graded in a direction 
at right anglea to it. The most important point 
about the transmission is that it uses diffusely 
reflected light, and not the light tranamitted, BBY, 
by a lantern slide. To the latter transmission Mr. 
Baird will not consent to apply the term ‘ tele- 
vision ’ at all, and in this we consider he is justified. 
The eye itself normally sees objects by diffusely 
reflected light, and television, to be worthy of the 
name and to accord with popular expectation, 
must do the same. 

Now this proviso is a very serious obstacle to 
overcome. 
illuminated face is approximately unity, whereas 
in kimematograph projection it amounte to 
thousands. True television, as defined by Mr. 
Baird, is therefore at least a thousand times more 


difficult than ‘the transmission of shadows of . 


moving objæta stoh as has already been achieved 
by several inventores, among whom Rubmer Wes 
the first in 1907. | « 

Mr. Baird appears to have succeeded in trans- 
mitting images of objecte artificially illuminated 
to an extent equivalent to bright sunlight, and to 


‘For the ‘ candle-power’ of a brightly, . 


have overcome the difficulties of synchronisation | 


in transmitting and receiving wythin the same 
building. He also chims to have ‘acoom lished 
similar transmissions by radio over about ten 
miles, and to have transmitted living faces showing 
considerable detail. While giving him all credit 
for his very direct attack on a difficult problem, 
and for what he has demonstrably achieved, we 
must guard against an underestimate of the 
remaining difficulties. These will affect such 
things as synchronism, illumination, and detail. 


~ 
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It js comparatively easy to. keep two motors 
running at the same speed, even at a distance. 
But when a difference of phase of only one degree 
is capable of spoiling definition, the mamtenance 
of the correct phase becomes a formidable taak. 


Granted that Mr. Baird transmits the equivalent 


of 30,000 signals per second as against the 300,000 
-~ required for satisfactory television, it i is easily seen 
" that the problem of synchronism may become 
sufficiently acute to bar further progress. The 
figure of 300,000, on which most workers on this 
problem are agreed, is based upon the fact that a 
face alone, to be recognisable, requires some 3000 
graded elements. Most press portraita comprise 


` at least 10,000 such elements; and in order to 


produce the illusion of continuity or motion, there 
must be at least sixteen transmissions of the whole 
picture per second. 


From the information available—and it must be 


remembered that Mr. Baird has not disclosed the 


essential detéils of his method—it appears highly 


probable that little further progress need be 
expected along the lines chosen by him. The 
illumination seems to have been driven to ite 
farthest limit, and the recent claims to have trans- 
mitted, ‘outlines’ by infra-red reys mark no 
advance towards television with diffusely reflected 
light. The subdivision of the image By a disc of 
spirally staggered lenses seems incapable of exten- 
sion, and the suggestion thrown out in the course 
of the-lecture, that several photo-electrio cells (and 


° *several radio-frequencies) might be -used simul- 


taneously, only serves to emphasise diffiqulties 
already knewn to exist. 
It is to be regretted that, possibly on account 


of patent considerations, Mr. Baird has hitherto- 
~ heen unable to submit to a proper 


thentication 
of his claims by a learned society. K 
recent audience could say, the invention might be 
a mere plaything, with n® more resemblance to 
television than a toy engine has to the real thing. 
That is not the way to convince a sympathetic 
audience of expertes who are expected to judge of 


e the merits and prospects of an invention. 


- There are atdeast three pioneers in the dield who 
seem © be on the verge of a complete solution of 
the television problem. Belin in France, and 


—_ Alexanderson and Jenkins in America, are all 


approaching the problem by way of the trans- 

mission of photographs, which they accomplish in 

great perfection. Dr. Alexanderson, chief engm- 

eer of the Radio Corporation of America, claims to 

be able to transmit a complete photograph in one 

second, and points out that if sixteen BUCCPBBIVE 
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photographs could be transmitted in one second, the 
problem of television (or, at least, of telekinemato- 
graphy) would be solved. He adds, however, that 
the difficulties’ especially of synchronism, increase 
as the square of the speed. 

It is well to remember that’ the earlier solutions 
proposed after the discovery of the light-sensitive 
property of selenium did not require the syn- 
chronisation of moving parts at the sending and 
receiving stations. But a multiplicity of wires, 
one for each picture element, is out of the question, 
and so is ẹ multiplicity of radio-frequencies. Un- 
leas, therefore, some device such as Dr. Fournier 
d’ Albe’s acoustic resonator system can be employed 
for the simultaneous reception of a medley of 
signals, the question of synchronism, effective both . 
in speed and phase, will arise ; and when we realise 
that the synchronism required is that of two 
‘pencils’ which traverse the picture completely 
in a sixteenth of a second, and in doing so describe 
several hundred lines, the mechanical difficulties 
may well appal us. The speed with which the 
stimulus can be applied at the transmitting end 
is great enough nowadays, for the action of a 
photo-electric cell shows no appreciable lag, and 
the use of a Braun cathode ray tube at the receiving 
end, first suggested, we believe, by Mr. Campbell 
Swinton, will solve the speed problem there. 

There remains the problem of sensitiveness to 
illumination at the receiving end. Mr. Baird does 
not tell us what he uses. His results suggest a 
potassium photo-electrio cell for ultra-violet, and 
either selenium or bolometer for the infra-red. If 
he has discovered any reagent of greatly superior 
power, that discowery alone would entitle him to 
our gratitude, and woyld constitute a valid claim 
even theugh all his other devices had been antici- 
pated by others. The policy of withholding publica- 
tion*of an essential item does not commend itself 
to modern inventors. It savours too much of 
medieval practice, and usually defeats ite own 
object of securing tp the inventor the fruite of -his 
invention. 

Itewould be a source of satisfaction to us if one 
of our countrymen were the first to provide & 
practical solution of a problem of this. magnitude, 
a solution such as the civilised world has been 
expecting for some years. If the solution has been 
reached without the scientific, engineering, and 
financial resources at the disposal of rival inventors, 
it will appeal very powerfully to our sympathy 
and imagination. But for the present, and on the 
evidence supplied, the sciengific warld will ae 
prefer to reserve its judgment. 
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Is Darwinism Dead? 

(1) A Companion to Mr. Wells’s “ Outline of History.” 
By Hilaire Belloc. Pp. iv + B19. (London: 
Sheed and Ward, 1926.) 7s. 6d. net. 

(2) Mr. Belloc Objects to “ The Outline of History.” 
By H. G. Wells. (The Forum Series.) Pp. 
vii+55+2 plates. (London: Watte and Co., 
1928.) Is. net. 

(3) Mr. Belloc still Objects to Mr. Wells's “ Oriline of 

History.” By Hilaire Belloc. Pp. x+43. (Lon- 

don: Sheed and Ward, 1926.) Paper, 7d. ; 
cloth, le. 

UITE a dozen years ago statements began to 
Q appear in our publio preses announcing that 
“Darwinism was dead,” and so often has this 
assertion bean repeated in more recent days that 
there has arisen in the public mind a fear that 
some sort of fatality has overtaken the reputation 
of the great naturalist. If by Darwinism is im- 
plied the body of fact, inference, and doctrine 
contained between the covers of “ The Origin of 
Species,” then assuredly Darwinism is not dead, for 


the revolution which that book began to work in 


the minds of thoughtful men sixty-seven years ago 
still continues ita forward and unchecked progress. 
' The essence of Darwin’s teaching is to be found 
in the last paragraph of the introduction he wrote 
for the first edition of ‘‘ The Origin,” and is repeated 
in all the later editions. There Darwin- states 
that “I can entertain no doubt, after the most 
deliberate study and dispassionate judgment of 
which I am capable, that the view which most 
naturalists until recently entertained, and which 
I formerly entertained—namely, that each a 
has been independently qreated—is erroneous.’ 
Through Darwin’s influence ‘special creationists ° 
in all the leading nations of the world were 
transformed into ‘ evolutionists.” Thus im ita 
widest sense Darwinism implies merely the accept- 
ance of the belief that all living things have 
been evolved from other and,older living things. 
There is no book which seems so certain of a plage 


in _ the permanent literature of the world a8 Dar- i 


win’s ““ Origin of Species.” 

That Mr. H. G. Wells, trained under Huxley, 
should be a Darwinist in this wider sense occasions 
no surprise; but it was scarcely to be expected 
that Mr. Belloc, a devout son of the Roman 
Catholic Church, should be of the number. Yet, 
like Darwin, Mr. Belloc rejects special creation 
and accepts evolution ; he even reproves Mr. Wells 
for being ignorant of fhe fact that “the concep- 
tion af the Old Testament as an exact text-book 
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. nature hold it”? (“A Companion,” p. 32). 
Belloc assures his readers that the theory. of, 


- 


T5 


of history and science, not & word of which must 
be taken as allegory or generalisation, was mainly 
confined to England and to her oolenies. The 
Catholic Church never held it or could of its 
Mr. 


evolution is old, and that “‘ the ancients and fathers 
of the Church ” were familiar with it. 


Darwinism is confined by many people to cover * 


merely the theory enunciated in the “ Descent of 
Man.” When used in this more limited sense 
Darwinism cannot be considered as dead, for I do 
not know of any livifig anthropologist or student 
of the human body who believes that man arose 
by a special act of creation. Anthropologists may 
differ as to the kind of ape from which humanity 
has been evolved, and as to the geological date at 
which its face was turned man-wards, but on the 
evidence now before them, which grows in volume 
and in trustworthiness every year, most of our 
authorities share Darwin’s thet, the anthro- 
poid apes and man have sprung from & common 
stem. In this narrower sense Mr. Wells is a 
Darwinist, but so adroitly does Mr. Belloo cover 
his verbal tracks with a smokescreen that it is 
somewhat difficult for his readers to decide whether 
as regards man’s origin he is a fundamentalist’or 
a Darwinist. He quotes with approbation the 
belief held by ‘‘ St. Thomas, the great teacher of 
the Middle Ages,” to the effect that “the creation 
of man was not mediate but direct.” St. Thomas 


must, on this evidence, be classed among thee e 


fundamentalists. Mr. Belloc, however, gives his 
verbal assent to this narrower form of, Darwinism 
which the fundamentalists find so objectionable ; 
he believes in*evolution; he regards the process 
by, which man reached his present estate as open 
to debate; “he speaks of “the moment when “a 
true man existed at all”; he directa Mr. Wells’s 
attention to the factethat certain testa show e 
close blood affinity between man and anthropoid. 
With such evidence before us we cannot say that 
Darwinism—even in this narrow sense—is dead. 


Yet in justice to Mr. Belloo it should be added .° 


here thay he rejects two pointe in Darwin's theory 
of man’s origin. Darwin believed that map’s rise 
from apedom was a slow &nd gradual process, and 
he hoped that the evqlutionary forces which hftd 
lifted him thus high might lift him still higher. 
Mr. Belloc, on the other hand, prèfers to believe 
that man’s emergence was of the nature of a Jeap, 
and that he is now and will ever remain a ‘fixed 
type.’ Our scanty knowledge of fossil ape and 
man, and our much fuller information regarding 
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their embryological histories, are altogether against 
Mr. Belloc’s beliefs and in favour of Darwin’s 
postulates, which have been rightly adopted by 
Mr. Wells. 

There is a third and more restricted sense in 


„Which the term Darwinism is used. As ab in- 


trifsio part of the machinery which he regarded 
as being concerned in the evolution of living forms, 
Darwin introduced the principle or law of “ Natural 
Selection,” which he defined thus: “ This pre- 
servation of favourable individual differences and 


| Variations, and the destruction of those which are 


injurious, I have called Natural Selection or the 
Survival of the Fittest ” (“ The Origin of Species,”’ 
sixth edition, p. 63). There can be no doubt that 
Darwin claimed the recognition of this law and ite 
application to the problems of evolution as his 
particular discovery. ‘‘ Natural Selection,’ writes 
Mr. Belloc, “ is the only thing that properly can be 
called Darwinism,” and he reproves Mr. Wells for 
being unaware that Darwinism in this sense has 
been “‘riddled for a generation’’; that it is “ done 
for” ; that it is “shaky ”; that it is “ nonsense ” ; 
that it is “ old and exploded ” ; that it is “ mori- 
bund”’; and also that it is “ quite dead.” 

Mr. Belloc devotes many pages to the exposition 
of Darwin’s law of seleotion, and so little is the 
resemblance of the exposition to the eriginal that 
one is forced to the conclusion that he has never 
read even the first chapter of “The Origin of 
Species.” Darwinism as expounded by Mr. 


- e Belloc is certainly dead; indeed, it was never 


born. e One does expect a historian, especially one 
who is eyer accusing his antagonist—very un- 
justly—of being ignorant of recent events in the 
history of Darwiniam, to be fanfiliar with some 
of the chief happenings which,followed the publica- 
tion of “The Origin of Species.” Mr. Belloo 
apparently does not know that Mr. St. George 
Mivart (“On the Genesis of Species,’ 1871), a 
convert-to the Catholic Church, and one of the ablest 
„anatomista of his time, formulated all the argu- 
ments which he now brings against Darwinism, 


- and based them on an expert and first-hand know- 


ledge of liviig things, such as Mr. Bella can lay 
no alqajm to. Nor is he aware that Darwin, patient 
with even unscrupulous’and prejudiced opponents, 
devoted twenty-eight pages of the sixth edition of 
“Fhe Origin of Species’ (1872) (pp. 176-204) to 
answering Mivart’s criticisms. From first page to 
last, of this sixth edition, Darwin protests against 
those. early critics who supposed that the varia- 
tions utilised by natural selection occurred ‘ singly’ 
and ‘accidentally’; he admits time after time 
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that although he does not know the ‘ efficient 
cause’ which brings variations into existence, 
yet he is certain that their appearance is regulated 
by many laws, “some few of which can be dimly 
seen,” one of these being the law of ‘ correlated 
growth ’ whereby a whole series of structures may 
be modified together so as to serve more advan- 
tageously some functional purpose. 

~- Mr. Belloo resuscitates this ancient misrepre- 
sentation of ‘ accidental’ and ‘single’ variations 
and is thereby enabled, sitting in his arm- 
chair, unoppressed by any sense of modesty or 
burden of knowledge, to enumerate a dozen argu- 
ments, each ticked off after another with a 
triumphant emphasis, all of them demonstrating 
that the author of natural selection was an uncom- 
monly stupid man and his modern critic a very 
clever fellow. One who presumes to ariticise 
Darwin’s “ Origin of Species,” especially from a 
mathematical point of view, should Have known that 
Prof. Fleeming Jenkin (‘‘The Origin of Species,”’ 
sixth edition, 1872, p. 71), in 1867, had demon- 
strated the impossibility of a new breed or variety 
arising by natural selection if it had only ‘ acci- 
dental ’ variations to work upon, and that Darwin 
had shown this erudite professor wherein his error 
lay. Mr. Belloc knows nothing of this. Nor does 
he seem to be in touch with what i» happening all 
around him now. It is difficult to believe that 
any one who sees the unceasing struggle whioh 
goes on everywhere and every year for the poases- 
sion of the continents of the world and has been 
waged since the dawn of history, a struggle which 
is attended by the spread and domination of a few 
favoured races amd the retrocession and oblitera- 
tion of many less fayoured races, oan doubt the 
potency of Darwin’s law of selection as a factor 
in the process of evolution. We may not like the 
way in which evolution works out ita effects, but 
I do not think man, devise as he may, can escape 
from them. Certainly animals and planta in a state 
of Nature cannot. e 

” In the five and fifty years which have elapsed 
singe the sixth and last edition of ‘ The Origin af 
Species ” was published, we have learned much 
concerning how evolutionary processes work in 
the world of living things, much that was unknown 
to Darwin. We know now something of the 
complex laws of heredity, and of the physiological 
means whereby the growth of the body is regulated, 
so that jts several parts are modified together and 
made to serve a functiénal purpose. An example 
mentioned by Mr. Bellog (“The Companion,” 
p. 22) will serve to illustrate the direction in which 


JANUABY 15, 1927] 


our knowledge has improved. After citing one 
of Darwin’s early critics to prove that “ chance- 
made variations’’ could never have provided 
functionally useful structures, he proceeds thus: 
“And another biologist has well said—What is 
the survival value of horns without the structure 
to support them and muscles to use them?” 
Having set down this question, Mr. Belloc proceeds 
‘to answer it. “The mathematical chances,” he 
mforms his readers, “are millions and millions 
to one ” against “the possibility of such a thing. 
Grant Design moulding all nature—that is, God— 
and this process is explicable.” The impious 
biologist of to-day does not find it necessary to 
call in any divine or supernatural power to explain 
the multitude of changes which accompany the 
growth of horns in a young bull or antlers in a stag ; 
the deity Mr. Belloo appeals to lies in the testes 
of these animals! The biologist knows that if a 
certain substance or hormone formed in the testes 
is withheld, none of these changes take place; if 
they are permitted to enter the circulation, then 
as the horus grow the bones and muscles of the 
neck increase in size and strength, the lumina of 
blood-veasela expand, and, what is still more 
wonderful, the temperament of the animal is 
transformed. The discovery of hormones, if it 
renders a direct appeal to the Almighty no longer 
Necessary , does not in any way invalidate or lessen 
the efficiency of Darwin’s law of natural selection ; 

the hormone theory simply helps us to explain how 
variations of an adaptative nature can and do arise. 

What is here written will suffice to show that 
Darwinism, in whatever sense we construe it, is 
neither an exploded creed nor g dead doctrine, 
and that those who assert the contrary not only 
ain against the light of truth, but also commit a 
crime by poisoning the springs from which a 
trusting public drinks its information. 

It would be unfair to the memory of St. George 
Mivart were I to oconolude without indicating, 
however briefly, the remarkable manner in whioh 
he anticipated in 1871 (“ The Genesis of Species a 
the arguments which Mr. Belloc has bro 
against Darwin in 1926. Mr. Mivart began 
asserting that a belief ia evolution “‘ was perfectly 
consistent with the strictest and most orthodox 
Christian theology ” ; Mr. Belloo echoes this state- 
ment but substitutes ‘Catholic’ for ‘Christian.’ 
Mr. Mivart called the “Fathers and Ancients ” as 
witnesses for the orthodoxy of the theory of evolu- 
tion, singling out St. Thomas for special mention ; 
so does Mr. Belloo. - Mr. Mivart reproved Darwin 
for his total ignorance ‘of the “ philosophy and 
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teaching of the Catholic Chur8h”’; Mr. Belloc 


scolds Mr. Wells for the same offence. Mr. Mivart ` 


believed that structural modifications ẹf a really 
useful kind were wrought by a supernatural 
agenoy ; so does Mr. Belloc. Mr. Mivart believed 
that by a miraculous intervention man became | 
possessed of a soul only in the last stage of Ris” 
evolutionary progress; this apparently is also 
Mr. Belloo’s belief. Darwin, as I have already 
mentioned, took infinite pains to answer Mr. 
Mivart’s scientific objections, and I thought every 
one knew that Huxley had answered his theological 
arguments in a famous easay (“ Mr. Darwin’s 
Critics,” -1871, Huxleys “ Collected Essays,” 
vol. 2, p. 120), but it must have escaped Mr. 
Belloc’s attention, for he never alludes to it. Yet 
it is an easay which he might read with advantage, 
as should every one who honestly tries to reconcile 
Catholic beliefs with the truth of science. Even 
Mr. Mivart, in the end, found a reconciliation 
impossible. His later books were placed on the 
Index Librorum Prohibitorum, and in January 1900, 
when his last illness was upon him, he was excom- 
municated by Cardinal Vaughan because he dared 
to assert what his investigations into science had 
taught him. Such was Mr. Mivart’s fate, and one 


“wonders what would have e happened to the authot 


of “ The Origin of Species ” if his life had fallen in 
Catholic places and had his beliefs bean in the 
keeping of Rome. ÀRTAUR KETE. 


~ New Quantum Theories. 

Probleme der Atomdynamik. Erster Teil: Die 
Struktur des Atoms; Zweiter Teil: Die Gitter- 
theorie des festen Zustandes. Dreissig Vorlesungen, 
gehalten im Wintersemester, 1925-26, am Massa- 
chusetts Institutet Technology. Von Prof. Max® 


Born. Pp. xiii+183. (Berlin: Julius Springer, 
1926.) 10-50 gold marks. 


LASSICAL electrodynamic theory has had 


considerable success in explaining many of . 


the phenomena of atomio plrysics, but there are 
other facts which seem to necessitate a radical 
departure from this theory. During the first 
quarter of “the century many attempts were pade 
to meet these difficulties “by means of special 
quantum theory. Although these methods hawe 
had remarkable success in the interpretation of a 
restricted region, it has long been felt that such a 
procedure, designedly adopted with a particular 
end in view, was not satisfactory and that a more 
general theory was required, 
j ol 


which constituted the® 


78 


In 1925 HeisenPerg put forward a.new theory of 
quantum mechanics which seems likely to have 
far-reaching consequences, even if it does not lead 
to a complete solution of the problem. One of the 
fundamental ideas employed by Heisenberg is that 
, only such things as are directly open to observation 
" gh8uld: enter into the mathematical formulation. 
He considered it advantageous to avoid every 
notion which cannot be connected with experi- 
ment, and so eliminated all ideas of motion within 
the atom. We are unable to assign to an electron 
a special position in space at a special instant of 
time, so that, so far as our observations are oon- 
cerned, an electron orbit does not exist. In the 
mathematical statement of the new theory, de- 
veloped in association with Born and Jordan, the 
continuous Variables of the classical theory are 
replaced by systems of discrete quantities (mat- 
rices) which can be expressed by means of algebraic 
equations. 

Although ¢he theory of matrices is founded on the 
work of Cayley, Sylvester, and H. J. Smith, and is 
about seventy.years old, some mathematicians and 
most physicista are unfamiliar with the ideas in- 
volved. As pointed out recently in these columns 
(NATURE, August 28, 1926, vol. 118, p. 295), the 
fundamental notion is by no means difficult to grasp. 
Cayley considered a square arrangemert of numbers 
as constituting a matrix, realising the value of treat- 
ing it as a single magnitude. Thus nine numbers 
put m square formation, three by three, are called 


- e e matrix of order three. For example: 


SS 1, 2,3 
- ° 4, 5, 6 
7, 8,9 å 


We may also deal with a gectangular matrix of 
*mn numbers, arranged in m réws ahd » columns. 


The matrix is to be thought of as a compound unit, 


an assemblage of numbess grranged in order but 
constituting a single entity. A simple geometrical 


. illustration is afforded by taking [z, y] as specifying 


the position of a point in a plane. Unless x=—y, 
the point [z, y] is not the same as the paint [y, x]. 
Such an entjty, which may include a row of n 
numpers, ig a special case of a matrix of rank one. 
The determinant of a fhatrix must be distinguished 
efrom the matrix itself, j 
must be distinguished from the triangle itself. 
Cayley gave fules for adding, subtracting, and multi- 
plying matrices, and it is of importance in the 
present connexion that the product AB of two 
matrices A and B is not generally equal to the 
product BA. 
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The most interesting part of the volume under 
notice is undoubtedly that in which Prof. Max 
Born has described m some fifty pages the develop- 
ment of the ew quantum mechanics. In the 
classical theory a particular co-ordinate may be 
represented by a Fourier s@ries comprising the 
various components, but in the new theory the 
collection of all possible vibrations is to be regarded 
asa whole in a quadratic scheme forming an infinite ` 
matrix. If q denote such a co-ordinate matrix and 
p an impulse matrix, mstead of assuming that the 
product qp is equal to the product pq, we must 
introduce a new postulate, namely, 

PI — YP =h/ (274), 
where A is Planck’s constant and + is the square 
root of ~—1. 

P. A. M. Dirac of Cambridge has expressed the 
new theory in a different form by means of 4 
specially devised quantum algebra in which the 
quantum variables satisfy all the ordinary laws of 
algebra, excluding the commutative law of multi- 
plication. Instead a special quantum condition 
is postulated, involving Planck’s constant and 
equivalent to that stated above. . 

Schrödinger starts from the idea suggested by de 
Broglie that an atomic system is not to be repre- 
sented by a trajectory, that is, by a point moving 
through the co-ordinate space, butgmust be repre- 
sented by a wave in this space. From this starting- 
point he develops a wave-theory of matter, and 
obtains from a variation principle a differential 
equation whioh the wave function must satisfy. 
This equation turns out to be closely connected 
with the Hamiltonian dynamical equation which 
specifies the system. When the general solution 
of this equation is known, matrices to represent 
the canonical variables may easily be obtained 

satisfying all the conditions that they have to 
satisfy according to Heisenberg’s matrix mechanics. 
The mathematical equivalence of the theories is 
thus established, and it is ahown that (in the words 
of Sahrédinger) ‘the wave-mechanics and the 


“matrix mechanics are mathematically identical.’' 


Thp concept of characteristio oscillations in the 
atom and Schrddinger’s theory based upon it 
represent a most signific&nt contribution to the 
development of the quantum theory. ‘‘ From the 
formal mathematical point of view it includes the 
whole of the Heisenberg-Born-Dirac matrix theory, 
and gives, moreover, a simplified, practically con- 
venient method of findmg the matrices. Beyond 
this, it opens new aveaues of thought and seems to 
afford our first glimpse gf the true nature of the 
quanta ” (Epstein). 
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The development of the new theory is taking 
place with great rapidity, and several applications 
have already proved suoceasful; only a few of 
these can be mentioned here. Pauli has shown 
that the Balmer formula for the hydrogen spectrum 
oan be accounted for quantitatively, as well as the 
influence of electric and magnetic fields on this 
‘spectrum. A theory of the Stark effect based on 
Schrddinger’s ideas has been presented by Epstein, 
who considers the radiation from a hydrogen-like 
atom in an electric field. The calculated positions 
of the components of the spectral lines practically 
coincide with those obtained in Epstem’s old 
theory, which gave excellent agreement with ex- 
periment. The main interest lies in the expres- 
sions for the intensities, which agree with the 
observed values better than those deduced by 
Kramers from the oorrespondence principle. 
Schrödinger himself has discussed the same prob- 
lem. Brillouin has treated the subject of rotation 
spectra by the caloulus of matrices and has found 
experimental verification for certain of the theo- 
retical deductions. Dirac has discussed the ex- 
tension of the theory to relativity mechanics, and 
in particular to the theory of Compton scattering, 
and obtained resulta which can be tested by ex- 
periment. 

One test of a scientifio theory is ita compre- 
hensiveness,, and the wide sweep of the new 
quantum mechanics is shown not only in the 


various ways of formulating it in mathematical 


language, but also in the physical ideas that may 
be associgted with it. It is probable that the 
views of the quantum suggested by E. T. Whittaker 
and by the present writer, in which its magnetic 
aspecte are emphasised, may be simply related to 
the new theory. In a recent paper Whittaker has 
described a simple light quantum in which a dis- 
embodied magnetic molecule, travelling with*the 
speed of light, forms a singularity on the wave 
front and confers upon it the desired quantum pro- 
perties. It may be suggested that such a quantum 
is related to a quantum magnetio tube on one 
hand, and to Schrodinger’s wave mechanics onthe 
other. 

In discussing the relation between the quantum 
theory and the classical laws, Dirac remarks that 
the new theory “ suggests that it is not the equa- 
tions of classical mechanics that are in any way at 
fault, but that the mathematical operations by 
which physical results are deduced from them 
require modification. Al the information supplied 
by the classical theory qan thus be made use of in 
the new theory.” H. 8. ALLEN. 
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Our Bookshelf. 


A Teaxt-Book of Organic Chemistry : Historical, 
Structural and Economic. By Prof. John Read. 
(Bell’s Natural Science Series.) . xii + 680. 
(London: G. Bell and Sons, Ltd., 1926.) 12s. 6d. 


net. 


Owe to the fact that systematio organic 


chemistry is but rarely taught in our publio and 
secondary schools, elementary text-boo 
subject are far lesa numerofis than books on the 
ino ic branch. We have, it is true, a few 

ent introductions to organic chemistry, but 
there is still room for a few more, especially if, like 
the present work, they are written in an agreeable 
style, are accurate, do not intimidate the beginner 
with a vast mass of unrelated facts, and, above all, 
show traces of a treatment. 

Prof. Read departs from asset be y prefacing 
the subject with a fifty-page sketch e develop- 
ment of chemi as & whole, and although one 
might urge that much of this matter is not strictly 
relevant, the Innovation is nevertheless welcome, 
not only because it is well done, but also because this 

hase of che needs more emphasis than it 

as been given in the past. Another useful feature 
of the book is the insertion of refereyces to industry 
and economics, which, as the suthor states, un- 
doubtedly stimulate and maintain the interest 
of students, In this connexion, however, it is 
important that the statements and figures ahould 
be as up-to-date as possible, and that the period ‘of 
time to whigh they relate should be isely stated. 

In the book under notice one would expect to, 
but does not, find adequate references to such 
recent and important matters as the large-scale 
manufacture of urea, cellulose-nitrate varnishes, 


acetic acid from cellulose by anaerobic fermentation, ° ° 


insulin, and the ‘ berginisation ° of coal. Fyrther, 
wholesale prices are far more important than those 
charged by the retailer, and when we re&d (p. 314) 
that ‘commercial -oxalic acid costa about 10d. 
per lb., and the purified substance about ls. 6d. 

retail, ” we can but marvel at the patience of the 
amall consunter, b&cause for a long time past thé 
market price of the 98-100 per cent. commodity 
has been leas than 6d. a pound, and now if is 
leas than 4d. 

Prof. Read and his S deserve our thanks 


wor 


The Modern Soap and Detergent Industry, including .- 


Manufacture. By Dr. Gepfirey Martin. 
In 3 vob. Vol.3: The Manufacturé 0 
(Containing the Index tọ the Complete ork.) 
Pp. xi +78 +36 +13 +20 +8 +41 +57. (London; 


Crosby Lockwood and Son, 1926.) 30s. net. 
Taw working up òf the by-product, glycerol, “of 
the soap and stearin can e industry is of such 


rtance that the author has felt 
otting this entire volume to the 


economic im 


justified in 


subject of glycerol. In chai hp to prepare a 
complete treatise (as the Lea olume claims to 
be) on, any branch of chemical industry, great 


on the ° 


for E a thoroughly sound and interesting. 
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difficulties confron§ the writer. Many books of 
such & , while apparently satisfactory to the 
technologicgl student, are often to the works’ 
chemist of less value and perhaps incomplete. 
This is mainly due to the unwillingness of manu- 
facturers (very often for good reasons) to divulge 
detgils of processes which may be of indirect help 
to rival firms. 

In the work under ‘review it may justly be 
claimed that the author has porleotad. together a 
great. many practical details of modern glycerol 
plants and processes, ially in the sections deal- 
ing with the working of evaporators and stills. In 
fact, in no similar single publication, at least in 
English, can such a mine of useful information be 
obtained. The author has been extremely fortunate 
im ae secured the valuable aid of various 
industrial firms, includi still-makers, in the 
compilation of his data. addition, as in the 
previous two volumes of this series, references are 

j to practically all the important related 

tenta, including even those at present of no 
industrial significance, on the subject of glycerol 
production and application. A useful section on 
polymerised ‘glycerol and glycerol substitutes is 
also included. In the final section the commercial 
valuation and gnalysis of glycerol and the various 
specifications for products of different grades are 
treated in a very satisfactory manner. 

An exhaustive index for the three volumes is 
also included in the present work, with cross 
réferences. The complete work forms an in- 
dispensable reference treatise on the technical 
literature of the soap and delegent industry. 

J. REILLY. 


for the Use of Medica Practitioners. By T. 
Clyde McKenzie and A. A. King. Pp. 108 +14 
plates. (London: Ernest Benn, Ltd., 1926.) 
6s. net.» 


Tars handbook is for the use of, medical practi- 
tioners; it oontains a f by Sir John 
bertson, the Medical Officer of Health. for 


irmingham, who is keenly alive to the part which 
on be of therapy is playing and is likely to play 
in the near future. 
Doctors have now to knéw something of the 
technique of the sources of ultra-violet radiation, 
the effecta to which the rays give rise, and of the 
diseases which are favourably influenced thereby. 
The book under notice, in a restricted sense, 
provides this information ; the authors write 
practically omy their own experiences, and 
theae® appear to restricted to e use of the 
mercury vapour lamp. They give an excellent 
focount of these lamps, of the way in which they 
alould be used, and of the diseases for which their 
use is warranted. We can understand, however, 
that many medical practitioners will want to know 
something about the open arcs which are largely 
used in many of the big me clinics. 
in this form of therapy is still rather 
primitive; the ‘normal dose’ ing to the 
authors may be taken to be “that which will 
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produce in the patients’ most sensitive akin surface 
the faintest perceptible erythema.” 
No doubt in time there will be established a 
peee unit qf ultra-violet radiation which will 
of service in medicine, and it is to be hoped that 
the interval will not be so prolonged as has been 
the case in X-ray therapy. ° 


The American Anmial of Photography, 1927. Vol. 
4]. Edited by Frank R. Fraprie and E. J. WalL 
Pp. 238 +54. (Boston, Maæ. : American Photo- 
gre hio Publishing Co. ; London: B. T. Bats- 

ord, Ltd., 1926.) 1.50 dollars. 

Tams well-known annual appears this year m & 

new form with ẹ much a page, which gives 

more scope for the considerable number of half-tone 
reproductions with which it is embellished. The 
text also is improved, for the articles are fewer, 
longer, and of more interest; and the developer 
formuls are set out in a more businesslike and 
concise form than we have been accustomed to, 

a strictly comparative table for each type of 

developer being given on the basis of 1000 parts 

of water in aid) case. Mr. E. J. Wall gives 4 

o 


practical the year’s work in pho phy, 
which is a eee 
including working formuls in almost all cases, and 
with occasional valuable comments. Mr. Wall also 
contributes a historical article on the desensitising 
of plates, written with his usual thoroughness. - 
Among the other articles of special scientific value 
is one by Dr. Wightman on “ Photographic Sen- - 
itivity and the Latent Image,” and one by Mesars. 
J. I. btree and J. F. Rosas on ‘‘ The Recovery of 
Silver from Exhausted Fixing Baths.” All these 
contributions mentioned have full references to the 
original sources of information appended to them, 
forming valuable bibliographies of the subjecta. 


An Almanack for the Year of Our Lord 1927 : con- 
taining an Account of the Astronomical and other 
Phenomena, and a Vast Amount of Information 
respecting the Gevernment, Finances, Population, 
Commerce and General Statistics of the various 
Nations of the Wérid. By Joseph Whitaker. 
Complete edition. . lvi +806 + lvii-cbocm. 
6s. net. Abridged edition. Pp. xlvii +240 + 
Wwii-clorcxv. Paper, ls. 6d. net. (London: J. 
Whitaker and Sons, Ltd., 1927.) 

Tra new edition of ‘ Whitaker’ has undergone 

some t and contains several new 

features, but its familar ap ce and con- 
venient form remain Among the new 
features are fifty-seven short articles dealing with 
questions of the day so varied as betting, Kent 
ooalfields, polar flights, and“war debts ; a summary 
of science and invention, art, music, and the drama 
during the year, and details of meteorological 
conditions in June, July, August, and September 
for half a century. The statistical information 
about all states of the world is given as usual. 

The ‘ abri edition ’ now takes the place of the 

‘popular edition,’ whieh is discontinued. It con- 

tains not a selection but an abridgment af the 

contents of the larger voume, and is a marvel of 
value at the price. 


~ 
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Letters to the Editor. 
hold himselfe responsible z 
is correspondents. N akii 


The Beginning of Agriculture.: 

Ar the t moment there is a widespread mis- 
EPE Tee the nature of the evidence that is 
now available to suggest how, when, and where the 
practice of tilling the soil began. It is not my in- 
tention to traverse the whole field so fully explored 
in 1921 by Prof. Thomas Cherry in his address on 
“The Discovery of Agriculture,” delivered at a 

ing of the Australian Association for the Ad vance- 
ment of Science; but new information is now avail- 
able that confirms the accuracy of his statement, 
which should dispe] the doubts and difficulties that 
have arisen. 


I suppose most people would be ay Searle to admit 
beginning of 


the two conditions without which there could have 
been no real development of arta and crafts and the 
customs of an o j form of society. But for 
many years there been a sharp conflict of opinion 
as es how and where this momentous event took 
p 

In 1901 it was my good fortune to become associated 
with Profa. George A. Reianer and Albert M. Lythgoe 
in the most thorough study of an early pre-dynastic 
aite (N -Iser in Upper t) that has ever been 
made. the course of examining the well-preserved 
, I recovered from the 


cology in the University of Czernowitz, who is the 
sari E on the subject. Prof. Netoli 
ubli an account of the results in the Za ; 
U der N 9 und Genussmittel 
(1911, Bd. 21, p. 607) and Dtq Umschau (1911, pp. 45 
and 95). At the same time he sent me a letter sum- 


i Sr E a agi ə book, 
“ The Rasient Egyptians,” [ was then engaged in 
writing. ° 
The statement that barley was the staple artiale of 
diet in t from the earliest io period 
has without any notice w during the 
last fifteen years, excepting the, use made of it by 
Prof. Thomas Cherry. In recent discussions thas 
have been 1 at the meetings of the British 


Association, the Anthropological Institutegand 
claowhare, ao to tho bogging oF agriculture in Egypt, 
I am told that no referemce of any sort has been made 
to these fundamental facta, the neglect of which must 
necessarily starilise any real investagation of this most 
im t issue, 

. M. Gomperts has directed my attention to a 
fact (which I had not realised until then) that in his 
memoirs published in 1911, Prof. Netolitzky has not 
made any unequivocal statement on the barley 
question. In fact, the only place in which the issue 
is ee nee mentioned is his*memoir in Die Umschau 
ote ), which is almost identical with the private 
etter ita author sent to in the same year. But 
there is an important difference between the letter 
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and the published statement. In the latter the state- 
ment is made that in almost every le of the early 
-dynastic iang’ food, which I sent to Dr. 
Rotolitaicy, there is evidence of the hufks of ‘the 
barley-wheat- ” (Gersten-Weizentypus), whereas 
in Dr. Netoli a private letter the corresponding 
sentence ran “m ost every le there was 
evidence of the husks of barley.” diff 
between these two statements was go vital 
I wrote to Prof. Netolitzky and asked him for 
further information. Ina letter dated Nov. 25, 1926, , 


he seys: é 
“Barley is the chief cereal found in the Naga-ed- 
Der specimens. I am of the opinion that wheat was 
not eaten at that time, for we certainly should have 
found it if it was present in the specimens, because 
we can detect the much softer fragmenta of the husks 
of barley where the much harder and more character- 
istic husks of wheat are completely lacking. We can 
therefore assume that the Naga-ed-Der people did 
not use wheat; at any rate it is absent in the numer- 
ous imens that you sent me. Seme years ago 
the late Dr. Bruijning, of the Agricultural Experi- 
mental Station at W I wrote to me to say 
that he had come to conclusion that wheat first 
came into at the inning of the dynastic 
iod. Sch (‘ Die ichte der kultivierten 
Pflanzen,’ 1, 1918) expresses the conclusion that 
barley was the first cereal used in the Nile 
Valey.” 
Prof. Netolitzky has also bean kinc enough to send 
me & paper ee Hedwig Gherasim (‘‘ Neue Kenn-: 
treidespeizen und Beitrage sur Bestim- 


m prahisto 

Monatsheften, 1921) which contains the following 
statements. She says that while Prof. Netolitzky 
was convinced barley was the chief cereal used by 
the pre-dynfistic Egyptians, at the time she began 
her research he had not definitely excluded the poesi- 
biiity—his letter to me in 1911 shows it to have been 
only a ility — that wheat might also have 
been. because in the material from Naga-ed-Der 


there was a number of husks of indefinite (hig è e 


barley -wheat- ). The solution of this pro he 
ned for Investigation. thn en- 
the task to Frau Gherasim, who 
has now examined Prof. Netolitzky’s 
has been unable to find a single case in which the 
diagnosis of wheat can be lished, whereas there 
is ample evidence that barley was present in most of 
the i egamined. She says this discovery 
ig of extraordi interet and. im , for it 
definitely establishes the fact that pre-dynagtioc 
people did not eat whgate The number of specimens 
18 80 great that such an assertion oan be made with 
complete confidence. The earliest example of Tris- 
cum dicoccum ap to be that found by Borchardt. 
ee e Ne ee 
ganny in the temple of King Sahure of the Pi 
ynasty. Dr. Cherry and others have pointed out, 
however, P it may have been inẹuse in earlier 
dynastic ea. X j 
The question of the cultivajion of barley in paypt ig 
not merely a matter of local interest, but also involves 
the much wider problem of the origin of civilisation 
itself. During recent yedrs there have been 
discussions as to the relative antiquity of 8 


and tian civilisation, Prof. now tells 
us that thi estion has been definitely settled once 
for all. In his book, ‘“‘ The Conquest of Civilisatidh,”’ 


which was published a few weeks ago, he makes this 
statement (p. ix): “ Perhaps the most far-reaching 
consequences among newly-discovered sources are 
the new cuneiform tableta with [Sumerian] dynastio 
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lists at last determining the maximum age of the 
earliest Babylonian written documenta. ey are 
at most a little earlier than 8000 3.0. Thus it is now 


a finally eafabliahed fact that civilisation first arose 
in Egypt, followed a few centuries later by`Baby- 
lonis.’ The opinion he expresses with that 
of-most of the experts of Great Britain, Europe 
aand America who have first-hand knowledge of 
the material found within redent years in Mesopo- 
tamia, 

It is now generally admitted that the first dynasty 
of Ur can be dated at 2900 B.o., and that the moet 
remote age that can be ay to it is 3100 B.o. 
Painted has been found in Suse [Elam] 
which may be, and probably is, earlier than the first 
dynasty of Ur; but this has been equated with the 

isti. I as Susa O. This follows Suse 

, which it is generally estimated corresponds to the 
middle pre-dynastic period in Egypt. In other words, 
in Egypt the whole duration of the early pre-dynastic 
period is definitely anterior to any evidences of 
civilisation that have been found in Asis or in fact 
anywhere in the world. If, then, the early pre- 
dynastic evidence reveals the presence of cereals and 
suggosta that agriculture was then being practised, 
we have positive evidence of the most significant kind 
that ci tion in Egypt. We know also that 
people in Egypt at this time, many centuries before the 
metal copper was known, were using the oppa ore 
malachite, which there is every reason for leving 
was obtained frem the Wady aH in Nubia. These 
-and scores of other facta to which I have bean oon- 
stantly E ing attention, in season and out of 
season, during the last fifteen years, establish on a 
firm foundation the certainty that civilisation, not 
merely agriculture and the wor of metals, but 
Also the avenon af all the nenni arta and crafts, 
customs and beliefs that go to the I of 
early civilisation, were first invented in the 
Valley. 

The fact that the alimentary canals of all those 
earliest Egyptians contained barley is surely certain 
evidence that barley was growing in Egypt at that 
time. Whether it was indigenous or not we have of 
course*no direct evidence to prove, because every 
foot of that can be cultivated in the Nile Valley 
has been over countleas millions of times 
during the last sixty centuries by unbroken. series 
of fellahén. But the fact that wild barley is found 
in the north-east corner of Afrjpa, both on the Medi- 
ferrancan littoral and in the ionseto the south 
and east of PERE D l a EE 
in he Nile Va wW men first made their way 
into that stri Tesa e . l 

The only alternative is to assume that the earliest 
Egyptians brought barley into the country with them. 
eI need scarcely say that this is a mere speculation, in 
support of which there,is no evidence of any sort, not 
even a suggestion of ita likelihood. The conclumon 
that is forced n us 18 that the earliest settlers in 
the Nile Valley found barley growing there in a wild 
state and thade use of ap ts ee supply. 
Living under such ideal gonditions, population, in 
cage EA E RS to. buch ani exten thet (Ee 
Aatural ly was inad te to support them. 

it aa assumed ren imitated. the natural 
processes which they had watched by year for 
unknown centuries, and by ing the area of 
irrigation instantly devised the art of irrigation and 
invention of agriculture. This is the only reason- 
able interpretation of a vast mass of evidence. 
G. Error BEITE. 
University College, London, 
Dec. 1. 
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Wireless Communication and Terrestrial 
Magnetism. 

Tam letters which have recently appeared in 
Natura on the telationships ee and 
terrestrial magnetism suggest that a few remarks from 
the point of view of  magnetician may not be - 
fluous. First, on an historical point, ıt shoald be 
remembered that estimates of the altitude of a 
stratum of high electrical conductivity were made lo 
before the times of wireless communication. Caven 
(Sotentyflo Papers, vol. 2, p. 233) in 1790 obtained on 

scien grounds an estimate of from 84 to 

114 km. for the altitude of an auroral arc. Prof. 
Stormer’s methods of high precision have supplied 
numerous resulta for the lower level of aurora, hich 
have 1 been well known. The levels he has found 
show variations with similar limita to those recently 
obtained by Appleton and Barnstt (Roy. Soc. Proo., 
A, voL 118, p- 450). Auroral observations, of course, 
are not possible by day, and we may hope to learn 
much from wireleas which it might be difficult or 
im le to derive from auroral o tions. ` 
in, the continual existence of high electrical oon- 


ductivity in the upper atmosphere was first advanced 
as an arpo e neither by viside nor by Kennelly, 
but by our Stewart. His statement be found 


in $$ 121 and 134 of hig article on “ Terrestrial 
Magnetism ” in the ninth edition (epoch owea 1882) 
of the “ Encyclopædia Britannica. Stormer has 
shown that on special occasions aurora may extend to 
heights exceeding 600 km. Thus the term ‘layer’ 
applied to the of high conductivity may not be 
ropriate one. But if any name is to be 
with a ‘conducting layer’ m the upper 
atmosphere, it should surely be neither Heavistde's 
nor ally’s, but Balfour Stewart’s. 

The argumenta for the existence of the ‘ conducting 
layer’ on the side of terrestrial magnetiam, even 
leaving aurora out of account, are by no means wholly 
theoretical. The strongest argument, in the opinion 
of the writer, is derived from the observed 
universal increase of the diurnal variation of 
magnetic elements as we from sunspot minimum 
to maximum. No: such universal relation- 
ship has been observed in any meteorological or other 
element at the earth’s surface. or in the lower atmo- 
sphere, except in ti case of electrical earth currente, 
and these are generally Pelieved, through their associa- 
tion aurora, to be a direct consequence of the 
electriodl currents overhead. 

It is this argument that has led practically all, if not 
all magneticians, to accept the upper atmosphere as 
the seat of electrical currents to which the 
diurnal variation of the magnetic elamenta is due. It 
is important to notice that it is the 
variation that has been observed to hold a parallel 


All the magnetic elements show largely increased 
diurnal ranges In years of many sunspots. In Britam 
the increase seems larger for H (horizontal force) than 
for D (declmation). In H an increase of 100 in Wolf's 
sunspot, frequency has corresponded to a rise of about 
100 cent. m the range of the mean diurnal inequality 
for year. The effect vares with the season of the 
year, the percentage ris8 in the range at Kew being 
TO y twice as great at midwinter as at midsummer. 
With .inoreasing sunspot ency, the tendency 
seams to be for the increase of amplitude to be larger 

è 
s 
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in the 24-hour Fourier wave than in the waves of 
shorter period. ` This implies in the average day a 
reduction in the difference between day and night. 


hours ; but during 
are the most active. disturbance in pe is 
much more common between 4 P.M. and 4 a.m. than 
between 4 a.m. and 4 p.m.; Ib is rare near 10 A.M. 
This difference between night and day is not, however, 
universal all over the earth. In the Antarctic, from 
1911 to 1918, disturbance was much more in evidence 
during the day than the night hours. The distribution 
of magnetic disturbance throughout the 24 hoursin high 
northern latitudes still apparently awaite tavernas 
Another result of interest is that the ue I 

variation, whether in years of many or of few ie Bebe 
tends to be larger on disturbed on quiet days. 
This seems to imply that in addition to local irregu- 
larıties in the conductivity of the ‘ conducting layer,’ 
due presumably to the irregular distribution of the 
sources of ionisation, there is during magnetic dis- 
turbance a decided increase in the ave conductivity. 
This phenomenon 18 comparatively trifling in southern 

d, but increases In prominence as we go north. 
If we may judge from what happened in the Antarctic 
in 1911 to 1918, it is exceedingly prominent in high 

tio latitudes, at least in years of few sunspots. 


At Cape Denison, the base station of the Australasian 
Antarctic ition, the range of the regular diurnal 
variation of H in the midwinter months for an average 


international magnetic character of 1:05—which 
implies only very moderate disturbance—was nearly 
six tomes the range from the international quiet days. 
Magnetic disturbance in these high latitudes is much 
larger and more persistent than in central Europe. 
This suggests ¢hat the natural place to study the re- 
lationships between wirelees and etic phenomena 
is not the south of England but the north of Scotland, 
or still more northern regions. There are now magnetic 
observatories at Lerwick, la (Finland), Matoch- 
kin Shar (Novaya Zemblyse), vn (Western Green- 
land), Meanook (Canada), and Sitka ( ). Wireless 
observations at two or more of these stations ought to 
provide in a short time e lot of m ing materi 


75 Church Road, Richmond, Sfrrey. 
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The Symmetrical Top in Wave Mechsmnics. 


Im a recent iasue of NatunH (Dec. 4, 1926, p. 805 
there appeared a letter of Mesars. R. de L. Kronig an 
I. I. Rabi, in which they gave, on the basis of the new 
wave mechanics of j , an expression for the 
energy of a symmetrical rotator, 4.6. a ngid polyatomic 
molecule having two momenta of inertia. 

A like result has also been obtained by F. Reiche 

Zeit. f. Phys., 39, 444, 1926) using the wave mechanics. 
ore, under the assumption that the molecule 
possesses & t electric moment along the 
direction `of rts eaxis, Reiche derived to first 
order apprommation the addition to the energy 
expreasion caused by placing the molecule in an 
external electric fleld. ependently of Reiche, also 
using the wave mechanics, we have carried the calcu- 
lation to the second order of approximation and have 
thus been able to campute the dielectric constant. 
We find for the total energy W*;, a,» of the molecule 
in the presence of an olectrio fiel of strength F 
wWw*, m` W 


TTL 
na MPT) 
+ /8x AMPs. =, a” Pirm, a 
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where W,, is the energy of the molecule without 
electric fleld, as already given by D. M. Dennison 
(Phys. Rev., 28, 318, 1928) using the matrix mechanics. 
u represents the permanent dipole-monfent, A the 
moment of inertia about an axis perpendicular to tht 

axis, and j, m, and n three quantum numbers. 

o first of these may take all positive integral values 
not including zero, while the others may take hoth, 
positive and negative integral values including zero, 
subject to the restriction that the absolute value of 

shall not exceed the value of 7. The function 
¢, m,a i8 @ numerical factor depending only upon the 
quantum numbers : 
z de UE) 
n= (2 — 1)(29P (29 + 1) 
is the same expression, where only j+1 is 
in place of j. - 

From the energy expreasion given above, the 
dielectric constant of a perfect gas is found to have 
the following value at high temperatures : 

ár Nut 
1+ 3 RT’ 
where T is the absolute temperature, N the number 


D tL =, 2 


of molecules unit volume, and & the Boltzmann 
constant. This result is in complete ent with 
the value of the dielectric constant of Such molecules 


already found by Kronig (Proo. U.S. Nat. Acad. Sct., 12, 
608, 1926) using the matrix mechanics, and ıt means 
that at high temperatures the diflectric constant 
obeys the law of Langen Deb. We have found 
that at usual temperatures the departure from this 
law cannot exceed a few cent. 

Tt may be remarked that the second term in the 
en expreasion given above predicts the existefice 
of a Btark effect of the first order in the band spectra 
of symmetrical molecules, whereas for diatomic 
molecules an effect only of the second order is to be 
oe The separation of the lines in the Stark 

ect of the first order for trical molecules 
depends upon the magnitude of the dipole-moment and 


the field but not upon the moments of inertiae ® 
of the cic hea 


The intensity of the lines, on the 
other hand, is dependent n the moments of 
inertia. The separation of the lines in theStark effect 
of the band spectra of polyatomic ‘molecules, which a 
simple calculatien shows to be of a sufficient magnitude 
to be measured imentally, thus provides & means 
of caer thg dipolp strength of such molecules. One 
finds Afà = 22x 10-* with 
u= 1 x 10-1" C.G.B8. units. 


F = 50,000 volts/cm. 


A detailed paper covering the work outlined shere 
a aa aca 
P. DEBBY. 


C. MANNBBAOK. ° 
f Physikalisches Institut, 
Eidgen. Technische Hochschule, Zürich, 
f Deo. 14. , 
e e ©. 


nae e 
The Homologues of the Adrenal or Suprarenal 
Bodies in Teleostean Fishes. 


Tra homologues of the adrenal or suprarenal jog 
in teleostean ea have long been, the subj of 
discussion. In 1884, Weldon (Quart. Jour. Mior. 


Soi., 1884, 24, 171-182) thought that the rE 
were ais base absent from this group, and that the 
ophoid head-kidney took their place m these cases. 


theory was refuted by one of us in 1896 (Swale 
Vincent, . Birm. Nat. Hist. and Phal. Soc., 10, 
Part 4, 1896). In the meantime it was commonly 


. P Instituto di Bologna, 24 


84. 


assumed that the e, spherical bodies, near the 
caudal end of the kidney, on its ventral or dorsal 
surface, were the homologues of the adrenal bodies in 
higher vert&brates (Swale Vincent, Trans. Zool. Soc. 
Lond., 14, Part 3, 1897). The corpuscles of Stannius, 
as these bodies were named, appeared, in fact, to 
have roughly the structure cf the inter-renal of the 
aT: obranch, and the cortex of the adrenal of higher 
vertebrates. 

In 1908, E. Giacomini (R. Acad. dels Sotenze del- 
10, 1908) put forward 
another claimant for the position of teleostean adrenal 
cortex, namely, groups of glandular-looking cells in 
the lymphoid head-kıdney, and stretched out along 
the blood veasela in this ion. Smee that time it 
has been customary to refer to the anterior and 
posterior cortical adrenals m these fishes. 

The work of Giacommi seamed to minimise the 
Importance of extirpation expermmenta carried out 
upon the corpuscles of Stannius, in which experiments 
eels were found to live indefinitely after lead anes 
of coe bodies (Swale Vincent, Proc. Roy. Soo. d., 
62, 1897). 

We have recently had occasion to study the micro- 


scopic structure of the corpuscles of Stannius and the 


‘anterior adrenal bodiea’ of Giacomini. Usi ap- 
proved modern histological methods, we are satisfied 
that we havesto deal not with two isolated portions 
of the same structure or organ, but with two totally 
BE te and distinct glands, having in all probability 
ferent functions. Mis ah indicated by a shikai 
difference in the general appearance of the sections 
and is confirmed by measurements of the various 
elements. There are also obvious microchemical 
differences m the two structures. 

In examining the detailed cytology, we have received 
much assistance from Dr. O. da Fano, of King’s College, 
London, who has made for us preparati€ns to ahow 
the Golgi apparatus. He with us that the 
two structures bear very little reaeamblance to each 


other and that the Golgi apparatus has a different 


arrangement in the two cases. 
We aro inclined to believe that it is the anterior 


adrenal body in the head-kidney which ought to be 
considefed the homologue of the adrenal cortex; and, 
if this is correct, this body should be styled simply 
the adrenaf cortical body. If this is so, what are 
we to say of the corpuscles of Stannius? Here is 
a perfectly definite ai organ. for which we 
have to find a place, both morphological and physio- 
legical. One is tam to place st, prowisionally, in 
the group of epithelial organs, in which are mcluded 
the anterior pituitary, corpus luteum, the para- 
thyroids, lets of Langerhans, gto. It has occurred 
to us that it may, m fact, be an insulin-producmg 
tassue, and if sufficient material can be collected, it is 
our intention to test this. We hope to publish a full 
acoount of this work at @ later date. 
WALH VINOENT. 


e F. R. CURTIS. 


Department of Physiology, 
Middlesex Flospital Medical’ 
e London, Ww. 
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a 
e Scientific Achievement and Aptitude. 


Tue excellent editorial in Natura of Nov. 18 
suggests a few comments. Several years ago, Ledy 
Gregory came to the ieee ae of Colorado and 
lectured on the Insh drama. e insisted on the 
Importance of each country or region fostering its 
own dramatic art, and cultivating dramatic expression 
among its citizens. Under such conditions, she wrged, 
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not only is there a quickening of the general in- 
telliigence, but also genius finds its appropriate setting 
and chance for appreciation. Surely the same argu- 
ment may be with reference to science. It is 
not possible to determine the native ability of various 
nations from such statistics as are cited by Dr. Slogson. 
Very much depends on popular‘recognition, and even 
the discovery of new chemical elements is largely 
controlled by opportunity. Although the genius is 


an asset of mcaloulable value, he is only of value to 
communities intelligent eno to profit by his 
labours. In 1914, 105,681 i ta under one year 


died in Great Britain. In 1924 the number was only 
65,259. In the same period the deaths per thousand 
were cut down from 28-9 to 19-3. This was not done 
through the briliant mspiration of some genius, but 
by the inceasant labours of thousands of relatively 
or absolutely obecure persons using the knowledge 
communicated by scientific men of all grades of 
distinction. 

My own interest in natural history was tly 
stimulated by J. W. Taylor and W. D. Roebuck, who 
were preparmg @ “Monograph of the Land and 
Freshwater Molluscs of the British Isle.” Their 
methods were in direct cantrast to those of some 
monographers. We not say Fated that so-and-so 
18 dana oes ing the . specimens must be 
sent to bim. o one else should have anything to 
Bay on the subject. By the time the than work 
appears, interest in ita topic has so long dead, 
that it is recerved with due. reverence but little real 
joy. There are, of course, some fields of science 
which are necessarily cultivated in this manner. Only 
& few men of unusual training and powers, provided 
with unusual and costly apparatus, can do anything 
with them. The ‘man in the street’ ıs absolutely 
out of it, except as a possible contmbutor of funds. 
But m other fields this is not the cas®. Ta lor and 





Roebuck, from the did eve to 
interest young conchologi m the iltties of 
doing things, of I iBcoverieg. e result was 


& great deal of enthusiasm and the accumulation of 
an enormous mass of data which eventually went 
into the monograph. It is lamentable to have to 
record that this beautifully Wlustrated and minutely 
detailed work has ceased publication, because the 
cost of printing is foo h. As a contribution to 
national culture it would a ey pay the country 
to continue the printing gt the public expense. 

The mpral seems to be, that whether we desire 
material benefits or increased happmess, bread or 
song, it is of the utmost importance to cultivate 
scientific interest among the ple at large. This 
interest should not simply ae the form of open- 
mouthed astomsahment at the works of the learned, 
but should be inspired by the hope and expectation 
of personal accomplighment, and the sense of having 


part In & great un 


University of Colorado, 
Nov. 24. 


T. D. A. CocKHRELL. 





Behaviour of Silicic Acid Gel during the 
. Drying-up Process. 

In the Proceeds of the Indsan Association for 
ths Cultivation of Science for June 1926, K. Krish- 
namurti in a short note describes the formation of 
fibres of potassium chloride when crystallised from 
silicic aia gel. This nofe was a tly written 
as the result of an observatiop made m May 1924. 

On October 18, 1924, we communicated to the 
Journal of Physiol Ohemisitry a paper, ‘Some 


_ 


è 


JANUARY 15, 1927] = 


NATURE 85 





Observations on the Preparation and oie eal of 
Silicic Acid Gel,” which was published m March 
1925. In ths pe we describe the fibre - like 
crystals of sodium chloride obtained when crystallised 
from silicio acid This publicatioy seams to have 
Mr. isahnamurti, since in--his note of 
une 1926'he emphasises the fact that his observakon 
was made prior to the date of the communication 
of our paper. 

However, we decided to make no comment on 
Mr. Krishnamurti’s remarks, knowing that our 
observations would receive such consideration from 
scientists as deserved. 

In a letter published in Naturg of December 11, 
1926, Mr. Krishnamurti accuses us of having over- 
looked his contribution in our more recent Phad 
tions. In particular, he refers to ad ra 
in Proc. Roy. Soo., A, vol. 112, p. 468, 1 Chanso 
of Crystal Structure of some Salta wh prec eae 
from Silicio Acid Gel: The Structure of i 


Gel.” Mr. Krishnamurti's remarks are incorrect, 
even ing that his note merited mention in our 
pubhshed wor If he will take the trouble to refer 


to our paper in the Proc. Roy. Soo., he will find that 
the paper was communicated on May 17, 1926, hence 
saad be impoesible for us to include in that paper 
a reference to a paper which was not published until 
June 1926. 

Mr. Krishnamurti will also be interested to learn 
that we gave a of our last paper before the 
Chemistry Section of the British Association at 
Southampton in September 1925. 

For Me. Krishnamurti’s information only we beg 
to state that our first observation of the formation 
a7 needle-like of sodium chloride from silicio 

acid gel was m November 1928, but of course this 
was not publicly recorded: until we had ‘completed 
our mveshigatton of the probani in hand. 
J. B. Fets. 
` H. A. Fms. 
The Chemistry De t, 
University College 
Nottingham, Deo I 13. 


[Discusarowe of priority of observation or publication 
are of limited interest and tend to become purel 
questions of nal differences of opimion. We 
much prefer, ore, not to gi er 
such matters as are referred to m above arcana 
Ep. NATURB.] | ° 





A Source for Resonance Radiation. 
in some ts on 


mercury 
Babes ion at Johns Hopkins University last 
ee ee a 
Peat. more intense source than the uspal water- 
cooled aro was almoet a necessity for some 
kinds of work. A high-voltage discharge seamed likely’ 
to be much steadier than a low-voltage arc, and an 
obvious way of cutting down self-reversal dues to 
normal mercury vapour was to use a gas for the 
discharge, with mercury® present at a relatively low 
promi secondary proceases ing the mero 
Kora RT in erated states. antal wor 
however, and it was only recently 
RE EEE ov aad pres at Una oe dente 


comparison with & regular meroury arc. 
A tube 7 mm. in eter and 20 cm. long, 
provided with es aad ee 


argon at a preasure of aboyt 6 mm. and mercury 
vapour at a. preasure corresponding to 50° C. was 
excited by a small wirelesy transformer. The voltage 
across the tube was | Used as a source, this 
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tube produced- an intensity of tesonance of A2536 


about half as t as that produced by a water-cooled 
quartz aro of the usual type. The arc was used without 
a magnetic field, but was cooled during the 


at such a rate that it was ed in ut a 
minute, thus producing the maximum intensity of 


resonance. Err agg red urease ia be rte aes 
and seemed perfectly steady and 


capable of indefinite operation without attention. ° 


I am grateful to Messrs. Foote and Mohler for 
ap tus used in these teste. 

t is probable that the intensity of the 
discharge’ source can be greatly mcreased. 
preasures given above are approximately optimum 
values for the particular tube and excitataon used, but 
the possibilities of obtaining aaa intensity by 

t (the was comparatively 


etc., have not been 
tested. The device recommends itself as it stands, 
vigil by ita Mea sect convenience of operation and 
ich it can be constructed in the 
P Pere 7 It appears likely that this s8urce would be 
eile us fer resonance measurements when usi 


hoto-electric cell instead of pho hic plates. 
Pee a tube 


ee ee eee 
been decd. ele P hers ada sores for mercury 
sore ii Dorgelo has used a similar disc j 
although for a t purpose. The tube is 
ae ie es dee Wo a 
sodium, but its advantages over the much-used 
Wee ee caer Arg eve een pony nea 


using 
cool), end-on 


notice. 
M. A. Tuva. 
‘ Department of Terrestrial tism, 
Carnegie Institution of Washington, | ° . 
Washington, D.C., 
Nov. 28. 





Collisions of the Second Kind between Ions 
and Atoms or Molecules. 


Some ents dealing with collisions of the e 
second ki between ions and atoms or molecules 
have been performed independently and simultane- 


ously in two different laboratories—one at Princeton 
University and one at the University of California. 
Through ndence the different inv tors 
have learned of each other’s results and have decided 
to present jointly, in this letter, a prelimmary, 
hinds of this Phenomenon, which heretofore has been® 
own. In both researches, the apparatus used 
those described in the positive say 
Smyth (Froo. Roy. Soc. and Phys. 

nee ) hoes by Bogie and Lunn EEA ERev.). One 
set of ts is the of a 


are ei tcas ag d 


experimen 
complete study of the whole R other ° 


is incidental to work on the pesitive ray analysis of 
nitric oxide. 
Bice of two gases, in equal amounts, have been 
electron im the i electrons 
a ine well above the ionisation potential 
ae ai er of the gases. In,each case the refative 
aos of the two ions formed were determined as 
ee of the mixture in th? 
and it was found that relative amougt 
a that ion correspo tò the higher ionisation 
a a e a O S 
o phenomenon can be explained only by areas We 
between ions and atoms or molecules, in which 
ions rob the colliding atoms or molecules of one of 
their electrons, the process E place with evolution 


of energy. 
02 


io 
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The results thug far obtained are given by the 
followmg equations : 
Het +Ne =Net + He, 
j Net +A =A* +Ne. 
A+ +NO=NOt +A, 
Het +NO=NO? + He. 


, The ionisation potentials of He, Ne, A, and NO are 
* 24%, 21-5, 15-4, and 9 volte respectively. 

With diminishing pressure the above reactions 
take place to smaller extent and, in each case, the 
ratio of the relative amounts of the two ions, extra- 
polated to zero pressure, is that due only to electron 
apy ionisation. This extrapolated ratio grvesa the 

relative probabilities of ionisation of the different ions. 

thus obtained are in ent with those 

oe K. T. Compton and ©. C. Van Voorhis (Phys. 
Rev., 27, 730, 1928). 


Princeton Uħivarsity, Princeton, NJ. 

T. R. Hoeness. 
E. G. LUNN. 
University of California, Berkeley, California. 





Photo-electric Polarimetry. 

Wits refetenoe to the letter from Dr. J. Kenyon 
published in NATURE of February 27, 1926 (vol. 117, 

804), which I have only just happened to see, I 
ahould like to édd the following. 

H von Halban and K. Siedentopf in July 1922 
ease for oo ee pa tent for methods of photo- 

o patent was granted as 
No. 386,537 and an up by the optical works of R. 
Winkel, Gottingen. 
rec icici described in their specification were 
criti examined by K. Mayrhofer. ‘Phis investiga- 
tion was finished by July 1924 and the results were 
embodied ın a Würzburg dissertation in 1924. 

The best resulta were obtained with an area 
ment in which the variations of lummomty of the 
source (mercury lamp) were compensated by using 
two cells.? 

Th light emerging from a monochromator was 
ee ee The transmitted ray 

through a polarimeter spemally built b 
eers. Winkel on a potassium photo-electric oe 
with argon filling, while the reflected ray fell direct 
on a similar cell. The vol on the two calls were 
ĉo distributed that the oto -electric currents 

e-fibre electrometer. 

the solution to be 

er ve two beams. This 

cancelled the loss of ht by absorption and left only 

the oe due to polarisation, which was then com- 
y rotation of the nicol. 

Pavitt this method ma nts were made on the 
mercury lines down to 2536 A.U. The could 
be reproduced with an accuracy of 0-01° in the strong 
ultra-violet Laes, and rather i accurately in the 
feeble lines. 

TM same method cgn of course also be used for 
absorption measurements, and resulta were obtained 
efor potasstum chromate which agree well with those 
aptained by other methods. 

Tf, however, only ebsorption measurements are 
required, it will be found better to use the two-cell 
method of von Halban and Siedentopf (+bid.), minoes the 


1 d armon Ge, 
48, 3, oe: oy Halen y Z. f phys. Chem, 
108 "hs Ca penberg, Z. f. Phar ats á i 

LEY pi, E. f. phys. dhoma, i , 208 (1022). 
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polarimeter, with its many reflecting surfaces, intro- 
duces much loss of light. 

A detailed publication of Mayrhofer’s measure- 
ments will appear shortly ın the ZeitsArift fur phystka- 
lnschs Chemie. e HE von HALBAN. 

Physico-Ohemical Laboratory, 

Deutachs Gold- und Silber-Scheideanstalt, 

Frankfurt a. M.» 





The Doubie Normal State of the Arc Spectrum 
of Fluorine. 


In Narors of December 4, p. 804, Mr. de Bruin 
suggests that Millikan’s complex hot k lines of 
fluorine, at \607,657, are to be attnbuted to FI 
The components of these lines exhibit intervals which, 
withm the rather wide range of experimental error 
in this diffloult region, are equal to the imtervals 
A‘P,,, A™P’,,, and A*P,, occurring among the red 
lines of Fr, but it does not ap ine to form 
the groups into complete multzplets in such a way as 
to grve the equalities undoubted significance. The 
asmgnment of these groups to FI is very hazardous, 
in view of the fact that they have been produced 
only under the extreme conditions of the hot spark. 
It may be recalled that Millikan at first assigned 
them to Fy. 

In a recent paper (Proc. . Soc., A, 113, p. 323) 
I have given STS that 1omsation potential 
of the neutral fluorine atom is approximately 17 volta. 
The ultra-violet groupe in question co ond to 
excitation potentials of about 20 volta and 19 volta 
respectively. It would appear, therefore, that if 
Mr. de Brinn’s assignment 18 correct, the groups 
must require the simultaneous excitation of two or 
more electrons for their production. This is unlikely, 
in view of the satisfactory correlation of the terms 
involved with those oted by the Heisen 
Hund theory on the -supposition ” thet only one 
electron is excited. It therefore seems probable that 
the extreme ultra-violet lines are emitted by a 
fluorine atom which has been lonised one or more 
times. HERBERT DINGLA. 

Imperial College of S8aence and Technology, 

South Kensington, §8.W.7, Dec. 6. 





Rate of Work done by Athletes, 


In an article hy Dr. J. 8. Haldane and Dr. Y. 
Henderson in NATURE of August 28, p. 309, are refer- 
ences to the rate at which a man in good hysical 
training can do work. For example, Pee cada 
quarter rowing race the rate was 0:57 horse-power ; 
an as irae Do and Haldane, for short bursta 
of ing, Teac ed a rate of 0-0 horse-power. 

It ooourred to us that these rates might be exceeded 

hes own P a ee 
when dashing up & t of stairs with a runnmg start. 
*watoh, and the rates obtained 


ee ee 
oung man aged 

twenty-five years were, fora seig i stairs aang 
to @} feet, 13 feet, and 125 feet vertically, 1-87, 1-70, 
and 0:87 horae-power. The last experiment, is @ 
severe tax on the heart, and is not one to be recom- 
ee 

yaar: prota 1s the efficiency per pound 
Raa ete. This resolves itself mto the 
ample question of the vertical velomty, and m such 
experiments & man would probably have to take 
second place to a dog, @ cat, or a sparrow. What is 
the most afficient living creature ? 

A. B. Eva. 


A. J. FLENG. 


MoGill University, Montgeal, 
Nov. -27. 
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Cas ag of this year the sun will be totally 

eclipsed over a belt. of northern England. 
Unfortunately, this event takes place very early in the 
morning, the total phase beginning at about 5* 24™ 
G.M.T. or 6* 24" B.S.T., so that the sun-will be only 
about 12° above the north-eastern horizon. Neverthe- 


less, even under these rather unfavourable conditions, 


‘`’. 8 eo 


oe + #& © 


. » 
CEE EL 


r : 
Fic. r.—Track of the total solar eclipee across England on June a9, 1907. 


every one who has never seen the sun totally covéred 
by the moon should make an effort on June 29 to be 
somewhere on that belt of country from which to see 
the striking e of a total solar eclipse. 

An approximate position of the path of the moon’s 
shadow is indicated on the portion of a map of England 
illustrated in Fig. 1. The breadth of the belt is about 
30 miles, and the nearer the observer is to the centre of 
this belt the longer is the duration of totality. The 
central line of totality strikes the-west coast of Britain 
near Criccieth, in Carnaryon, pases over Southport 
and nearly over Preston. It then sweeps over the 
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Total Solar Eclipses in the British Isles. 
By Dr. W. J. S. Locxymr. 





north part of Yorkshire, and passes over Settle and 
Richmond, finally leaving the coast in the southern 
portion of the county of Durham, and passing over 


Darlington and Hartlepool and a little to the north of . 


Stockton. The duration of totality is about 24 secorfls, 
but is a little shorter than this on the west coast and a 


little longer on the east coast. Large towns just inside , 





the border line of this belt are Carnaryon, Liverpool, 
Burnley, Stipton, Lancaster, and ham’ 

So far, reference has been qnly made to that fert of 
the track of the moon’s shadow which first crosses 


England after commencing in the eastern Atlantic. Its 


later course is north-easterly, extending over Norw#y, 
Sweden, Lapland, and skirting the west coast of Novaya 
Zemblya. It then strikes easterly over the Arctic 
Ocean and north-westerly over north-eastern Sibefia, 
terminating its course in the north-western portion of 
the Pacific Ocean. 

The most satisfactory places for large, well-equipped 
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expeditions will undeubtedly be in Sweden and northern 
Norway, for there the sun will be well up in the sky 
and the eclipse of longer duration. ‘ 

Formerly* there were many problems that could be 
investigated only during a -total eclipse of the sun. 
The rapid advancement of solar physics during the 
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ant as it was ; Einstein’s theory of the bending of light by 
solar influence has been proved and requires no further 


repetition. 

The main problems still to be studied are the exact 
times of the fouf contacts for the problem of the moon’s 
motion ; the red end of the chromospheric spectrum ; 









AN 





: Fo s.—hap of total solar ochpecs visible in Great Britain and Ireland from 878 to 1999- 
1 


fast half-century has so congiderably reduced these in 
number that the importance of observing eclipses from 
this point of vtew is much reduced. Thus, it is now 
known that the corona is a solar and not a lunar 
appendage ; that the prominences can be seen: whenever 

e sun 1s visible without havmg to wait for an eclipse to 
observe them ; the study of the spectrum of the chromo- 
sphere in the photographic region is not now so import- 
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the of the corona, best studied when the sun 
is in Its greatest state of activity ; and, finally, the form 
of the corona. Even the last mentioned is neari 

solution, because it is now ascertained that coro 

matter is closely associated with prominence matter, 
and that the positions of the prominences as regards 
solar latitude are mtimately tied up to the positions of 
the coronal streamers. Thus it is well known that the 


-+ 
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form of the corona assumes one of three main types, a 
polar or maximum form, an intermediate or square 
form, and a mmimum or ‘wind-vane form. The polar 
form only occurs when the prominences are active near 
the solar poles. Next year the prominences will be 
near the poles, so that the type of corona is expected 
to be of the‘ polar’ or ‘maximum’ type. 

In connexion with the passing of the moon’s shadow 
over England this year, it is of interest not only to refer 
to other total eclipses visible in the British Isles, but also 
to inquire when the next one will take place. A very 
interesting map was published in the Monthly Notices of 
the Royal Astronomscal Society in 1885 in a paper by Mr. 
J. Maguire, entitled ‘‘ Total Solar Eclipses Visible in the 
British Isles, 878—1724.” This map is here reproduced 
(Fig. 2) m a simplified form, to show the centres of the 
tracks only: those for 1927 and 1999 have also been 
inserted. 

The eclipses here represented commence with the 
year A.D. 878, and show that thirteen total solar 
eclipses have occurred in the British Isles smce and 
including that date. The last to take place was that 
of 1724, so that no total eclipse of the sun has occurred 
in these islands for the last 203 years. 

Accounts of early English eclipses, whether total 
or partial, are generally alluded to in the “ Saxon 
Chronicle.” Thus, the very first record of one occurring 
in Great Britain, namely, the of A.D. 538, 
is referred to in the “Chronicle” in the fo owing words 
“ In this year the sun was eclipsed fourteen days before 
the Calends of March from early morning till nine.” 

For the year A.D. 733, the “‘ Chronicle ” relates that 

‘in this year Ethelbald captured Somerton ; and the 
ain aa Eclipsed, and all the Sun’s disk was like a 
black shield ; and Acca was drawn from his bishopric.” 
According to the Rev. S. J. Johnson, this eclipse was 
not total but annular, and is the first record of such 
an eclipse m England. 

Omitting references to later eclipses, and coming to 
that of AD. 1140, this was total over England, the 
centre of the track just skirting the south of Ireland, 
and leaving the east coast of Engldnd about the town 
of Lincoln. About this eclipse the “ Chronicle ” states: 
“ In the Lent the sun and the day darkened akout the 
noontide of the day, when the men were eating; and 
they lighted candles to eat by. That was the thirteenth 
day before the Calends of April. Men were very much 
struck with the wonder.” This eclipse was evidently 
a very dark one,-for William of Malmesbury stated 
that ‘‘ while persons were sitting at their meals, the 
darkness became so great that they feared the ancient’ 
chaos was about to return, and upon going out imme- 
diately, they perceived several stars about the Sun” 

The Scottish eclipse of 1652, when the central line 
passed near Wicklow in d, and left the east coast 
of Scotland at Peterhead, is of interest because it was 
the first eclipse observed in the British Isles after the 
telescope had first been used in the eclipse of 1612. 

The total eclipse of 1715 was of special importance 
to British observers, because London came well into 
the shadow belt, the central line passing over Falmouth 
in Cornwall and leaving the east coast at King’s Lynn 
in Norfolk. Another mteresting feature was the fact 
that the celebrated astronomer Halley received orders 
from the Royal Society “to provide for the observation 
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to be made at their house in Crane Street,” and for this 
purpose he published a special map showing the whole 
shadow path over England. With regard ¢o this map 


he wrote : 


“Ha found, by comparing what had been 
Paia ee of Solar that the whole 


Shadow would fall upon Eng I thought it a very * 
per ed peer eee get the ‘Dimentions of the 
Rade ascertained by observation; and accordingl 
I caused a small Map of England, describing the Trac 
and Bounds thereof, to be over the 
SD with a Request to the Curious to observe 
they could about it, but more especially to note 
the Time of Continuance of Total Darkness, as requir- 
ing no other Instrument than a Pendulum ‘Clock, and 
ag being determinable with the Utmost Exactness by 
as of the momentaneonus Occultahon and Emer- 
sion of the luminous of the Sun, whose least 
Part makes Day. Nor d this fail of the desired 
Effect, for the Heavens having proved generally 
favourable, we have received from so*many Places 
so good Accounts, that they fully answer all our 
eee and are sufficient to establish several 
of Elements of the Calculus of Eclipses, so as for 
the future we may more securely tei on the Pre- 
dictions : Tho ıt must be , that in this 


our Astronomy lost no Credit.” ? 
Halley seems to have collected quite a large party 
at Crane Court, for he says that ° 


“ There were with us a great many members of the 
Society. -and the t Honourable the Earl of 
Abingdon, and the Chief Justice Parker were of 
the number: . . . There were also present Gentlemen 
of other Nations, and amo em Monsieur te 
“Chevalser de and Mr. Monmort, both of them 
Members of the Royal Academy of Sciences at Paris.” 


Even in 1715 the occurrence of a total eclipse was 
quite likely to alarm the people, for Halley thought it 
advisable to warn the public as he states below: 


“ The like Eclipse having not for many ages been z 


seen in the Southern Parts of Great Britain, I thought 
it not ımp to give the Publick an account thereof, 
that the sudden kness, wherein the Stårs will be 
visible about the Sun, may give no surprize to the 
People, who world, if-unadvertized, be apt to look 


upon it as ominous, and to ın t ıt as partending 
evill to our $0 Lord George and hise 
Government, which preserve.” 


The- observation of this eclipse was favoured with 
fine weather, and Halley describes how the 


“face and colour of the sky began to change from a 


serene azure blue to a more dusky livid colour, . 


perfect 
intermixed with a of purple, and grew darker 
and darker till the immersion of the Sun.” 


The well-knowh phenomena of ‘ Baily’s beads,’ first 
named such after the observation in Stotland of Mr. 
Baily at the annular eclipse of the sun of May 15,0836, 

was distinctly noted by Halley in this eclipse of 1715, 
for for lie stated that “about Minutes before the Tota? 
Immersion, the remaining Part of the Sun was reduced 
to-a very fine Horn, whose Extremities seemed to lose 
their Acuteness and to become round like Stars.’’, 

During the total obscuration, which lasted 3™ 22°, 
the planets Jupiter, Mercury, and Venus, as well as the 
stars Capella and Aldebaran, were seen with the naked 
eye, and “ there appeared a luminous ring around the 
moon a8 on the occasion of the eclipse of 1706.” This 


e seems the right moment, and perhaps of 


eappreciated at its full value. 
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luminous ring or corona was regarded at that time as 
a structureless aureole appertaining to the moon and 
not, as we know it now, the upper regions of the solar 
atmdsphere, only visible during total eclipses. 
Those who have observed total eclipses are familiar 
with the feelings of weirdness of the occasion, the chilly 
eand damp nature of the air, and the behaviour of animal 
life, and many who will observe their first total eclipse 
this year will also be able to corroborate the follow- 


° ing account of the 1715 eclipse given by Halley: 


“I forbear to mention the ChH and D with 
which the Darkness of the Eclipse was attended, of 
which most. Spectators were sensible and equally 

wdges: or the Concern that appear’d in all Sorts of 
Animals, Birds, Beasts, and Fishes upon the Extinction 
of the Sun, since ourselves could not behold it without 
some sense of Horror.” 


The eclipse of 1715 was followed by that of 1724, 
which took place in the month of May, and was the 
last to be observed as total in Great Britain. The 
track of totality passed over the southern portion of 


Ireland and the south-west portion of England, London 
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being situated just outside the northern boundary. 
This eclipse was well observed, and Halley agam 
played an important part in connexion with it. 

After June 29, 1927, the next total eclipse that will 
be of special interest to_observers in the British Isles 
is that which will occur in 1999 on August 11 (see Fig. 2). 
The central portion of the track just skirts the extreme 
southern coast of Cornwall, so that totality will only 
be visible to those stationed in the extreme south-west 
of England. At that remote epoch it is difficult to 
forecast what the work of the astronomer will be. It 
is safe to say, however, that the problems now studied 
during total solar echpses will all be solved, but it is 
almost as certain that new problems will have arisen 
which will necessitate possibly still greater attention 
being paid to the study of the sun under eclipse con- 
ditions. Even if there-were no scientific reasons for 
observing total solar eclipses, they must still attract 
close attention by reason of the remarkable solar 
phenomena which then become visible and the weird 
and awe-inspiring feelmgs which are aroused by the 
spectacl 
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Spinning Electrons. 
By R H. Fowrmr, F.R.S. 


ee past fourteen or fifteen months have seen 
some striking advances and simplifications in 
theoretical physics. The trench warfare-of the pre- 
three years, which consolidated the ground and 
marked out slowly the key positions for the new 
attack, is past. 
almost complete success. The first fury of the advance 
is perhaps now over. At least it is now possible to 
survey our older difficulties afresh, to find in many 
cases that they are no longer formidable. It therefore 
eral 
interesy, ‘to try to indicate the parts played in this 
advance by the more striking of the ideas associated 
with it—in*this article the spinning electron. In a later 
article it may be possible to discuss similarly the other 
rimary conception—the new mechanics, and particu- 


Tee ee equation. Without any assertion 
%f fmality in the destription. of efectrorfic interactions 
. by its means, the importance of the spinning model of 
the’electron can scarcely be overestimated. Yet the 


spinning electron has been sô lost in the far wider ideas - 


embodied in the new mechanics that it is as yet scarcely 
It is convenient there- 
fore to devote this artiele to it alone. 

Without prejudice to the difficult prior questions 
of internal structure, we may regard the electron merely 
as a singularity in the source of the external 
field by which it is known to us. Until recently this 
singularity has always bén assumed to be the simplest 
possible, with the external field of an electrostatic 
pqint charge acting radially: and symmetrically in all 
directions. The first serious - suggestion that the 
electron should be treated as a more complicated 
singularity appears to have been made by A. Compton 
- (Jour. Franklin Inst., 192; 145, 1921). In connexion 
with a survey of gyromagnetic,. diamagnetic’ and ferro- 
magnetic phenomena he ted that the singularity 
might be such as to give rise to the EREE of 
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That attack has been Igunched with 


@ magnetic doublet besides the usual electrostatic 
field. Structurally, such an electron must have an 
axis of symmetry—the doublet axis—and it is natural 
to think of its magnetism as arising from a spin of its 
charge about this axis, which therefore also be 
its axis of mechanical angular momen The fields 
above mentioned are of course’ the fields of the 
electron relative to a set of axes in which its centre is- 
at rest. Relative to other axes they must be derived 
by the transformation of Lorentz. 

We will now show in turn how the use of this more 
complicated model of the electron resolves the remark-- 
able set of paradoxes in which atomic theory had 
involved itself by the spring of 1925, owing, as we now 
see, to the use of °an inadequate mechanical model. 
The most clear-cut of these depends on the statistical 
conception of weight, so that its appeal is st pele not 
so direct as that dbf some of the others. know, by 
a purely enumerative study of atomic spectra and their 
stricture in magnetic fields, the total number of states 
which must be associated with any one spectral term 
of an atom or ion. This total is the statistical weight 
of the term. _We know further that spectral terms 
ean be grouped into sets, each characterised by a 
maximum multiplicity R. If R is one, all the terms 
are@ingle. If R is two (for example, for sodium), the 
S terms of the set are single and the rest’double, and 
so on. The weight, as counted above, for an S term 
of a spectrum of maximum multiplicity R is always R. 
Now the normal state of any once ionised atom is the 
core of the atom during the various stages of capture 


-of the next electron. The weight of the core is 


therefore R, indicating that it can split under per- 
turbation into just R different states. The new 
electron then comes in, and describes its possible orbits 
about the core in an approximately central field of 
force. If the electron ‘is. a “point_ there seems 
no oor whatever from the conclusion that the a 


- = 
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number of states of total quantum number # must be 
asymptotically equal to #* for n, and the total 
number of states of core and orbital electron Rx*. 
The actual number found is 2s? for gll » im all cases. 
No form of the quantum theory yet propounded offers 
a rational escape from this paradox, unless the electron 
has a structure. The difficulty of avoiding the enumera- 
tive difficulty in any other way is exceedingly grave, 
though it lies rather deep and is not readily appreciated. 
Its gravity comes from the fact that it depends solely 
on the number of degrees of freedom and an asymptotic 
approximation at great distances to the law of the 
inverse square for the force between the electron and 
the ion, which can scarcely be called in question: If, 


however, the electron spins and can set its axis at just ` 


two inclinations relative to the plane of its orbit, the 
paradox disappears. : 

The second paradox was the better-known anomalous 
Zeeman effect. By Larmor’s theorem the action of a 
magnetic field on any stationary state of any atom 
should split the state into a number of states equi- 
distantly , and this spacing should be the same 
whatever the original state. As a result every spectral 
line should split into a certain triplet called the normal 
Lorentz triplet. In fact, such triplets are rare, being 
found only for lines of singlet systems. The general 
more complicated splitting structures found can be 
formally described by assigning to each state a splitting 
factor g depending on the type of the state. Larmor’s 
theorem asserts that g=1 always. It has been known 
for some time that the anomaly could be formally 
explained if the magnetic moment of the atom arose 
from two sources, of which one was the orbital angular 
momentum cofitemplated by Larmor’s theorem. ‘The 
other source must then be such that its ratio (magnetic 
moment)/(mechanical moment) is twice the ratio of 
the magnetic and mechanical moments arising from 
orbital motion. The spin of the electron provides just 
this source of supply, and exact examination shows 
that it provides a complete explanation. 

The third ox paar the sé-called relativity- 
doublet formula, for the separations found between 


* 
. 


pairs of X-ray or pairs of optical terms. Familiar cases 
are the separations of the Kaj, Ka, X-ray doublet and 
the D-lines of sodium. The separations which obey 
the theoretical formula vary in absolute magnitude by 
a factor of 10’, which is accounted for by its sdlient 
feature, a factor approximately Z4, where Z is the 
atomic number. It was thought most unlikely that 
any other type of perturbation could supply just this 
vital factor, but it is impossible rationally to accept 
this origin. For if we do, the sodium doublet, for 
example, must be interpreted as due to the differegce of 
energy, owing to the variation of mass with velocity, 
of orbits of azimuthal’ quantum numbers one and 
two and the same total tum number in an 
inverse square field. At the same time the much 
greater difference betwéen the patr of P orbits and the 
S orbit, for example, must be interpreted as a difference 
of energy due to differences of penetration into a 
non-inverse-square field again by orbits with different 
azimuthal quantum numberg one and two. The pair 
of P orbits must for one purpose have the same and for 
another different azimuthal - quantum numbers! If, 
however, the electron has a magnetic moment, there 
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will be a secular perturbation of itstuxs by the magnetic 
field which arises from the linear velocity of the electron 
in the field of the nucleus, and a co nding secular 
perturbation of the plane of the orbit. We can at once 
show from this that the en of a single orbit in a 
central field of force splits up into a set of energies the 
differences of which vary as Z4 as required. Fimally, 





if the ratio (magnetic moment/mechanical momentam) ° 


required for the Zeeman effect is assigned to the 
‘electron, and the calculation of the perturbation 
exactly carried through, we obtain the proper quanti- 
tative formula for the doublet separation. This now 
enters as the difference of energy between orbits, 
otherwise the same, for which the momentum of the 
electron A/2z has its two different orientations with 
respect to the plane of its orbit’ 

It was of course this success which finally established 
the value of the spinning electron. The idea and its 
development in this connexion we owe to Goudsmit 
and enbeck. Bichowsky and Urey*btained inde- 
pendently most of the same results. The finally correct 
numerical form of the separation formula is due to 
Thomas. 

Two further paradoxes may be mentioned. One 
was that it appeared from a study of the behaviour of 
spectra in strong magnetic fields (Paschen-Back effect) 
that four quantum numbers must be used to specify 
the orbit of an electron. If the electrén is a structure- 
less point, with therefore three degrees of freedom, 
three quantum numbers are the maximum allowed by 
any form of quantum theory yet proposed. But if the 
electron has a rigid structure, it has in all six degrees of 
freedom. If further, as is assumed, its axes of spin 
and. angula? momentum always coincide, its orbits 
can be fully described by five quantum numbers, of 
which one, pee the magnitude of the spin, is 

may : 


invariable and i 


ored. 
The last paradox ais mentioned is the following. . 


In spite of numerous attempts to produce a coplanar 
model of the helium atom, most physicists lmve re- 
mained convinced that the normal state of helium must 
correspond to orbits filling three-dimensional space 
round the nucleus. But there. was then the grave 
difficulty that a diamagnetic atom could not result. 
Two equal moment-%ectors cannot Have a zero Te 
sultant unless they are oppositely directed and the 
orbits coplanar. But when the moments of, the 
electrons are added, there are four vectors to combine 
and the difficulty disappears. 

We see then how the spinning electron has brought 
order out of chaos in the broad outlines of atomic 
theory. Its necessity and its successes are qualita- 
tively independent of the new mechanics. Without 
in any way underrating the importance of the new 
mechanics, it is fair to say that its first’effect on the 
determination of atomic weights and energy v@lues is 
confined to small adjustments, such as replacing an 


‘integer » by #+4, or n? by n*—}. (It is not un we 


come to the extremely important resonance theory of 
Heisenberg that the new mechanics btings in primary 
effects on the energy values.) These ements are 
of course necessary for the correct theory. Buf’ the 
broader difficulties we have been discussing depend 
solely on the spmning electron for their solution, and 


order felgns once agam. 


* modated in a specially built hospital w 
on May 24 by the late Sir Robert Brown of Preston, 
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It would not he right in a description of the recent 
work on the spinning electron to pass over in silence 
a remarkable essay by L. V. King.! This embodies 
an attempt to break mght away from the recent trend 
of atomic physics, to find in A a characteristic constant 
of a spinning electron, and to develop thereby an 
almost classical theory of matter and radiation which 
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hopes to avoid all the old classical difficulties without 
appeal to external postulates such as those of the 
quantum theory. The exposition given hitherto is, 
it must be confegsed, difficult to follow, and it is difficult 
to believe that the author has really proved all that 





‘he states. A fuller exposition would clear up such 


points. There is much to admire in gallant excursions 
such as this; whether they turn out right or wrong it 
is by such excursions that physics lives. 





Obituary. 


Mr. T. S. P. Stranczways. 
J Pomas STRANGEWAYS PIGG STRANGE- 
WAYS, who died prematurely after a month’s 
illness at Cambridge on Dee 23, Was a retiring man of 
strong character who had done remarkable work in 


parany and tissue culture. Born on Dec. 28, 1866, 


original nargé was Pigg, which he changed to Strange- 
ways on his marriage. Educated medically at St. 
Bartholomew's, Hospital, where he obtained the 
Matthews Duncan gold medal (1895) and took the 
ification of the Conjoint ini Board 
-R.C.S., L.R.C.P.) in 1896, he was assistant curator 
of the Museum and came under the inspiring influence 
of the late A. A. Kanthack, with whom he early col- 
laborated in thes Journal of Pathology and 


and in the Transactions of the Pathological Society “of 


London. He accompanied that distinguished patho- 
logist when in 1897 he left. St. Bartholomew's to 
become professor of pathology at Cambridge. 
Strangeways was appointed demonstrator of pathology 
in 1897, and held this office under Sir German Sims 
Woodhead until after the War, so that many genera- 
tions of Cambridge medical students hold his teaching 
in grateful remembrance. His handbook on “ Clinical 
Pathology and Practical Morbid Histology ” passed 
*into a seventh edition in 1912. He was è an 
honoragy M.A. of the University in 1900, and in 1905 
became the first Huddersfield lecturer on special 
pathology, this endowment being provided by a fund 
collected by Sims Woodhead from friends residing in 
or connected with Huddersfield. 
Up to this time, Strangeways’ fg and 
of an ordinary university demo tor, but he 
now struck out a new line in the intensive study of 
specfal diseases of a chronig nature and, under the 
ægis of a strong committee, energetically and success- 
fully organised a special hospital for the investigation 
of selected cases. This research hospital, at first in 
a small private house, ‘was in 1912 properly accom- 
ich was opened 


rk had been 


— 


a generous ben r to the imstitution. Alféady four 
thousaad cases of rheumatoid arthritis had been 
exhaustively investigated pathologically, clinically, and 
therapeutically ; researches had bee made into gout, 
puyno metabolism, and the opsonic index by Strange- 
ways and the keen collaborators he gathered together ; 
the results of these researches were collected in the 
five well-illustrated volumes of the “ Bulletin of the 
Committee for the Study of Special Diseases.” The 
museum of the research hospital contained 2000 
arthritic joints dissected and mounted by him. r 
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For the first three years of'the War the work was . 
suspended, as the hospital was given over to wounded 
officers, but continuation of the work showed that at 
least seven pathological forms of rheumatoid arthritis 
can be recognised clinically. In 1923 the wards of 
the hospital were again closed for a time in order to 
concentrate on tissue culture 1 orvo and in vuro, with 
the object of studying cancer patients in the hospital. 
The extremely valuable results thus obtained appear 
in Strangeways’ papers in the Proceedings of the Royal 
Society, and his books, “Tissue Culture in Relation to 
Growth and Differentiation ” (1924) and “ The Tech- 
nique of Tissue Culture im Vitro” (1924). His 
observations on the effect of X-rays and radium on 
tissue cells growing tm vitro desetve special attention. 
Thus beginning as a pathologist, he became a biologist, 
as was eloquently shown in “G. P. B.’s” tribute in 
the Times of Dec. 30. : 

Strangeways had the power of communicating his 
enthusiasm to others, and was a lovable collaborator. 
He bore his infirmity of deafness with admirable 
patience, and has left a memory behind him which his 
friends will evér regret. Unfortunately his family are 
left with very scanty means, and five of his seven 
children are boys whose education is not completed, 
the. youngest being eight and the eldest twenty-one 
years of age. H. R. 





\ 
PROF, -R. W. PELLIPS. 


THe lgte Prof. Regmald W. Phillips, who had been 
head of the Department of Botany at the University 
College, Bangor, for nearly forty years, was born at 
Talgarth, Breconshire, on Oct. 15, 1854. He took the 
two years’ course of trainiug at the Bangor Normal 
College, where he was certificated as elementary school 
teacher in the December of 1874. During 1875 he was 
headmaster of a school in Ferndale, but soon left to 
become lecturer at his old college, where he remained 
until 1881. He then became a scholar of St. John’s; 
Cambridge, at the same time studying for the London 
B.Sc. In 1884 he was appointed head of the Depart- 
ment of Biology at the newly established Bangor 
College, and a little later he became professor of 
botany. As the University of Wales had not then come 
into existence, the college confined itself to the pre- 
paration of students for London d ; and as there 
was no efficient system of secon education the 
devoted band of teachers at the college had, for years, 
to hold matriculation classes, in addition to the ordinary 
degree courses. 

Prof. Phillips was a keen observer, and an excellent 
field naturalist. He became an enthusiastic student 


JANUARY 16, 1927] 


NATURE 


93 





of the marine ; especially of the Flondes. He 
supplied the article on “ Algæ ” to the eleventh edition 
of the “Encyclopedia Britannica”; and .during 
the years 1895-1897, contributed to the Annals of 
Botany a series of valuable studies of *“‘ The Devel 
ment of the Cystocarp in the Rhodomelacem,” “ The 
Rhodymeniales,” etc. 

In 1898 Phillips obtained his London D.Sc., and at 
this time became so in problems of Welsh 
education, acting as chairman of the governors of the 
Bangor secondary schools, and later on adding to 
these duties those of magistrate, that he dropped his 
research work—a source of grief to those who, like 
the present writer, knew what a loss this meant to 
science. 

In the October of 1922 he retired from the service 
of the college, but in spite of frequent attacks of heart 
trouble and of the disease which ultimately proved 
fatal, he took up once more his interrupted logical 
studies and the following papers were published: 
“ On the Structure of Spyridia filamentosa,” Annals of 
Botany, 38,1924; “ The Ceramidrum of Polysiphona,” 
New Pkyt., 23, 1925; “On Vacuolar Pseudopodia 
in Callsthamnton sp., Rev. Alg.; “On the genera 
Phyllophora, Gymnogongrus, and Ahnfeldtia and their 
Parasites,” New Phyt., 24, 1926; ‘‘ On the Form of the 
Protoplast in Cells of the Genus Ceramtum and those 
of Dasya coccinea,’ New Phyt., 25. 

During the past year Phillips suffered much fro 
spinal trouble ; he was taken to London and operated 
upon, but unsuccessfully ; and on Dec. 2 he died at 
Leominster. 





t 


Mr. S.M. Epwarpzs, C.V.O., CS.I. 


THE premature death from bronchial pneumonia of 
Stephen Meredyth Edwardes, at the age of fifty- 
four years, which took place on Jan. 1 at Fielden, 
near Boxmoor, is a loss to the study of Indian 
history and archeology deeply to be deplored. Mr. 
Edwardes was a son of the Rev. Stephen Edwardes, 
fellow of Merton College, Oxford, and was educated at 
Eton and at Christ Church. In 1894 he passed into 
the Indian Civil Service, and wgs posted to the Bombay 
Presidency. -The mtimate acquaintance with condi- 
tions among the native population of the city which 
he soon acquired, and his profound knowledge of its 
history, on which he was widely recognised as the fore- 
most authority, were employed to full advantage in 
his census volume of 1901, the additional volumes of 
the “ Gazetteer ” which he compiled between 1906 and 
r910, and his “ Rise of Bombay” and “ Byways of 
Bombay.” This knowledge, m combination alk his 
personal qualities, made him eminently fitted forethe 
post of Commissioner of Police, to which he was 
appointed in I9Io. well-balanced ‘and admir- 

y judicious “ Crime m India,” published m 1925, 
showed that no one could have been better qual- 
fied to represent’ India at’ the Geneva conference 
on trafic in women and children which he attended 
in 1921. 

On his retirement, Mr. Edwardes became secretary 
to the Indo-British Association, an organisation formed 
to oppose the Montagu-Chelmsford reforms ; but his 
chief interest lay in research. In 1923 he became 
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: one of its oldest and most disti 


joint editor with Sir Richard Temple of the Indian 
Antiquary. He revised Grant Duffs “ History of the 
Mahrattas ” and the fourth edition of Vincent Smith’s 
“ Early History.of India.” He was engaged in a 
comprehensive study of the Mogul period in_collabora- 
tion with Prof. Garrett of Lahore, and in this field had 
already published a study of “ Babur: Diarist and 


t.” In 1926 he was selected to succeed Miss « 


Ella Sykes as secretary of the Royal Asiatic Society. 





Sm Francis Fox. 


By the death on Jan. 7, at the age of eighty-two 
years, of Sir Francis Fox, the engmeering world loses 
ed representatives. 
Four years younger than his brother Sir Douglas Fox 
(1840-1921), Sir Francis Fox was the son of Sir Charles 
Fox (1810-1874), whose earliest engineering T 
was gained under Ericsson at the famous Rai 
locomotive trials and under Robert Stephenson on his 
London and Birmingham Railway ; and he also became 
known as the constructor of the Great Exhibition 
building of 1851. From about 1860 onwards, father 
and sons were responsible for railways, bridges, and 
tunnels in both hemispheres, among which may be 
mentioned the Mersey Tunnel, the Liverpool Overhead 
Railway, the Great Northern and City, and Charing 
Cross and Hampstead Tubes; railways in India, 
Argentina, Canada, and Africa, and also the great bridge 
over the Victoria Falls on the Zambezi River. The 
firm in its earliest days was Fox, Henderson and Co., 
but was changed first to Sir Charles Fox and Sons and 
then to Sir Dpuglas Fox and Partners. na 

In his book, “ Srxty-three Years of Engineering, 
Scientific and Social Work,” Sir Francis Fox gives an 
account of many of these undertakings, and it is there 
he illustrates the remarkable accuracy with which 
tunnels can now be bored, the di 
tunnel between Hampstead Heath Station and Belsize 
Park, London, 4000 feet long, being only in. In 
the case of the Simplon Tunnel, of which Be was one 
òf an international] commission, the error was 3} in. 
in 12} miles. 

In later years Sir Fyancis Fox did much important 
work in conne#ion wfth the preservation of old ia 
churches, and cathedrals ; using the grouting machine 
for filling cracks and crevices in the masonry with 
liquid cement. In his*valtable work on the preserva- 
tion of Winchester Cathedral he was associated 
with Mr. T. G. Jackson, R.A. In 1912 he was also. 
called upon to report on the eondition of St. Paul’s 
Cathedral. 

No notice of the career of Sir Francis Fox, however, 
would be aomplete without reference to the social work 
for the less fortunate which he did in London wih his 
brother. During the War, toô, he visited the hospitals, 
lectured to the convalescent, and was instrumental im 
supplying large quantities of ban by removing the 
linen from old engineering plans obtained from many 
SOUICES. ighted in r912, Sir Francis Fox was twice 
married and leaves one son and three daughters, of 
whom the eldest, Dr. Selina Fox, was the founder of 
the Bermondsey Hospital and Medical Mission, a work 
jn which Sir Francis took the greatest interest. 
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TH radio-telephone service between London and 
New Yorkewas opened successfully to.public use on 
Jan. 7. Those who took part in the conversatians 
for the first time were most favourably impreased by 
the clearnees of the articulation, the voices of the 

being at dónoe recognisable. After sunset 
on Jan. 7 on the eastern side of the Atlantic the 
atmospheric conditions became very bad, which is 
quite an unusual occurrence for this time of the year. 
‘Yet stall nearly all the subscribers who had booked 
times in advance were able to hold conversations. 
In six mmutes the T'tmes exchanged more than 600 


words with its correspondent in New York, there- 


being only one or two pauses for repetition. Sixty- 
eight years ago, Queen Victoria sent a meseage to 
President Buchanan at the rate of one word a minute, 
and eighteen years later Graham Bell talked to the 
future Lord Kelvin by telephone over the Jength of a 
room. Kelvin was filled with wonder, and pictured 
many developments which have come to pass. But 
even he never imagined that easily recognisable 
tones could be transmitted through 3000 miles of 
empty air without wires or cables almost as quickly 
as light. First we send signals, next we speak, and 
in the future we doubtless shall be able to see over 
thousands of miles. At present this long-distance 
telephone service is limited to telephone users in the 
neighbourhood of London and New York, but we 
look forward to this restriction being removed shortly, 
as telephone communication is now possible with 
towns on the Pactfic Ocean. We do net think that 
differences in local times will have much effect on the 
traffic in long-distance communication. 


Tua sixteenth report of the Development Com- 


e mismioners for the year ending Mar. 31, 1926, is 


in four sections, the first two' of which 
relate to the advances recommended for the develop- 
ment of agriculture, rural economy, fisheries and 
harbours, and describe the p for which these 
advances are being used. The third part relates to 
action taken In connexion grith the compulsory 
‘aoquisition of land, while the fourth Meals with the 
financial position of the Development Fund at the 
close of the year. The institutes, the activities 
of which are described, are the result of a scheme 
planned fifteen years ago, about half of them being 


ealready at work at the beginning of the War. After 


the armistice the inferrupted programme was re- 
sumed, and there has since bean a rapid increase, 
of the work and in the financial 


tenarfoe from the Develgpment Fund have increased 
ẹ from £35,000 in 1919-20 to £160,000 
m 1925-26. The original programme for establishing 
inftitutes has now been substantially completed, and 
although new Branches of inquiry must be anticipated, 
S eree cl aa a a 
has been reached. 


PARALLEL with the scheme for research institutes, 
& new plan has been developed for investigating local 
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problems and providing advice for farmers. The 

principal extension in this case is in connexion with 
soil surveys, tlre agricultural departmenta having the 
co-operation of the Geological Survey. Developmenta 
have also occurred in another inter-departmental 
scheme, namely, that between agricultural institutes 
and the Meteorological Office, and some twenty 
stations are now carrying ont investigations on the 
effect of weather on crops. In both these cases the 
methods of observation are of a tentative nature at 
present, and will, in all probability, be modified as 
the work extends. Variety testing of crops is a 
further important line of investigation which has 
only recently been developed, but work of this nature 
is already being carried out at five stations. As 
regard rura] developmenta, the newly formed county 
rural community councils are proving successful. 
Both English and Scottish fishery departments, in 
addition to sharmg im the general hydrographical 
and plankton investigations and statistical surveys 
organised by the International Council, are chiefly 
concerned with that part of the scheme which deals 
with the herrmg, cod, plaice, and haddock fisheries. 
Reporte of the work done at the various laboratories 
are given, together with the papers published during 
the year. The experiment on land reclamation and 
improvement at Methwold, carried out at heavy cost 
to the Development Fund, is but briefly referred to, 
since & fuller report for the benefit of agriculturists 
is being prepared by the Ministry. The report con- 
cludes with a schedule of the loans and grantes made. 
in the past year, the total advances amounting to 
£558,392 as compared with £513,279 in the prévious 
year (1924-25). 


Pror. A. V. Hur, University College, London, 
Foulerton research profeasor of the Royal Society, is 
sailing on Jan. 15 for the United States, where he is 
to deliver a course of eight Lowell lectures at Boston 
during March, entitled “ Living Machinery,” and to 
act as visiting lecturemin chemistry at Cornell Uni- 
versity efor the semester February to May inclusive. 
The scheme of visiting lectureships at Cornell, ar- 
ranged by Prof. L. M. Dennis through the generosity 
of Mr. G. F. Baker, enables the University each 
semester to bring men of science from abroad to work 
there; that is, to continue their researches and to give 
geries of lectures upon them. Chemistry seems to 
be interpreted at Cornell in a liberal sense, for Prof. 
Hill is to work on the physiology of severe muscular 
exercise ın man, using the Department of Chemistry 
as his headquarters, athletic students as experimental 
subjects, and the Department of Physical Training 
as an experimental ground. His lectures will deal 
with such subjects as speed of movement, rate of 
recovery. and the limita of muscular exertion. Prof. 
Hill is also to give two lectures at the Harvard 
Medical School, and one at the Yale Medical School, 
and to attend the annual meeting of the American 
Physiological Society in April. His two predecessors 
in the visiting lectureahip at Cornell have been Prof. 
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Cohen of Utrecht and Prof. Paneth of Berlin. Prof. 
Hill expecta to return to London at the end of May 


or beginning of June. 


Toe Secretary of State for Scotland and the 
Minister of Agriculture and Fisheries have appointed 
a -Wool-Breeding Council “to conmder, and advise 
the Ministry of Agriculture and Fisheries and the 
Board of Agriculture for Sootland on questions relating 
to the improvement and utilisation of wool grown in 
Great Britain.” The Council consists of representa- 
tives of the Ministry and the Scottish Board, of the 
woollen and worsted industries, of sheep breeders, and 
of scientific workers. The last are represented by Prof. 
A. F. Barker, Dr. 8. G. Barker, Dr. F. A. E. Crew, Prof. 
Coasar Ewart, Sir Robert Greig, Mr. C. C. Hurst, Dr. 
Thomas Oliver, Prof. R. C. Punnett, Dr. James Ritchie, 
Prof. J. Lorrain Smith, and Prof. R. G. White. Ata 


prelimmary meeting held at Carlisle on Dec. 16, 
various aspects of sheep-breeding problems were 
discussed, and it was decided to obtain, as a guide 
for future breeding, the opmions of manufacturers 
as to the defecte, from their point of view, in wool 
from the different breeds of sheep m Greet Britain, 
and the directions in which improvement was desired. 
Preliminary statementa were made as to the desir- 
ability of instituting certificates for rama with fleeces 
free from kemp, on. lines similar to the certificates 
now issued for bulls under the Ministry’s scheme. It 
was recommended further that cross-breeding experi- 
ments with unstable breeds of merinos should be 
discouraged, and that grants from public funds should 
be confined to tea where there existed suitable 
facilities for properly controlled and observed breeding 


experiments. - 


Tr is now thirty-seven years ago since the earliest 
of the ‘ tube ralways ’—the City and South Lofdon 
Raitway—was opened for traffic. It had an earthed 
return; that is, the electric current taken by the 
motors returned to the generators through the earth. 
When this railway was reconstrubtted two years ago, 
an insulated cable was providgd for the return current. 
In an interesting paper by A. R. Coopexg an the 
electrical equipment of the track on the underground 
railways of London, read to the Institution of Eleo- 
trical Engineers on Jan. 6, the working resulta ob- 
tained by experience were summarised. In addition, 
extracts from Acta of Parliament, from the report 
of Lord Rayleigh’s committee on vibration troubles, 
and from Duddell’s reports (1913 and 1914) on sudden 
pressure rises caused by the accidental earthing . of 
the positive rail, were given. It is generally supposed 
that the use of the track rails for returning the 
current is much cheaper than the installation of an 
insulated fourth rail. This is not necessarily true; 
as the fourth rail can carry currents for signalling 
Purposes. 


Own of the most serious troubles in connexion with 
electric train working is due, to ice forming on the 
conductor rails. Snow does not prevent the ‘shoe’ 
from collecting current » the breakdown occurs when 
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EE E T OA This occurs when 
sleet falls on a rail the temperature of which 1s below 
freezing-point. Occasionally oil is fed’on to the rails 
through the collecting shoes, and it is found that this 
sometimes prevents the ice from adhermg. Con- 
sistent resulta, however, have not been obtained. 
To melt the ice from the rails, very heavy currents 


flowing for a considerable time have to be used, gnd- 


so the method of electrically heating the rails is 
rarely employed. When the atmospheric conditions 
are such that trouble may be expected, s special car, 
fitted with steel stmp brushes and oil sprays and 


hauled by a battery car, is used; but this method is . 


not always effective. The loes in weight of conductor 
rails varies from 0-2 to 1:2 lb. per yard per annum. 
Mr. Cooper says that, in the interests of safety, it 18 
desirable to change track rails or axles which have 
been affected by electric burns. He considers also 
that in the future it 1 very unlikely that any electric 
railway will employ the insulated returh. 


A SHORT time ago the Gasmot Committee of the 
Royal Society appointed the Astronomer Royal, the 
Director of the Meteorological Office, and Dr. Chree, 
to consider what observations of terrestrial magnetism 
and atmospheric electricity should be made dumng 
the eclipse of June 29 next. The suk-committee met 
on Dec. 16, when the folowing recommendations were 
made :—Terrestrial Magnettsm.—ia) That quick runs 
should be taken on all magnetographs in the British 
Isles during the period 4h. to &h. G.M.T. on the three 
days June 28, 29, and 80. (b) The vertical force coils 
at Eskdalerpuir and Lerwick should be in action if 
possible. (c) It was considered that field observations 
and eye observations of magnetic elements are not 
required. Atmospheric Hleotriouy—d) Where pos- 
sible the electrographs should be put on to quick run 
from 4h. to 8h.G.M.T. (e) As complete a set of eye 
observations of all elements of atmospheric elestricity 
as can be arranged should be taken during the period 
4h.to8h. (f) The programme arranged for the day 
of the eclipse should be carried out on the previous 
and followmg days also. 


© 

RarorTs r&eived from the Canadian Department of 
the Interior and from independent sources tell of the 
success which has follo the policy of transporting 
surplus bisons from Wainwright Park to Wood 
Buffalo Park, which by proclamation of the Governor- 
General on October 23, 1926, was constituted œ 
Dominion Park with an arđa of 17,3800 sq. miles. 
This was the sole territory of the only truly wild 
survivors of the American bison, & digtinct species or 
race, the* wood buffalo? and among thése, estimated 
to number some 1500, haveaxnow been dumped? plains 
bisons numbering 1634 in’1925 and approximately 
2000 in 1926. From the point of view of the Canadian 
authorities the experiment has proved a sucofbe: 
they have got rid of a surplus of 3634 plains bisons 
which were seriously overstocking Wainwright Park, 
and the transported animals have made good in the 
much more severe conditions of the North-West 
Territories. But from the scientific pomt of view the 
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danger to which feference was made in NATURE 
(Feb. 20, 1926, p. 275) still threatens. While, ouri- 
ously enough, the ‘ wood buffalo ’ has to a large extent 
simply ignered the imported ‘plains buffalo,’ and, 
according to earlier advices received from Canadian 
correspondents, the two races have tended to segregate 
into two camps, there has already begun the cross- 
« brapding which was feared, and which, in view of the 
now overwhelming superiority in numbers of the 
imported form, may end in modifying or swamping the 
* distinctive characters of the little band of native stook. 
It may be added here that Investigations being 
. carried out by Prof. W., Rowan, of the University of 
Alberte, suggest that in the skaleton of the ‘ wood 
buffalo ' there lie differences which olearly mark it off 
from the ‘ plains buffalo,’ and confirm the distinctive- 
ness of the two species, j cee ero 
external characters alone. 

Tra annual report, 1925-1926, of the 
Imperial Forestry Institute situated at the University 
of Oxford has been issued. This Instittite is still in 


its first stages of existence, but the report -gives 


evidence of some progress having been made within 
the past year. The idea underlying the creation of 
the Institute is to give post-graduate courses to men 
holding a degree or diploma in forestry and to provide 
refresher courses to forest, officara on leave or who 
are deputed by their governments. The first object 
was already provided, we are given to understand, 
at other universities without any expense falling on 
the Tfeasury. The second could equally, and m 
fact actually was provided, at a university other than 
Oxford. The University of Cambridge, for example, 
has maintaimed that it is capable of conducting 
instruction up to the standard required. The fine 
‘buildmgs erected at universities outside Oxford, 
, notably Cambridge and Edinburgh, have probably 
* cost something in the neighbourhood of £40,000 and 
would Se worth a far larger sum at the present day. 
These buildjngs are equipped for research. It appears 


from the report that the proposal is now put forward . 


that a sum of £75,000 is to be spent 6n new buildings 
to accommodate this new Institute at Oxford. On 
the face of it the scheme apps to be a laudable 
one, Nevertheless, it would seam to demand further 
careful consideration if this money, or the bulk of it, 
is to be provided from the Tseasury. Two pomta 
appear to demand a public and unbiassed inquiry 
before the Government is committed to the scheme; 
they are: (1) Are not the existing schools of forestry 
capable of giving all the education required, both 
* up to the degree and post-graduate, and to undertake 
research ? (2) ds it advisable to shut up forestry 
education in a water-tight compartment ? 


» TE resignation of Prof. A. W. Porter from the 
honorary secretaryship of the Institute of Physica 
waf recently received by the Board of the Institute, 
and was accepted with great regret. 
has been associated with the Institute from ita incep- 
tion, and ita growth is largely due to his efforta. 
Prof. A. O. Rankine, of the Imperial College of 
Science, has been appointed to succeed .him. Mr. 
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Thomas Martin, who has recently held the positions 
of secretary of the British Empire Exhibition Com- 
mittee of the Royal Society and of the Optical 
Convention, 1926, has been appointed secretary of 
the. Institute. He succeeds Mr. G. 8. W. Marlow, 
who has been acting secretary muce the death of Mr. 
F. 8. Spiers. The office of the Institute of Physica | 
has been transferred to 1 Lowther Gardena, Exhibitiott’ 
Road, London, 8.W.7, and all communications, ini 
cluding those relating to the Journal of Scientific 
Instrumenis, should now be sent to the new address. 
A tenancy of the premises to be occupied at 1 Lowther 
Gardens has' been granted to the Institute, on very 
generous terms, by the Royal Commissioners of 1851 ; 


‘and the Commissionera, m placing this spacious 


accommodation at the disposal of the Institute, are 
ee ee ne oe eee OLAS 


partacipatang societies. 


Tas Air Ministry has issued an official communique 
giving an account, with full itinerary, of the Cape to 
Cairo flight of the Royal Air Force in 1925. The 
flight was composed of four aeroplanes under the 
leadership of Wing-Commander C. W. H. Pulford. 
A’ spare plane was sent to Aboukir, another spare 
plane and two engines were ready at Kisumu on 
Lake Victoria, and a third plane and four engines 
were ready in South Africa. Radio apparatus was 
not carried on account of ita weight, its lack of value 
in Central Africa, and its demand for a akilled operator. 
The flight started from Heliopolis on March 1, and 
returned there from Cape Town on May 27, one day 
ahead of the time-table. The actual time of flying 
of the leader’s aeroplane was 68 hours®21 minutes on 
the outward and 72 hours 34 minutes on the home- 
ward journey. The flight was so successful that the - 
account of it is almost devoid of incidenta. The 
aeroplanes and engines proved equally reliable. The 
only repairs that were necessary were the replacing 
of one magneto, two airscrews and all the oil tanks. 


The whole flight of 14,000 miles was done on time 


in spite of the great range of climates that was. 
traversed. On the return to Egypt the aeroplanes 
were flown to England. ° 


Taa Italian National Committee for Geography 
has gecided to raise funds for studies in Palestme. 
The studies will be mainly geographical, whereas 
similar metitutions already in existence are mainly 
devoted to historical and archsological research. 
Some indication of the proposed work is given in the 
ee es ee The 

to be undertaken will be the charting of 
the oe OS Sea and the mapping of the Jordan trough 
on a large scale. Geological survey and limnological 
researches will also be carried out and it is proposed 
to take observations, over a long period, of changes in 
the bed of the Dead Sea and the meteorological 
conditions m the district. Other schemes include 
the foundation in Jerusalem of a library and collection 
of maps deeling with Palestine, and the pubHoation 
of a series of memoirs especially with regard to old 
cartography, for which much material is available in 
Italy. The elaboration of th® plan and the organisa. 


_— 
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tion of the expedition is im the hands of a committee 
under the chairmanship of Cav. Filippo de Filippi. 
The expedition is expected to start in November and 
has the sanction of the British Government and-the 
Governments of Palestine and Transjordania. 

To every one who hag a receiving set, Pitman’s 
“Radio Year Book” for 1927 will prove of great interest. 
Tt contains a great deal of information about British 
broadcasting and makes attempts to pierce the future. 
J. Swinburne gives a very characteristic ‘ pessimistic 
view’ of broadcasting. He pointa out the funda- 
mental error in the theory of universal education in 
art, literature, and machine reproduced music. Lavish 
endowment has little effect on the efficacy of education, 
or even of research. We can be improved only from 
the inside. ‘ We cannot become musicians or even 
musical ... by sitting with telephones over our 
ears, or near ir loud-speakera. No one can be improved, 
and he can improve himself only by hard work.” 
J. L. Baird tells of the vary rapid progress of television, 
and prophesies that televisors will be on sale before 
the end of this year. The cover of the book shows a 
domestic scene of a family gazing at the moving 
picture of a theatrical performer shown by the tele- 
visor and simultaneously hearing the words and 
music. ‘Mentor’ states that the day will come when 
we will be able to sit at home and see the Cup Fmal 
or the Derby ; or possibly the record of these events 
will be bottled up and broadcast again during the 
evening for the benefit of the workers who have no 
time during the day to sit television gazing. For the 
last century the monotony of their lives has been 
driving the country dwellers to the lures and lighta 
of the towns. Will broadcasting and television tend 
to stop this migration? Prof. J. A. Fleming gives 
practical details about insulators. He pomts out 
that there is considerable surface leakage on porcelain 
insulators when they are wet, and describes how to 
make & very simple and efficient insulator to replace 
them. The wiring of houses for radio reception in 
several rooms is described. A defect of the system 
is that any one listening on the telephones in one room 
will hear most of what is being said in other rooms 
where there are loud-speakers. > 


Tma new magnetic observatory at Matochkm Shar 
' (Novaya Zemblya), which is associated on the adminis- 
trative side with the U.S.8.R. Hydrographical Depart- 
ment and on the scientific side with the Cantral 
Geophysical Observatory at Pavlovak, has had @on- 
gidérable recent additions to ita equipment. It now 
operates two sets of Eschenhagen magnetographs, 
one of hi sensitiveness, with scale values per 
l mm. of 1’-0 for declination (D), 6-6y for horizontal 
force (H) and 5-4y for vertical force (V); the other of 
lower sensitiveneas, 1’-5 for D, 18y for H, and léy 
for V. The magnetograph house has double walls 
of wood, and is maintained at a temperature of 
about 0° C. during the winter. The absolute in- 
struments, are housed in aeseparate pavilion free from 
iron. They consist of a dip inductor and two 
magnetometers, one for D, the other for H. 
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Lond BucxLanD has promised to contribute a sum 
of £35,000 in seven annual instalments of £5000 to 
the National Museum of Wales, Cardiff. e The donor 
has expressed the hope that this will enable the con- 
struction of the east wing of the building to be taken 
in hand. This range of galleries will cost, it is 
estimated, £46,000, and it is to be expected that Lørd ° 
Buckland’s generous gift will stimulate the growth of 
a fund which will make possible the completion of the | 
whole of the projected museum buildings. 


Toe Faraday Society is arranging a l dis- 
cussion to be held at Oxford on April 22-23 on ‘ The 
Theory of Strong Electrolytes.” The first day of the 
meeting will be devoted to ionic mobility and the 
second to the activity of strong electrolytes. In- 
common with earlier discussions of the Faraday Society, 
the meeting will be distinguished by the presence of 
well-known scientific workers from the continental 
countries of Europe, and Great Britain will also be 
well represented. Accommodation for those attending 
the meeting is being arranged at Exeter and Lincoln 
Colléges, and ic is hoped to obtain special facilites on 
the railways. ° 


Is sending his appreciation of the work of Sir J. J. 
Thomson for our Cavendish Laboratory issue of 
Deo. 18, Prof. A. Sommerfeld asked that it should be 
printed in German unless contributions from other 
men of science abroad were also translated into 
English. Though we regret that this was not’ donp, 
as the communications received from the Duc de 
Broglie, Mmé&. Curie, and Prof. Langevin were printed 
in French, yet we can assure Prof. Sommerfeld, who 
has written to us upon the matter, that no invidious 
distinction was thereby intended. The fact is that 
French is more familiar than German to most of our , 
readers, and it was on thia account alone that we 
printed the English translation of Prof. Sommétfeld’s 
note. If contributions had been received im any other 
language than French, they would have Deen dealt 
with in the same way.” 


A NON-PABTY poljtital literary periodical entitled, 
The London Weekly (Price 6d.) has recently been 
started by the Commonwealth Review Ltd., under she 
editorship of Dr. L. Haden Guest, M.P. The first 
iasue contained an article by Mr. L. 8. Amery, 
Secretary of State for the Colonies, on .“‘ A Construc- 
tive Empire Policy,” whioh ig followed up in the“ 
second issue by-an article on the same subject by 
Mr. Philip Snowden. We have also read an informs- 
tive articlesby Florence B. Low describing the prospects 
for British teachers in Canada, while Major $ G. 
Church contributes an articl8 entitled ‘“‘ Migration.” 
Major Church discusses the migration of peoplese 
within the British Empire, and makes a strong plga 
for the introduction of the scientific spirit into this 
problem. Every factor which has any bearing what- 
soever on the question must be considered. In con- 
clusion, he remarks that since agriculture is the main 
industry of tbe Empire, it is tirne that a systemic 
survey of ita agricultural resources were made with 
the view of their proper development. 


e moderate intensity, 
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IMPERIAL Chemical Industries, the great chemical 
merger formed by the amalgamation of Brunner 
Mond and?’ Co., Ltd., Nobel Industries, Ltd., the 
United Alkali Co., Ltd., and the British Dyestuffs 
Corporation, Ltd., under the chairmanship of Sir 
Alfred Mond, is to make its first appearance to the 

" public at the British Industries Far organised by 
the Department of Overseas Trade at the White 
City, London, on Feb. 2]—Mar. 4, where it will have 
the largest individual exhibit m the Chemical Section 
of the Fair. The main object of the exhibit is to 
make an axpreasion of Imperial Chemical Industries’ 
individuality as one group. It will be Imperial m 
ita significance as showing the wide mfluence of the 
company in British commercial affairs. It will be 
practical in the sense that the man in the street will 
be able to visualise ita numerous activities, and it will 
be scientufic in the sense that the buyer of chemical 
goods will at once see the intimate relationship which 
exists between the products made in the factories 


belonging to the respective component parts of this 
great organisation. ğ 


ÅPPLIOATIONS are invited for the following sp- 
pointments, on or before the datea mentioned :—A 
junior technical officer at an Admiralty Experimental 
Esteblishment— The Secretary of the Admiralty 
(O.E. Branch), Whitehall, 8.W.1 (Jan. 20). An 
assistant analyst in the Scientific Research and Experi- 
mental Department of the Admiralty—The Bécretary 
to the Admiralty (C.E. Branch), The Admiralty, 
Whitehall, 8.W.1 (Jan. 31). Two demonstrators in 
agricultural botany in the Department of Botany of 
the University of Leeds—The Registrar, The Univer- 
sity, Leeds (Jan. 31). A director of the laboratories 
of the Clmical Research Association, Ltd.—The 
Secretary, Watergate House, York Buildings, Adelphi, 
W.C.2 (Jan. 81). A profeasor of anatomy in the 
University College of South Wales and Monmouthshire 


—The Registrar, University College, Cardiff (Feb. 26). 


Our Astronomical Column. 


Reount Sunsepot AND Macnerio DISTURHANOH.— 
Several observers noted a spot on the sun’s disc seen 


with the naked eye through the morning mist on 
Jan. 8. The spot was not an unusually © one, 
but it is of interest on account of the frequent 

(of which the 


which took Ee withm the stream 

leader, was the nakecd-eye object), and also ita prob- 
able connexion with a magnetic disturbance recorded 
at Greenwich on Jan. 7 and 8. The most noticeable 
feature shown by the chief spot was # very bright 
tongue or ‘bridge’ which crossed the umbra from 
80 to north on Jan. 8-8. On Jan. 7 tbis ‘ bridge’ 
appeared to separate the whole spot nearly completely 
into two portions. The ic disturbance, of 
I about noon on Jan. 7 
and died out at 8 hr. on the following day. The 
greatdit deviation of the declination magnet from 
ita n position was about 0°-5. The table of 
important spots for 1927 is continued as follows : 


Central Meridian 7 
No. Date on Diso. Passage. Lathantt, Area. 


2 Jan. 2-14 Jan. 8:5 48° B. 1/1100 of 
. e sus hemisphere. 
As the sun’s general activity, Mr. A. M. 
NeWbegin writes, ‘‘Prommences contmue active 
numerically, and metallic® outbursts are I 
with much greater frequency, but the big displays o 
great prominences have not yet.” 


WAATHER CONDITIONS im Norway FoR THA 
Ectiess or June 29, 1927.—Oracow O Owe., 
No. 22, contains a useful note by K. Kordylewski and 
Z. Eckstein giymg cloud-measures for various points 
in Scandinavia based on niany iradi o ions 


(32 i®some cases). Tha best co ons are found on 
the railwa to Oslo, and at Gaellivare in 
forthern en. e cloud-ratio m these ions 


vagies from 5 to 6, 10 being complete loud iee. 
Finse has the hest ratio, 5-0, and an average of 8 clear 
days per month. Vardo, in the extreme north of 
Norway, has the high cloud ratio 7-8, and 8 clear days 
per month. The experience of the 1896 eclipse in this 
region was not encouraging. i 


A New PuoroækarHnio Stan CaraLogor.—The 


catalogues brought out by the Astronomi Gesell- 
echaft, which oover the aky from 81° N. decl. to con- 
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siderable 8. decl., are known to all astronomers. "It 
has now been determmed (Astr. Nach. No. 5469) to 
form new piotograpan catalogues of tho region from 
the North Pole to 8. decl. 5°. The plan will be that 
adopted by Prof. Schlesi of plates 5° x 6° 
on & scale of ] mm. to 1 The objectives will be 
4-lens combinations by Zeiss with aperture 206 mm. 
Pulkovo will photograph the region 90° to 70° N. deol., 
the remamder being divided between Bergedorf and 
Bonn. Each observatory will measurg ite own plates, 
but the reduction of star places will be done at a single 
observatory. The re-observation of reference stars 
is being undertaken by six observatories. The work 
will begin in 1928, it is hoped to finish it in three 
years. ` ' 


Tos DISTRIBUTION oF IJwransiry In TALLAR 
ABSORPTION ‘Lings.—An in I account of 
ioneer work in this subject by Miss Payne and Dr. 
apley ap in the ings of American 
Academy of Arts and Soiences (vol. 61, No. 10) under 
the above title. A confiiderable amount of theoretical 
work hfs been done on the structure of absorption 
Imes, and practical observations of this kind (which 
hay hitherto been scanty) are of considerable im- 
portance. The i examined by the authors 
were all taken with the 16-inch refractor at Harvard, 
using two objective priams and & range of different 
apertures. ‘These spectra were analysed 

by a Moll thermo-electric microphotometer, and the 
intensities, as shown. by the photographic tracings, 
measured fram reference lines (recorded on each 
trakai) representi ‘darkness’ and ‘clear film.’ 
A line representing continuous background of the 
was drawn in each case by hand across the 

ion line tracings, and the intensity drop from 
continuous background to line was measured graphic- 
ally for various limes in the spectra of eleven stars. 


The prinai object of this paper is to discuss the 
method of working and accuracy of the results 
obtainable. Some resulta of interest a , however, 


even from these p measures of eleven stars. 
In particular it may be mentioned that, even at the 
centres of_the strong absorption Imes of hy 

and calcium, there is some fesidual light, of, mtensity 
EE about twenty-five per cent, of the back- 
ground light. , 
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Research Items. 


BUMHRIAN TaBLaTs.—The Manchester Museum has 
published copies of all of the “‘ Behrens Collection ” 
of Sumerian tableta excepting three, which are de- 
faced and ently useleas. The complete ool- 
lection contains 50 tableta from Drehem and Umma. 
The Drehem tablets, eight in number, tally in subject 
matter with the many others from this site which 
have been published, and deal with the daily busmess 
of Drebem. They contain records of animals for 
offerings. The Umma tablets belong to the same 
clase, recording the daily details of the administration 
of animals, barley, and other producta, wood, silver, 
and . As these tabletas are contemporary, 
they rd a valuable source of mformation on 
Sumerian life and religion, while also serving to check 
the ical and religious textes composed later 
in Sumerian by authors who were not Sumerians, 
and when Sumerian had ceased to be the language of 
the people. 


A EUROPHAN PARALLEL TO THB Duraiptsa.—Dr. 
Sten Konow, m the Journal and i of the 
Asatto Sooiety r aie N.S., vol. 21, No. 3, argues 
that although the goddess Kāli is now usually con- 
sidered to be of non-Aryan origin, there are features 
in Kāli worship which may pomt to the existence of 
an old, not only but also Indo-European 

deas going back to the time when Indian and 

pean tribes were one le. This view is based. 
pen the account given acitus in the “ Germania,” 
ch. xL, of the worship of Nerthus—Mother Harth—by 
certain German tribes. The features of this worship 
essential for the purpose of oomparison are the 
position of the priest as the Pdea tie goddess, 
the procession gnd the ablution in a sacred lake, The 
ceremony may be concluded to be a fertility rite. 
Various attem have been made to arrive at 4 
o name Nerthus. It is rarely used, 
and Sahlgren has that it is an epithet 
employed instead of the real name, which was taboo. 
If so, it should be explamed by some feature in 
the festival, and it is it is connected 
_with the Sanskrit Nart, Nrt, to dance, to act, 1.6. a 
description of the symbolic or magic riley: es the 
ceremony. The ideas connected with the nri 
are connected with Siva, the consort of Ki, the 
latter, however, playing the fore prominent pert in 
the popular ity rites, she being the greb Earth 
Mo comparable to the chthonic detties and demons 
of fertility elsewhere. The features of the 
pija in which K&li is worshipped include days of 
pre tion and feasting, a ceremonial procession, 
ad lastly an immersion in water, which men may not 
see on penalty of death. The deity comprises the 
male and female element, thus in herself personati 
the divine couple represented by the priest 
Nerthus in the parallel. 

è 

THe RELATION OF GONAD AND PLUMAGE IN THA 
FowL.—Meesrs. Pézard, Sand, and Caridroit have 
demonstrated that in the case of the hen, if the 
amount of ovarian tissue is sufficiently reduced by 
operation, the female assumes the pl character- 
isation of the male (0. R. Soo. Biol., 92, 566 and 1034, 
1924; 93, 1004, 1925; 94, 1074; O. R. Acad. So., 
177, 1087, 1924). F, hens out of a Brown Leghorn 
? x Faverolle I were used. The male 
plumage assumed was that of the Faverolle. The 
ovary regenerated, and associated with this increase 
a ee ee 
of the female, first Brown orn, later Faverolle. 
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The authors 


that these serial changes indicate 
that the Brown Leghorn type of plumage coloration 


is & response to a lesser ovarian stimulus than is that 
of the Faverolle. They conclude that there are 
racial differences in the threshold of response. 
Evidence that the conception of differential threshotds ° 
of nse to gonadic stimulus lied even to 
individual feathers was also obtained. o occurrence 
of feathers male on one side of the rachis, female on 
the other, led the authors to the conclusion that eech 
gide of the feather is ambivalent and that it can 
assume the male or female characters alike, but 
that the two sides at any gi moment during 
development may not respond similarly to the same 
stimulus. 


‘HomoLogy or THE ALA THWPORALIS AND ALI- 
aPHENWOID Bonss.—Dr. Kesteven (Jour. Anat., vol. 
61, pt. 1, 1926) discusses at some the homo- 
logies of these in the vertebrate beries. With 
regard to the ala temporalis, he concludes that this 
bone in mammals has been derived from and is 
homologous with the pila pro-otica of the lower 
vertebrates. In this conclusion he is in ds ana 
to the views of Broom, which are accepted by Watson, 

, and Noble, who bi opie thii bone as 4 
remnant of the palwop id cartilage. As to the 
alisphenoid bones, the author concludes that they are 
homologous throughout the Mee n conte 
While accepti views of oble 
that the aod epipterygoids ot the cynodont 
reptiles are homologous with tbe alisphenoid bones 
of mammals, he denies that they are homologous 
with the epipterygoids of other reptiles. 


OCHANOGRAPHY oF THE BALTIO AND Fisnery RE- 
gHAROH.—The current quarterly number of the Jotirnal 
du Oonsesl pour Texploration de la mer is 
mainly devoted to accounts of the water movements 
in the Baltic and ita entrance into the North Sea. 
Prof. Otto Petterson discusses fluctuations oocurTing 
between one r and another in the inflow pf the 
salter North Soa -water, which passes in as & bottom 
current, carrying with it fish of considerable economic 
importance to the Baltic fisheries. Evidence of long- 
period fluctuations in the herring fishery is cited, and 
these are attributed to secular ieee artes in the 
tide-raising force. Palmen has appli jerknes’ 
circulation Tory to Nee: hio observations 
made in the Gulf of Fmland, an ds fair agreament 


cod from the number of ‘ winter 
has p ted difficulties owing to the formataon of 
false rings during an unfavourable period in the lifes 
of the fish, such as urd be Brought about by tem- 
porary lack of food. . Graham outlines a methed 


which aæists In between such false and. 
the true winter ring duging the first eyaar’s growth, 
and hopes to the application of the method to 
older fish. e 


Davoman Voraaxio Rooxs or Naw Brunswick? 
—The Bull. Geol. Soo. America of Bept. 80 cen- 
tains an interesting acoount by W. V..Howard of the 
Devonian rocks near Dalhousie, New Brunswick. 
The volcanic rocks include andesites, dacites, latite, 
and associated tuffs. Six excellent pie ihe reveal 
an unusual richness in soda for rocks of types, 
and it may be significant, as the author points out, 
that some of the pre-Cambridn rocks of New Bruns- 
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wick and Maine share the same characteristic. Despite 
this, however, there is no evidence of consanguinity 
the Dalhousie volcanics and those of the 


which are usually found around ancient yolcanic 
centres. 


A New DĦAENSITIBER FOR PHOTOGRAPHIC PLATES. 
—" Jute Red” (or Red 39,651) is a mixture of dyes 
which dissolves readily ın lukewarm water to form a 
one per cent. reddish-o solution. It is supplied 
hy the Soc. Anon. des Matières colorantes de St. 
Denis, of Paris. M. Rene J. Garnotel claims (British 
Journal of Photography, Deo. 17) for it that it has 
many advantages over previously known desenaitisers. 
when applied to either negative or positive emulsions. 
If the or nails get stained by it the colour is 
entirely removed by o short with soap and 
water. Its aqueous solution (1 part in 6000) replaces 
some of the water of the developer formula without 
any riak of the precipitation of an constituent, and 
this is not only a simpler method o working than the 
use of a imi Messrstising bath, bat alas dese 
not interfere aball with the Watkins’ factorial method 
of development. Formule are given for ita use with 
M.Q. developers and for autoo es. The dye is 
completely eliminated in the ordinary course of 
washu in all cases. 


MENTHONES AND DERIVED Sussrancgs.—A note- 
worthy advance in the chemi of the menthonegs and 
derived substances is record in the Sept. issue of 
the Journal of the Chemical Sooiety. A short while 
ago Prof. John Read and Miss A. M. R. Cook were 
successful in isolating a number of pure derivatives of 
dl-isomenthone, starting from the eucal tus ketone, 
di-piperitone. They have now extended thair opera- 
tions é0 the tion and characterisation of dl- 
menthylamine, a i R and dl-tsamen- 
thylamine® In a further 


Dr. G. J. Robertson, correspon derivatives of the 
pure optically active forms of these bases are de- 
scribed, and a scheme is ced for representing 


ey eas are correlated with their closel 
I molecular co ions, which differ sar fi 
the disposition ofthe groups dbout one of the 
pa iced carbon atoms concerned; a parallel 
I is anticipated between the neo-menthy]l- 


y E e 
amines and the as yet unknown neo-tsomenthylamines. 


A new opti IMactive menthol is also mentioned 

by Prof. Read and Miss Cook, and it is likely that 

additional mfo tion on the stereochemical tion- 

ships of ie ui podant will be oe as 

a further ai Nacotis of these interesting oB. 
& 


Incidentally, er knowledge of the chemistry of 
she all tate group as a whole should result; and it 
seems Prof. and his assistants have opened 
up what may prove a very fruitful fleld of investiga- 
tion. 


POLARIBATION oF LIGAT EMITTED BY POSITIVE 
Rays.—E. Rupp (Ann. der Phys., No. 23, p. 615, 
1926) has recently examined the variation of the 
polarisation of the light, emitted by a beam of positive 
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rays of decreasing intensity, with the at which 
the beari GF DORUYO Ta was observed. He dedlt 
with positive rays of hy , helium, and lithium, 
since these atoms possess the simplest electron struc- 
tures. The results showed in that the light 
polarised with its vector 1 D beam 
positive rays increased in intensity wi o angle o 
vision. When observed in a direction at right angles 
to the beam, the intensity of the light polarised 
parallel to the beam was always greater than that of 
the light polarised at right angles thereto. The 
variation of the polarisation was greatest for A ta 
positive rays, and was more pronounced for er 
velocities of the rays. In the case of helium and 
lithium rays the variation ded on the spectral 
series to which the emitted light belonged. Rupp 
considers that there is probably some connexion 
between the polarization of the ight emitted by a 


beam of posi reys of decreasing intensity and the 
polarised light produced Parna parallel electrons 
which has studi y Koesel and by Skinner. 


In fact, the resulta could be expressed by saying that 
atoms, moving in a regular manner through an 
arbitrary arrangement of molecules or electrons, 
make impecta which result in the emission of polarised 
light. 

OPTIOAL CONSTANTS oF Optidan Giass.—The 
catalogue of optical glass recently issued by the 
Parsons Opti Glass Company, of Little Cheater, 
Derby, marks an important departure from tradition. 
The foundations of the usual method of 
the optical constants of glass date from more than one 
hundred years ago, when Fraunhofer succeeded (about 
1813) m measuring the refractive indices of his tele- 
scope glasses for some of the chief dark lines of the 
solar Since that time it has been very 
usual to achromatise a lens such as a selescope object 
glass for visual observation by uniting the foci for 
the O and F lmes. Photographic maetism 18 


usually secured by uniting D and G (the latter being 
r ope esas Saal aged ə choice of the 
wave- or achromatiam has, however, _been 
periodically discussed, and has been criticised by Gifford 
and others. Certain conditions for visual achromatism 
used in optical designing by some workers, such as 
ve hitherto necessitated a certain amount 
calculation for the ee aie 
of brightest light ” in the so 
&pp T which must be 
one with the aid of a suitable interpolation formula. 
Furthermore, the refractive indices hitherto listed 
have not sup lied sufficient indication of the variation 
of foous with wave-length when achromatism 18 BO 
established that the minimum focus falls in the 
regions of shorter wave- for photographic 
. This catalogue, following the ons 
of makes use of five lines in additaon to 
the usual ones, two of helium at 706-5 nu and 587:5 ma, 


can areas i at 546-1 wu, 485-9 wu, and 404-7 pu 
ively. 


for 


The standard Ive indices are 
listed for the helium line, 587-5 xu, which is capable 
of more satisfactory performance on the refractometer 
than the double line of sodium. By the aid of this 
additional information the computer’s task should 
be considerably facilitated, tho the mercury groar 
Ime at 546 au is decidedly on eee of the 
maximum visual intensity, and a little 
ill Wa aedd tones tha bent da or (hs oa diora 
information. There is little need to direct attention 
to the wide and useful of optical glasses now 
offered ; the firm is p to up intermediate 
types of glass to customers’ requirements. 
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Annual Exhibition of the Physical and Optical Societies. 


HE seventeenth annual exhibition of the Physical 
and Optical Someties was beld on Jan. 4, 5, and 6 
at the Imperial College of Saience, London, and covered 
a wide range of electri optical, and other physical 
apparatus. This exhibition has rightly come to be 
regarded as an opportune occasion for the various 
manufacturing firms to bring to notice their latest 
improvementa, and this year’s exhibition reflects great 
credit on the ingenuity and ie eam ity in design and 
excellence of workmanship of the apparatus shown. 
There is an atmosphere of courtesy and O E 
informality in these annual eventa which cannot f 
to enhance the interest of the visitors and evoke their 
admiration. Prof. A. O. Rankine, as searetary, 18 to 
be heartily congratulated on his success. 

Seventy-four firms exhibited apparatus, and it is 
regretted that the limited space available in this 
journal does not it mention of all the Instruments. 

erence may be made to the illustrated catalogue 
_of the exhibition for fuller details, and some exhibits 
embodying new features are noted below. 

The attractive lectures in the evenings,, and gub- 
sections devoted respectively to recent results in 
physical , lecture experiments in physics 
of special interest to teachers, and famous his- 
torical physical experiments again appeared in the 


The lecture on the first evening was by Prof. E. N. 
da C. Andrade on light and electricity as it might 
have been given in 1709 with ‘the apparatus of the 
time, and, tt may be added, under conditions which 
were dramatically realistic and were greatly appreci- 
ated by the audience. The lecturer, who imperson- 
ated cis Hauksbee, and his assistant Mr. Paul, 
ap in the picturesque costume of the period, 
and the hall was appropriately ilummated by candles, 
which were lighted by flint-and-steel and tinder box. 
All the experiments were repetitions of those actually 
pee by Francis Hauksbee, a contemporary of 

ewton, and were selected as having particular relation 
to present-day concepts of the electrical constitution 
of matter. electric glow accompanying ionisation 
when matter is finely Subdivided +n vacuo was demon- 
strated with such simple apperatus as vessels con- 


eae Paci mercury and partially evacuated, and 


then ; AECT Ie a and a rotating 
ginse obe rubbed by hands. By courtesy of the 
Hauksbee was employed in the lecture. 


Society, the actual air mede and used by 

Th treas- 

ured veteran of pioneer & tus, quaint in design and 

portraying the combi efforts of wood-turner, Joiner, 

and engineer, was successfully coaxed by Mr. Paul 

to resume duty after more than two centuries, to the 

accompaniment of a few merry clanks due to the 
hand-cut gears, with perfect resulta. 


On the second phate, eect aa Was giv en by 


Reference was ee 
to the many improvements introduced RA fs. 


new materials i 
ment deign, for example, synthetic resins, chromium 
gells, and magnetic alloys of the chromium-steel and 
nickel-iron class. A demonstration was given of the 
effective magnetic screening afforded Pr paalarns 
and reference was made to the use of thi j 
transformer design on account of its hig 3 permeability 
and low hysteresis. The necessity of studying the 
bearing of basic formuls in instrument design was 
emphasised in the applic&tion to d.c. and a.c. instru- 
ments and machines, conductors, ete. 
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The lecture on the third evening was delivered by 
Mr. J. L. Baird on “Television.” The development 
of this difficult branch of physica was traced from its 
inception in the early part of the present century 
down to work done barely twelve months ago. One of 
the first attempts was a model of the eye comprising 
sixty-four selenium cella and made in 1906. Laftr 
came the single cell in conjunction with an exploring 
beam produced by eae murrors, then the photo- 
electric cell replacing the selenium oell ; still later the 
cathode-ray tube was added to the combination of 
mirrors and cell, and then the rotating priamatic diso 
replacing the mirrors. A résumé of the lecturer’s own 
research then followed. His apparatus comprises 
direct current and alternating current motors, 
ee arranged on a rotating diso coacting with & 

sited disc, and a photo-electric oell, the current 
variation of which is utilised in the wireless trans- 
mission of the image. Reception is effected by 
similar means. A model of the eae portion 
of the lecturer’s original apparatus used in 1925 was 
on exhibition, and no doubt the bulkmess of the com- 

lete plant precluded an actual demonstration. The 
IBCOUTBS WAS ted the same evening, but one 
item not referred to in the lecture should be recorded, 
namely, that Mr. Baird succesefuily effected the trans- 
ving images of human faces at the Royal 

Institution on Jan. 27, 1926. 

The research and i tal section inaugurated 
at the annual exhibition last year again proved in- 
structive and of special interest in indicsting the trend 
of progress in the application of modern physics to 
the arts and manufactures. The Research: Aeancietion 
of British Rubber and Manufacturers exh{bited 
a sieving apparatus for the detection and estimation 
of grit in fine powders by means of wire gauze and & 
stream of water. The Britash Research Association 
for the Woollen and Worsted Industries included in 
its section a balance for estimating moisture regeuned 
by textile materials in drying ovens, an electrical 
device for controlling room humidity, and a roller 
setting ga The Admiralty Research Laboratory 
supplied eight exhibits, comprising phonio sigmalling 
apparatua, a camera of the revolving-drum type for 
use with an oscillograph, and other electricaPap tus 
used ee involving sonic frequencies. The develop- 
ment of fog-si ing and sound-locating apparatus 
Was ieee e Air Defence Be perinatal 
Establishment, iio e 

Devices for solving practical difficulties continually 
arising in ialised technical operations were sahqwn 
by the following firms institutions: Mr. Conrad 
Beck, microscope abefra 
gough and Mr. J. M. Stewart, protecti 
aluminium ; the Brown-Firth 


tor? W. I. Henles Tel 
(Research Dept.j, wire and 


pane i r 
lnd; the National Physical Laboratory; and The 
Britash Thomson-Houston Co., Ld., together contri- 
buted an important collection. 

The lecture experimenta in physics comprised 
working models designed to illustrate wireless phe- 
nomena; synchronous and induction motors; three- 


pase currents ; wave motion; and etic fields 
er apparatus demonstrated doud krann, 
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in a solution of copper sulphate, and the rotation of 
bodies with dielectric aces when suspended be- 
tween theepoles of a Wimshurst machine. 

In the section devoted to famous historical l- 
ments, Prof. E. V. Appleton exhibited a ol kon 
Kinga Collaccvand usad yJ h Henry m his work 
on self-induction ; Sir Charle Wheataioacts step-by- 
seep telegraph designed in 1840, and a varab 
resistance box and bridge by the same inventor; and 
James Clerk Maxwell’s model Wlustrating the mduc- 
tion of currents; while Sir William Bragg exhibited 
& tus used by Tyndall in his investigation on go- 

ed spontaneous generation. 

Of the almost bewildering assemblage of apparatus, 
the followmg exhibits are Belea for particular notice : 
C. Baker, for epidiascopes ; The Cambridge Instru- 
ment Co., Ltd., an oxygen recorder for boler feed 


`y 


At the kiad invitation of the Vice-Chancellor of 
the University, the annual meeti of the 
Science Masters’ Association was held at ord on 
Jan. 4-7. The membership of the Association has 
grown rapidly in the last few years, and at this, the 
twenty-seventh, annual oe some 450 members 
were present out of a total of 1200. deen ais 
opened on Tuesday evening, when Bng.- 
Gene E Hatley iia his presidential addrees 
in the large hall of the City of Oxford School. Choos- 
Ing as his subject the rise and development of the 
ionic theory, the president gave a masterly survey 
of both the fundamental work and recent advances, 
mting out the way in which the difficulties presented 

y strong electrolytes are oe overcome. To the 
evident relef of his audience, General Hartley said 
that practically no change was n en the method 
of paT elamentary work on the theory. On the 
motion of Sir Richard Gregory, seconded by Mr. 
H. A. Wootton, a hearty vote of thanks was accorded 
the president for his address, but much to the dis- 
appomtment of the Association Prof. H. E. Armstrong, 
who was present, could not be prevailed upon to speak. 

Onesucceeding days, lectures on various scientific 
subjects were given by members of the University of 

ord arti others, two of the most attractive 
that of Prof. E. B. Poulton upon “ Protective Mimicry 
in Insecta” and that of Prof. H..H. Turner upon 
“Eclipses ” with special reference to the forthco 

eotal solar visible m Enfland. Prof. Poulton’s 
lecture, to ju from the applause it evoked, met 
wife warm appreciation. It was admirably concerved 
and deliv and was ill ted with a large number 
of exquisite lantern slides. ‘We believe it ahould 
have been of the test value to science teachers, 
in that it showed ae natural history may be made 

` to afford a sound traiping in scientific method in an 
extremely attractive way. 

The Association was fortunate in securing Prof. 
Turner’s lect on the total eclipse, not merely on 
account of “the intrinsic value and jinter®st of the 
lectuge, but also because Prof. Turner demonstrated 
an an inimitable way héw difficult astronomical con- 
ceptions could be made clear to boys and gris. He 

tured his audience at once with his spheres 
fot the earth and moon, indiarubber balloon for 
Jupiter, and ‘large carriage-umbrella for the sun. 
After a very lucid description of the causes of eclipses 
in general, he related the story of several famous 
examples of the P winding up with a 
graphic account of the Einstein eclipse of 1919. He 
then described the course of the total eclipse of June 
next, and urged upon teachers the importance of 
making arrangements to allow as many of ther 
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water, a carbon dioxide recorder for flue , & 
magnetic bridge permoameter, and a glass electrode 
tentiometer ; Crompton and Co., Ltd., their “S.M.S.” 
yerometer and new wattmeter; W. Edwards and Co., 
rotary vacuum pumps; Adam Hilger, Ltd., the Guild 
trichromatic colorimeter and spectrographic appar- 
atus; H. Hughes and Sons, Ltd., panel ca ce 
Klaxon, Ltd., the ‘ Audrwave’ machine for relievi 
deafness ; Negretfi and Zambra, meteorological ad 
electrical applances; L. Oertling, Ltd., special 
physical balance with 22 ft. agit beam ; Ogilvy and Co., 
dark ground condenser, 1:20 N.A., objectives, and 
colorimeter ; H. Tinsley and Co., electrical and strobo- 
scopic apparatus; and Carl Zeisa (London), Ltd., the 
“ Bitukni ” binocular microscope attachment, micro- 
soope stand G, Nordenson photographic ophthalmo- 
scope, and direct vision monochromator with wave- 
length scale. H. W. H. 


The Science Masters’ Association. 


pupils as possible to see this event, which is likely to 
aie unique to most Engliahmen now alive. Prof. 
er suggested that camps should be formed in 
suitable spots along the course to accommodate 
children for the preceding night, and said that he 
had been m communication with the Board of Educa- 
tion and with the authorities of the Boy Scouts’ 
Association. It is desirable that arrangements should 
be made some time in advance, and science teachers 
would do well to lay the matter before their respective 
headmasters and headmistreases at the earliest 
pee Fortunately, the date of the eclipse 
(June 29) does not clash with matriculation, school 
certificate, or exe certificate examinations, and we 
therefore hope that the school authorities will view 
with leniency any alterations in routine which may 
be necessary. ° 
-Through the efforts of the president and of the 
local secretary, Mr. H. R. Raikes of Exeter College, 
visita were made to the various coll the Bodleian 
Library, the Clarendon Press, the Morris Works at 
Cowley, and other places of interest. The wonderful 
collection of histono scientific instruments at the 
Old Ashmolean proved vary populis and one heard 
on every hand the wish exp that some one would 
do for Cambri what Dr. Gunther has done so 
excellently for ord. The collection is rendered 
additionally valuable by the series of ‘‘ Old Ashmolean 
Reprints”’ now in course of publication, and by 
Dr. Gunther’s small but delightful handbook. 

In the Clarendon, electrical, and other laboratories, 
demonstrations and exhibita had been prepared b 
members of the University. This feature, whioh 
entails a great deal of work on the part of the demon- 
strators and exhibitors, is always warmly appreciated 
by members of the Assocation, who find it of the 
greatest value as a concentrated refresher course and 
as @ source of new ideas with which to infuse their 


school lessons. , 
in previous years, there was an exhibition of 
scientific books and apparatus. On the table reserved 


for books written by members of the Association 
there were no less than forty-nine exhibita, a number 
which says much for the enthusiasm and literary 
energy of our teachers of science. It was pleasing 
to note that these books were by no means all text- 
books ; some dealt with the history of science, some 
with saianoce in its more general aspects, and one at 
least—Dr. I. B. Harts well-known book on the 
mechanical investigations of Leonardo da Vinci—waa 
evidence of sound and exacting original research. 
The large size of the publishers’ exhibit was an un- 
mistakable sign of the importance they attach to this 
annual meeting. In spite of many counter-attractions, 


~w 
+ 
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their stalls were always surrounded by crowds of 
members, and if the keenness of the latter on the 
latest literature of their subjects is any indication of 
their educational ability, science teaching in the 
schools of Great Britain is by no means ın the parlous 
stato described intermittently by one or two pessl- 
mists. The same interest was shown ın the excellent 
exhibit of acientific apparatus staged by the principal 
firms ; it was clear to an observer that many masters 
had waited for the exhibition before grving orders for 
apparatus, and were now busily e m spending 
ther grants to the best advantage. e epidiascope, 
an instrument of incomparable educational value, was 
a principal focus, and though the price is stu] too high 
fora many schools, we imagine that the makers 
must have been very well satisfied with the result of 
their exhibit. 

At the business meeting of the Association. held on 
Thursday morning, the most ımportant step was the 
alteration of the membership rule to include, under 
certain conditions, science masters not at resent 

ible. The chairman, Mr. E. J. Holmyard (difton), 
pointed out that if the Association 18 to retain control 
of science teaching in the boys’ schools of Great 
Britain, it 18 essential that no one doing appropriate 
work should be ineligible; at the same time, the 
moment ia not opportune for any radical change in 
the required qualification for membership. 

The president and chairman of the Association. for 
1927 are Sir Thomas Holland and Mr. C. E. Sladden 
(Eton College) respectively. Before the close of the 
mee the members unanimously and enthusiastic- 
ally ed the chairman to convey a message of 
congratulation and good wishes to Canon J. M. Wilson, 
one of the pioneers of science teaching in d 
and a man whom the whole association holds ın 
affectionate regard. A thetac reference was 
also made to the death of Sir Wilham Tilden, president 
of the Association in 1904. 

At the end of the meetmg the chairman, on behalf 
of the Association, conveyed a very hearty vote of 
thanks to the Vice-Chancellor of the University of 
Oxford for the splendid hospitalhty with which the 
University had received ita members. 





University and Educational Intelligence. 

Sr. AnDREWS.—University College, Dundee, will 
benefit to the extent of £25,000 under the will of the 
lato William Gibson of Elljeslea, Broughty-Ferry, 
Dundee. This sum becomes payable on the geath of 
the teatator’s two sisters, and 18 to be used to build and 
equip A laboratory for study and research in patho 
and bacteriology. ° 





A cours of four free public lectures on “‘ The Total 
Eclipse of the Sun in June in Northern England ” will 
be given by Mr. A. R. Hincks at Gresham College, 
Basmghall Street, E.C.2, on Jan. 18, 19, 20, and 21 at 
6 o'clock. No tickets will be required. 

_ Ow and after Jan. 17 a new series of condifted 
tours will be started for school teachers in the exhi- 
bition galleries of the Imperial Institute. Guide 
lecturers will meet parties of school teachers at 3 P.M. 
daily, except Saturdays, at the east and weet 
entrances, and conduct them through the various 
courts, indicating the utilisation and economic value 
of the various products which are exhibited. It is 
hoped that teachers will bring at a later date organised 
parties of achool children from their schools and give 
them practical lessons in economic graphy and 
Empire development in these — aria. Head 
ers who wish to sefid representatives from their 
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achools should make application in writing to the 

Secretary, Imperial Institute, South Kensington, 

S.W.7, at least three days ın advance. The guide 

lecturers will also be available to condugt parties of 

school childreri at 10 aar. and 11 a.m. daily. except 

Saturdays; each party should be hmited to about 

twenty children, accompanied by a teacher. pli- 

cations for dates for these tours should be e in 

the same way to the Secretary, Imperial Instityte,. 
South Kensington, 8.W.7. 


AocREDITeD colleges and universities in the United 


States are listed in Bulletan 1926, No. 10, of the « 


Bureau of Education. The liste represent, not 
national governmental approval, for the Bureau 
makes no attempt to rate or to standardise the col- 
legiate institutions of the country, but recognition by 
a number of voluntary agencies and by State univer- 
sities and State departments of education. It 18 on 
these lista that all who desire to learn the standing 
of colleges and universities in the United States must 
rely for information. A notable step towards the 
standardisation of the methods employed by these 
accrediting agencies was taken in 18? when the 
Amerncan Council on Education, pursuant, to the 
recommendations of a report approved by a con- 
ference held ın 1921, defined standards for accrediting 
aaah area colleges, and teacher- ing instatu- 
tions. ese standards have been adop ın en- 
tirety or with certain modifications bf the several 
national and regional associations and by a number 
of the State departments of education and Church 
boards of education. Of these assocfhtions, the best 
known outside America 1s the Association of American 
Univermties. This body has signifled ita approval 
of 171 institutions, of which 34 are universities of 
complex organisation, usually with graduate schools 
16 technological institutions, and 121 coll These 
lista are given in the “‘ Universities Year-book of 
the British Empire.” 

Tam New Education Fellowship (11 Tavistock 
Square, London, W.C.1) is organising a fourth world 
conference, to be held at Locarno on August 3-17 
next. The general theme of the conference ıs to be 
“The True Meaning of Freedom in Education.” 
Among the ers and group leaders areeto be 
Profs. Bovet of the University of Geneva, Decroly 
of Brussels, Lombardo-Radice of Rome» (editor of 
L Educasione Nastonale), and Carson Ryan of Swarth- 
more, the editors of Das werdende Zettalier, Dr. 
ait Raa sof Vienna, author of ‘“ Individual 

ychology,”’ ; lphe Ferriere, editor of Poug 
rite Nouvelle and founder of the International 
Bureau of New Schools, and several ple ac y 

in the tesc of children. a o8- 
ment explains that ough much of the conference 
proceedings will be devoted to problems of the teacher 
in relation to the child, yet time will be given to the 
discussion of the personal problems of the teacher,” 
who, it is pointed out, needs fo study the art of true 
om; this comes not from unrestraint but from 
right inner control. The Fellowship aims at dis- 
covering he principles ef this art both for the child 
and for the teacher. Time is to be given go in- 
vestigating the problems of the secondary school and 
to discussing how far progressive methods can he 
applied to them without prejudicing examination 
results. -The o isers, mindful of the t nfed 
of what a oontributor to the Times tonal 
Supplement of Deo. 4 calls “a triple alliance ” of 
parenta, teachers, and employers, have provided for 
attention being Even not only to the child at the 
school and in home but also to post-school 
problems. 


i series I 
e and 209 


observations of relative stellar brightness, of Halley’s 
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Calendar of Discovery and Invention. 


January 16, 1834.—After a vo of two months 
from Portamouth, Sir John H el, on Jan. 16, 
1884, reached Cape Town. Re-erecting his famous 
20-feet telescope at Feldhausen, near the base of 
Table Mountain, during the next four years he 
carried out his great survey of the southern hemi- 
more than 4000 nebule and star 
double stars. He also made man 


* comet, of the satellites of Jupiter, and of sunspots. 


January 17, 1783.—Of capital importance in the 
industrial development of Great Britain were the two 
Inventions of Cart—the rolling mill and the 
puddling furnace. The former was tented on 

an. 17, 1788, the latter on Feb. 18, 17 Dudley, 
the Darbys, Huntaman, and others, had improved 
the methods of making cast iron and steel, but the 
main British supply of wrought iron came from 
Sweden and Russia. Cort’s improvements were the 
resulta of years of work at his foun at Farebam, 
but no sooner had he b t out his mvention than 
misfortune befell him and he was completely ruined. 
oe a however, benefited immensely by his 
wW and by 1860, just before the Bessemer proceeb 
was taken up, there were 8000 puddling furnaces 
in uge. ° 

January 17, 1867.—-On Dec. 4, 1866, Werner 
Siemens had written to’ i Siemens: ‘“‘I have 
had a new idea, which jn all probability will succeed 
and may give important reulta.” t that idea 
was, was disclosed m a read to the Berlin 
Academy of Sciences on Jan. 17, 1867. Werner 
Siemens then described the first dynamo. In sending 
the déscription to his brother for the Royal Society, 
Werner remarked: ‘ It is successful beyond 
tion even in small dimensions. It will be a most 
important thmg.’’ Wheatstone’s invention of the 
dynamo was contem , but Werner Siemens was 
the first to publish parti of such a machine. 

January 18, 1799.—-Paper-making is one of the 
oldest industrie, but the first to mvent an endless 

pari g orano wee 1ouls Ijobat, en em loyee 
of Fraħçoie idot, of Eæsone, France. A part was 
granted to Robert on Jan. 18, 1799, and in the followi 
ears the*French Government awarded him 8 
œ. The first machine, however, was made by 
Hall, of Dartford, and in 1804 the patent 


was - 
ho spent £60,006 on 


chased by H Fourdrinier, 
¢mproving it. d at the present time there 
are about 260 paper- with a total annual output 


of di million tous of paper. 

January 20, 1881.—The eevelution of the go 
system is regarded as one of the most interesting 
questions o by modern astronomy, and to this 

ion G. H. Darwin devoted many years of his 
life. One of his most«mportant 
the Royal Society on Jan. 20, 1881. 
that in : oe of re eena of tidal friction, the 
evolution o earth and moon had been, probab 

i a ia thes ea r Gad cenekae aiken ee 

@of the tides our day and the time of revolution 
of the moon in its orbit are both lengthening. 
K January 21, 1795.— mg the French Revolution 
the Committee of Public W took up the matter 
of education. . In 
“there should be min Paris a normal 
school where instruction m the art of teaching science 
should be given to persons already possessing scientific 
knowl .’ Through this came the foundation of 
the .École Normale, which began its work on Jan. 21, 
1795. E. Q. 8. 
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He showed 


September 1794 it was decided- 
tablished ; 


Societies and Academies. 


‘LONDON. 


Linnean Society, Dec. 2.—J. Ramsbottom: The 
Society of Amateur Botanists. Mordecai Cubitt 
Cooke (1825-1914) was appointed-head master of the 
new T’rmity School, Lambeth, at the age of twenty- 
three years. Here he conducted evening botanical 
classes under the old Science and Art Department. 
In the later ‘fifties he occasionally took his pupils for 
country rambles. Afterwards ik were jomed by 
outaiders, and in` 18680 constituted themselves into the 
Society of Amateur Botanists. This was planned for 
excursions, interchange of imens, communication 
of papers, and the establishment of a library, her- 
barium, and museum. Cooke was the first and anly 

ident. Excursions were held on alternate 
turdays and meetings on alternate Wednesdays. 
The meetings were held first at the litan Club, 
Road, and then over the shop in Piccadilly 

of Robert Hardwicke, the publisher of natural histo 
works. A letter m the volume of Hardswicke’s 
Sotence tail (1865) from W. Gibson, suggesting an 
association of amateur microscopists “something on 
the plan of the Society of Amateur Botanista,” led to 
the foqmiatibn of the Quekett Microscopical Club. The 
new club enrolled 155 members in its first year. 
Excursions were carried out as with the Society of 
Amateur Botanists, many of whose members jomed 
the new olub. The Society ished and may be 
said to have been killed by o Quekett.—C. E. 
Salmon: Some interesting British planta. M. i 
brovifolia Salm. is a new ie o a anha 
the Fell district, and mg short, broad, blunt 
leaves ; it produces numerous rooting stolons above 
und ; ita corolla is pale blue, almost as ag 
of M. repens, the calyx is deeply divided, rather 
more than half-way, and 466 segmefita are oblong, 
rounded or blunt at the apex ; ita style is very short. 

Other planta were also described. 


Dec. 16.—E. Ashby: Notes on the flora of the 
Grampian Mountains of Victoria, Australia. The 
range is situated in Western Victoria, and oovers 
an area of about 60 miles by 30 miles; the rocks 
are sandstone, with quartaite and intrusive rock in a 
few places. It forms an ecological islet rising abruptly 
from hundreds of miles of undulating plains, and is 
a meeting-place of the east and as ite 
flora. Fifteen species *are endemic, including four 
species Of the mous genus Pultensa, and a 
terrestrial orchid, Caladema iridescens, which flourishes 
high up in the barren stony mountain soil.—W: T. 
Caiman: The giant o. The pan teredo, 
Kuphus arenarius (Linn.), first desaribed by Rumphius 
two hundred ago, has hitherto been known 
chiefly by its massive shelly tube, which may be so 
much as four feet in length and three inches in 
diameter at the wider end. A complete specimen was 
collected by Capt. B of the Mission steamer 
Souffiern Cross, in the Solomon Islands. It comprises 
some thirteen inches of the ior end of the ; 
with the siphons and Instead of boring in 
wood Hke the other Teredinidw, Kuphus lives em- 
bedded in the mud of mangrove-swampa, with the 
eee projecting from the surface. Possibly it is the 


condition of a timber-bormg species 
(perhaps Teredo mannii) which is set free by the 
ecay of the wood.—J. R. Nornian: Ambicoloration 
and associated variations in flat-fiahes. Ambi- 
coloration in flat-filahesa is of particular interest on 
account- of the other variations towards symmetry 
which Ke anne complet (or almost complete) 
Pigmentation of the blind mde. The on of 
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the scales on the blind side to resemble those of the 
ocular side in the dab, and the development of bony 
tubercles on the blind side of the body in the turbot 
are characteristic variations of thisnature. Another 
correlated variation is the delayed or arrested 
migration -of the , which leads to the formation of 
æ characteristic fleshy hook on the head. In the 
southern flounder of Australia, in which only a single 
pelvic fm is normally developed, two symmetrical 
pelvics of equal size are present in completely ambi- 
colorate examples. The tendency is for ambicoloration 
in flat-fishes to affect the head last of all. 


Geological Society, Deo. 15.—J. H. Davies and A. E. 
Trueman: A revision of the non-marme lamelli- 
branchs of the Coal Measures, and a discussion of 
their xonal sequence. The Coal Measure lamelli- 
branchs of the genera Oarbonicola, Anthracomya, and 
Naiadites are discussed. A description of the 
sequence in South Wales is given and six zone are 
sp tegen The succession in the north of France is 
al comparable with that m South Wales. The 
relative abundance of the various genera is different, 

ly indicating somewhat different conditions of 
eposition. ‘The sequence in North Staffordshire is 
also discussed. It is concluded that the lamellibranchs 
afford a reliable basis for the correlation of the Ooal 
Measures, and especially of that part of the Coal 
Measures which contains the more important seams.— 
L. Merson Davies: The Ranikot beds of Thal (North- 
West Frontier Provinces of India). Ranikot beds 
have never before been known to exist in India 
outaide a very limited area in Sind; the new ex- 
posures are at Thal, on the frontier, more 
than 500 miles north of any hitherto known of the 
kind. Many new species, mostly corals, are found in 
the Thal beds. A particular examination has been 
made of the foraminifera of the Thal beds. The age 
of the Raniko® series is pre-Ypreaian. The Upper 
Ranikot may be correlated with the Middle Landenian 
of Europe, and the Lower Ranikot with the Lowest 
Leandenian and Montian. 


DUBLIN. 


Royal Dublin Society, November 28.—H. H. Dixon 
and T. A. Bennet-Clark: The electrical stimulation of 
of an electrical current 


lating current used was a @ine-wave single-p 
alternating current of 50 cyolea, of which theervoltage 
was controlled by a potentio , and the duration 
of the stimulus by a pendulum device. Pieces of ivy 
(Hedera helis) leaf, cut 1 cm. square, were used and 
were found to maintain a nearly constant resistance 
in the apparatus for so long as three days. A 
moderate stimulus (aay 120 volta for 0-1 sec.) `s 
mmmediately followed by a very rapid fall in resistance, 
which becomes leas and leas rapid, and, after a few 
minutes, the resistance rises a little and falls in. 
Finally, it starts to rise slowly, or if Bln 
an hour to the value it origi had before stimula- 
tion. Both & Ive and negative deviation of 
resistance is initiated by the stimulus: their relative 
magnitudes depend on the’magnitude of the stimulus. 
The smallest possible current causes a response if a 
certain minimal potential across the membrane is 
exceeded, and as the stimul are increased, at first the 
itive reactions Increase the more idly and pre- 
ominate over the negative; with larger stimuli 
the negative reactions predominate to an i ingly 

extent over the positive reactions, which 
e unnoticeable after very large stimuli. The 
positive reactions predominate withm a small 
range of intensities of stimulus, and also only when 
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content of the stimulus is leas than 0-01 
a under the conditions of these experiments. 
ith stimuli all of the same energy content, the higher 
the intensity at which this energy is supplied the more 
effective itis. The relation between the intensity and 
the response is S-shaped. In ence of this it is 
suggested that a given quantity of energy produces 
in any ocell a definite alteration of resistance w 
the voltage at which it is supplied. It is supposed 
that the ability of a current to stimulate a cell is 
determined by the potential difference across the 
membranes of one cell. A series of stimuli to a single 
leaf square gives the same response as a single one 
of the combined duration of the series, provided that 
the intervals are not too lo We could not detect 
any conduction of the stimulus from the stimulated 
zone to any other region of the leaf. Advance of the 
Beeson and. ales rise of temperature greatly increased 
the sensitivity of the tissues ; the positive and = 
reactions were not affected to the same extent.—H. P 
Lewis: Caninia cylindrica Scouler and other moar 
Caninias from the carboniferous limestome of Irelan 


and large ions m the atm 
It is shown that, when itive and nega 
ions are present in numbers, the*ratio of 

concentration of the small ions of the two sigas 
is connected with the ratio of their mobilities by 
the equation n,/n_=(k_/k.)™, where’ m is not far 
from unity and pomibly =}. For n,/n_ in atmo- 
spheric air the value 1-24 is found. In room air 
n,/mn_=1-:11 and k/k =1:16. The value of the 
recombination constants of small ions, positive and 
negative, with ions and nuclei are determined. 
It is found that both small and arge A oa 
ions may be Mesolved into a number of distinct groups 


EDINBURGH. 

Royal Society of Edinburgh, December 6.—H. 
Graham Cannon and Miss 8. M. Manton: On the 
feeding mechanism of a mysid crustacean (Hememysts 
Lamorna). This organism feeds on large food masses 
and on minute suspended particles filtered frofn the 
‘surrounding water. The food stream is prpduced by 
the rotary swimming movements of the exopodite of 
the trunk limbs, aided by a paddle-like action of the 
maxillary exite. The suspended particles are filtered 
off by the proximal englite of the maxilla and pushed. 
into the mout® by the combined action of maxillules,® 
maxills, and the proximal endite of the first trunk 
limb. food masses are held by the mandibular 
palps and bitten mto,byeboth the incisor processes 
of the mandibles and by the distal endites of the 
maxillules. Storch’s view that the primitive feeding 
mechanism of the Crustacea is a filter-feedmg process . 
is oriticised, and an alternative hypothesis that it 


resulted from the paddling activities of prmmitave 
biramous is put forward.—J. H. Awbery 
and Exer Griffiths: Further experiments with the 


Ewing ball-and-tube flowmeter. This instrument 
measures the rate of flow gf liquid or gas b? the 
height to which a sphere is carried up a conical glass 
tube. The resulta of ing the liquid, the size of’ 


together by makmg f th f similitude. 
er by use of the ee o 
ere is apparently no simple meth 

e instrument for one liquid from the results obtai 
with another.—E. A. Baker: The law of cgay rea 
of the photographic plate at low densities. (Secon 
Paper.) iv.—Reesultas for isochromatico and blue- 
sensitive plates and filtered light. Further low 
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density results are gi and lained on the 
assumption that the ieee ton of the latent i 
takes pl in two stages, the first being roverible: 
with the assumptions that the number of 
absorbers in a grain is amall, and that they are of 
at least two kinds.—Frederick Walker: The igneous 

logy of Ardsheal Hill. The summit of Ardsheal 
Fill 18 an E complex formed of a number of 
rock types of varied composition. The four principal 
types are kentallenite, appinite, granophyre, and 
hornblende-porphyrite. In common with other neigh- 
bouring mtrusiona, this complex is probably of Tower 
Devonian age. 

PAR 


Academy of Sciences, Nov. 29.—Emile Borel: A 
theorem on the linear forms with a etrical skew 
determinant.—H. Andoyer : The method of Delaunay. 
—Georges Perrier: Tho Po of Meknes (triangu- 
lation and Iqvelling)—P. Villard: The utilisation 
of the energy of naturally occurring warm water. 
Remarks on the subject of the note by G. Claude 
and P. Botcherot. The energy of hot springs 
could be more easily utilised in the manner sug- 

by G. Claude and P. Boucherot than that 
erived from tropical seas.—F. Widal and M. Laudat : 
Study of the modifications brought about m the 
nitrogen formula of blood serum by renal im e 
ability. Staidy of the distribution of the nitrogen 
compounds in a case of Bright’s disease.—Geo 
Claude: The utilisation of the thermal en of the 
sea. In Jan 1923 Tito Romagnoli published a 
Paper on the isation of the thermal energy of the 
eop Italian lakes which to some extent anticipates 
the recent communication by the author on the game 
subject. Campbell in 1918 also made similar sug- 
eet uvageau: Remarks on a note by 
emin and Legendre on the exstence of free iodine 
in F a Doublem. Reply t8 oriticiam.— 
Krawtchouk: The distribution of prime numbers. 
—Enee Bortolotti: The angle of two conjugated 
directions.—René Garnier: Plateau’s a a 
V. Smirnoff: The series of polynomials.—André 
Roussel : The extremum of certam doable mtegrals.— 
Poátiaguine: The theory of growth [of functions]. 
—H.°Galbrun: Sound waves and zones of silence in 
the atmogphere.—Paul Stroobant: The movement 
of the whole of the helium stara.—L. d’Azambuja. 
The structure of the solar chromosphere.—Jarry- 
Desloges: Contribution to the study of the planet 
Mars. During 1926, Mars undgrwent important super- 


° floial modifications, greater than®any #beerved d 
Details 


the preceding twenty years. of the observ 

changes are given.—Robert Lévi: The atom in the 
theory of universal andedisgpontinuoys action.—O. 
Ledoux: Method and apparatus for rapidly calou- 
lating the pomt m radi iometry.—Mlle. Paule 


« Collet: Paramagnetism independent of temperature. 


Solid potassium , after purification by 
numerous rearystallisations, has «4 etiam 
coi Seog of the temperature, and is the same 
as the salt 1@ solution within the limita of experi- 


mental error. This salt forms a third example not in ' 


agr&ment with the lay of Cume.—A. Danjon: The 
interferential study of scintillation and the conditions 


“of stability of telescopic images. The diameters of 


mellar images take, under the effect of atmospheric 
ja prepa aah which are ae ol toca of the aperture 

the objective when the exceeds l1 metre. 
Lord Rasloigh's rule applies to the deformation. of 
Images produced by somtilation.—C. Mihul: The 
structure of the third order of yee of oxygen.— 
D. K. Yovanovitch and Mile. Dorabialska : The 
calorific effect of the £ and y-rays of radiothorrum.— 
Mme. E. Tiegler-Soru: The ultraviolet spectrum of 
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potasium nitrate and its variations as a function of 
the pH.—E. Raguin: The tectonic situation of the 
marbles of flaky structure near the Col de la Leysse 


eh er oes Milon: The presence of glaucon in 
the Vindobonian shell marls of Brittany.—L. Joleaud : 
The tectonic of the Carib regions of South-American 


Columbia.—N. Menchikoff: Geological observations 
made in the course of the e ition of Prince Kemal- 
el-Dine Husein in the Lybian desert (1925—1926).— 
L. Blaringhem: The segregation in mosaic of the 
fertile hybrids of wheat and barley.—Julea Amar: 
Oxygen-carbon dioxide antagonism. The antagon- 
ism of the two principal gases of the blood, oxygen 
and carbon dioxide, normally conditions the respir- 
atory working. By im ing the proportion of 
either gas a mechaniam of defence can set up 
against intoxication by breathleaaness, over-fatigue, 
stuffy atmosphere, and it is a method of treatment of 
respiratory syncope.—J.G. Sruman: The influence of 
the testicle on metaboliam in the Gallmaceae.—Mme. 
L. Randoin and Mile. A. Michaux: Comparative 
variations in the content of the suprarenal capsules in 
water, fatty acids, and cholesterol in the normal 
guinee- pig and in the guinea-pig submitted to a diet 
minus the antiscorbutic vitamin. The most marked 
change in the suprarenal capsules of guinea-pigs with 
experimental scurvy is the continuous fall in the 
popora of cholesterol A The proportion of 
atty acids falls at first, but afterwards regains the 
normal. The water remains constant.—J. Benoit: 
The histophysiological study of the testucular nodules 
of regeneration in the domestic cock.—Gilbert 
Ranson: The resistance of young hoea angulata 
to heat and their exceptional mo ty in 1926.— 
Emile André and Henri banal : The oil of Mesoplodon 
bidens. This oil resembles cachalot oil and oil of 
Hyperoodon rostratus. These three ous form a 


chemically homogenous , theecomposition of 
which constitutes a marked. physiological charactor 
of survivors of a fauna now extmct.—Geo 
Truffaut and N. Bezssonoff: The conditions which 
allow of co-operation between nitrogen-fixing bacteria 
and maize. 

Rowa. - 

Royal National Academy of the Lincei, Nov. 7.— 
G. Armellini: The difference between the visual 
magnitude and the bolometric magnitude of stars in 
relation to the absolute temperature.—L. Herrera : 
Appearances of struggle and of parasitism with 
somulagjions of infosoria. The name “ ocolpoids”’ is 

for the infusoria-like -p tions made 

from soap solution and a solution of olive oil in petrol. 
These colpoids are spherical, elliptical, or of as, ead 
and often ameboid form. Their ens1lons very m 
100 to 800 microns or even more, and many of them 
are visible to the naked eye. Certain of pheno- 
mena accompanying their mutual encounters exhibit 
very close resemblance to those observed with the 
i and parasitism of Hvi infusoria.— 
Algssandro Terracini: Characterisation of Bianchi’s 
systems of œw” surfaces.—E. Raimondi: Approximate 
calculation of the dynamic effect of a éurrent flowing 
between a lamina and an indefinite plane wall.— 
Arnaldo Masotti: Uniform translation of a circular 
cylmder in ae channel with plane parallel edges.— 
Ù. Barbieri: Astronomical determination of latitude 
computed at Mondovi in 1925.—Bianca Nannei: 
es of elastic h is in bismuth wires. The 
cycles followed by the elastic Foin of steel and 
iron wires are due principally to a hereditary elastic 
effect which is a apaid, whereas with 
bismuth wreg ey t a phenomenon of 
permanent deformation, distinctly heredi in 
character.—Umberto Crudeli: Electromagnetic flelda 
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having the electric (magnetic) field zero at the 
circumference and magnetic (electric) field 


` tial at the œrcumference.—. Philibert : 
Further observations on the p iea dt lication of 
the optic axis of calcite by Federow’s plate. This 


ie arena is only ap t and is caused by the 

y of the spherical ts of the Hederow's 
pints, este behave like a doubl refracting biaxial 
substance. Far from being "ble the this double 
ie Sha ee ee ee ene 
of 14° in one case investigated.—G. Carobbi: New 
researches on noteworthy Vesuvian sublimates. 
Microscopic and crystall phic exammation of 
material fromthe infer salle Gf a, oniro arid 
in a laval canal of the cupola formed on Vesuvius in 
April-May 1924 reveals the presence of boric acid in 
the form of sassoline and of potassium fiuoborate as 
avogadrite.—Guido iano New process of de- 
hydrogenation of menthol. When ium is heated 
with menthol to about 800°, hydrogen is liberated m 
abundance and the mass becomes spongy, the sodium 
mentholate first formed | hydrogen (2 atoms) to 
form a sodio-menthone,-whi loses hydrogen 
(4 atoms) to yield sodium thym a fre Scagliarini 
and G. Tartarini: Additive ouinpeund of halides of 
bivalent metals with organic bases (ii). With cobalt 
and nickel chlorides and cobalt bromide, urotropme 
forms additive compounds of the form, CoCl,, 


C,H,,N,— Ettore Remotti: Photo-reactive behaviour 
nan oar and fed with thyroid. When tadpoles 
e fry of Salmo lacustris and S. wideus are 


robot. to treatment with thyroid, their sera 
important modifications in the colloidal 
Saik bria, these modifications being attributable 
partly to increased di ion.— Silvio Ranzi: In- 
Se on the placodes of Cyclostomi, Ganoidet 
eleostei with respect particularly to the fate of 
the first epibramchial placode.—Constantino Gorini: 
Behaviour of Bacterium typhi in milk. Contrary to 
ae eae held up to the ae the typhus bacillus 
le of coagulatmg milk. The mechanism of 
ies is novel and and consists of an 
pore hat solubiliaing p , followed by an acidi- 
fying and coagulating phase. The former phase is 
ed by a transitory acidification, the conclusion 
wo being that the organism is able to attack 
lactose, but prefers the casein, which is first proteo- 
lysed with production of bases. In the favourable 
medium thus created, the lactose is decomposed with 
development of acidity. The passage from the first 
to the second phase would be by & 
process of reversion of the casein from the dissolved 
to the colloidal state. a 
SYDNHY. 

Linnean Society of New South Wales, Oot. 27.— 
J. R. Malloch: Notes on Australan Diptera (ix).— 
ras ee ee 

Spa dæ, Agromyzids, Ortalidæ, 

a ian. omyxdæ, Neottiophilid® and 
Muscidw, the new genera belonging to Ortalide and 
Muscids.—Lucy M. Wood: On some land planarians 
from ‘Barrington Tops, N.S.W., with descriptions of 
new peace The collection described rises Bix 
the three genera ie vase 

us, four of the species 


be oe = new. —E. W. Ferguson: Revision 
of aed sea (Diptera). Part i. S8ub- 
family Mileming. ive genera (1 new) and 21 species 


a new) are decribed. Four species of Graptomyza 
subfamıly Voluocellmss) are also described, three of 
them bemg new. 
VENNA. 
Academy of Science. November 18.— L. Moser 
and A. Brukl: Determination and separation of 
the rare metals from other*metals (viii.). Determina- 
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tion of thallium as thallium chromate and its 
separation from other elements. Sulphosalicylic 
a eer eee ee ee 
cyanide and sodium thi pa separate others.— 
A. Winkler: Geological ar es in the cage mena 
of south-west 8 nglomerates an lte 
deposita.—R. Seka and O. Se Amino-dertvatives 
of dinaphthanthracene - diquinone. — O. Kuhn: A 
new hydrozoon from the Jura of Stramberg.— 
Waldmann: The geoldgical structure of the Moldau- 
Danubian primitive rocks on the map sheet Gmünd.— 
H. Kupper: The facies relations of the newer 
SEn in Carinthia. Limestones and the Carboni- 
erous.—K. Jahoda : Luminescence and coloration of 
alkali chlorides when treated with Beoquerel rays. A 
red fluorescence was due to the presence of manganese. 





‘Official Publications Received. 


ote upon xta its Btracture ın the Human 
a Named teed ras Robert Grant and Bon; 


Willams a of the mai Bity- 
seventh, 1926, the Laverpool Geolagesl Sooety., Pp xvi+ 
107-234++8 plates. err. 

Bulletin of the Amerioan ee te a: Vol, 56, Art. 
4: Oontaibution to the Knowledges of the Foeml H ea of tho 
Fayim, Egypt, with of several New Species. By H. 

oto. 78-850. ow York City. 

Procesdings of the United States Na Museum. Vol. 60, Art 21: 


sotropies|] Pup of the Family Nabide 
with Dessrption of 2 New ppan DT Hal M. Harms. (Kq 9847.5 
se aam (Washington, D.Q. off . 
American Museum of Natural uda Leaflet Series, No. 





. Tho Art of the Lapidary- By Herbert * Whitlook Pp. 299. (Now 
Tak City.) 
OATALOQUES 
Catalogue of B D.H. Fme Chemioal Products, including Organie and 


Anatytacal i, etl Indjeators, Btanderd Stans. 


De oa Ceeadon the Praak Ltd.) 
Diary of Societies. 


SATURDAY, T 15 hg 


or Brita Fouxp ara (Lancashire , Junior Beetion) 
ree a at 7.—W. Jolley : My Impres- 


s uolp ay. Janoany 17. 
Oaupemce PHilosormicaL Socrery (at Bohool of Agmeulture, Oam- 
. Wood: Animal 


Vioromia Iwetrrora (at Oen tral Westminster), ab 480. —G- R. 
Michell. The Comparative of Anorant Nations 1n its Beag 
on Holy Sermpture. 

ROTAL GEOGRAPHICAL E z “riel apap Kenaington Gore), at 
5.—G. B. Latrd-Olowes : Karly 

LestrroTiow or ELECTRICAL Wrcnrexes necns (North-Hestern Crelo) (at Arm- 

E (rare Vases Tyno) at 7.—Prof. W. X. ton: 

? (Farada 


burriruTion oy HLECTRIOAL Ha ciremEs fu b-Oen tre) (at Olore- 
Technical Institute, Middlesbrough), at 7.—L CO. Grant: Wired 


Uromostia Exoornmrns (Soottush Centre) (et Royal 
Technical College, Glasgow), at 7.90.—A. N. May: Blaine Lighting 
for Publio Service Vehiel 


relassa, 
Ixsrrrorios OF A 


See aD ere Te E E Re E ee GIA 


Btudentahips. 


RorvaL Boonmrr or Arts, at 8.—Dr. L O Maun: Recent Progress in® 
tor Lectures) (1 
Bo a r Gt Asioi Hous), at 0.—Dr. J. AL T. Finnef: 


The Infinenes or Joke Hunter on Amerioan Burgery- 
Rora Boorerr or Menionm (oul E “Grenmng), at 9.80.—Prof. A. W. 
Sheen: Medicine in Ancient G 
OKEWICAL INDUSTRY OLUB. 
TUESDAY, January 18. j 
Booty or GLass TronNoLooY (at Manchester Ooll of Technology), 
W. a tose? The Effect of Oullet on the Molning 


lass.—Prof. J. F. Ponomarefl: T. in tion of the Glassy state 
oye tolet Dimbleby zud Prof. 


of Bome Soda-Lime i! ome C lanwes 
anid F. Winks: The Taamal Expancious of 


108 


k 
» 


: NATURE 


[JANUARY 15, 1927 





ROTAL Leerrrorion OF Great Barra, ef 5 18.—Prof. R. Why tlaw Gray: 


Sanaa et 5.15 —A. W. 


Flux: Ind of Industral Productive Acturity. 
DIBRALOGICAL Sodtery, at 5.80.—-Dr. A Brammall and Dr H F. 
Harwood: The Temperature. of Fomnation for Tourmaline, 


a, Fourstones, Northoumbe land, of Btinhtite at the Talend 
of taa Shotlands ; and Berpierrte at Ross Island Mine, Killarney, 


° phrase brik Boorer oF or eine at 5 i o ocean Meeting 
sarin ag mele de Sub-Centre) (ats 
Qhamney: Telephonic 


Roya, PHotoagRarato Socmry or Great Beram ouster 
ao Lea HB. ae Eua. The Land of the 

VLL Ommo Hrona Boorsrry (at T Btreet, Hull), at 

pir w.a. “Hendarian: The Lodge-Oottrell E cal Preoipite- 


ton 
WEDNESDAY, Jaxcanr 19. 


Soomry or Grass Tromwo.ocy (at Grand Hotel, Manchester), at 2.30. — 
Prof. W. H. 8 Turner: The Present Position of the Glass Ind In 
Developments in the G 


Rora Booty or MxDIcOm (History of Medicine Section), at &—Dr. A. 
Ourrs : The Medical of the Firat Three Wives of Henry VIL 
i thor Offspring.—W. B Dawson: Oontributuons to the, History of 

tummuification. 


G@roLogicaL Sodiery or Lowpom, ab 6.80,—L. J. Chubb : The Geo of 
the Anstral or Tubuai Islands (Southern Pacific) —W. Campbell th 
and L J. Chubb: The Petrology of the Austral or lubum Islands 
(Boutharn Pacific), 

Ixsrrrorion or Ormi Eram sura, at 6.80.—H. BR J. Burstell: The 
Testing of Heat 

ON OF AUTOMOBILE Erarwruas (Informal Epia (as Jumor 
Instatathon of Engineers), a RL Milne 


IwstTiromioxn of ELacTa Hamrens tre) (ab 
Anaa ents University), at 7.—A. R agi sg Blestnoal Equipment 
of the leonat “para abet Railways of 


Disrrrvorion oF BworrioaL 


Brateanss (hotel 8 Bub-Oentre) (at Royal 
Victoria, Hotel, Hheffeld), as 7. a erbury end pita erate 
Discotamon on The 


riara EE Bose: ak MORI Hak meatal at 7.80. 
—Dr. J. Cotton : Aquatic Inseets, i 


at & — Dr. J. À 
dus to Multrpolar Mitosis (Prenden tial 


at 8&—for John Cadman : ®erelopments of the 
m - 
t Univeralty College), at 8.—Mus Canman!: Folk- 


MLECTROrLaTERS aD Darosrrors' TaonmioaL Socumty (ab Northampton 
rie Aaea Instatute), at 6.15 —H. Sutton: Mleotrodeposited Coatings 
vention of Oorrosson 
RoraL Soousry or Mepicom Ben at 8.80.—Dr. J. M. T. 
- Finney: Some Oonsderetaons owning the Pathology and Treat- 
m of Gastmo and Duodenal Ulosrs. 
or Oomxusray (London Section). 


THURSDAY, Jawouany 20. 


Rora Soormry, af 4. 80,—A, and 8. F. Gates: On Detonation of 
Gaseous Mixtures of Acotylene and of Pentane.—J. Topping and Prof. 
alg atten On the Form and of Orystalline tum Nitrate. 

med Otel Say A AN Hnergy of a Plane Network of 
and H. Fes ig ee me Eneigy of the 
pap Bicone To be ieee on sls coy: ; An Analysis of 
the Hlectro-maguetie Field into Moving Hlamanta . —D. Buchanan : 
odis Orbits of the Sesond near the B t-Lane 
briam Ponts tn the Problem of Bodies,— H. O. O. Baly, 

E W. : Jhe Measurement of A oeorpare 

Bıdmg. Absorption Spectra of 

Nitrates ın the Region 800 wp. —J. B Foster : Observed Stark Patterns 


unds as Adhemvea,—Prof W. L. Bragg. 

—H. H. Potter: On the Pro- 
portaonality of Mass and Weight—D. IL Y. Somerville: The Relations 
connectang the Angle-foms and Velume of a Polytops ef 2 Dimenmons, 
—P, À Dirac. The Phymoal In n of the Quantom 
Dy@amics.— Prof. H. M. : The Intenmty of the Radiation 
from a Source of Mlectris Wives, when the Electrio Constants of the 
Medium in the Neaghbourhood of the Source are Different from the 
Hlectme Constants at a Distanes from 1%, 


at 5.90. 
ALIOTRIOAL khegoeemns, at 6.—G. Dunsbeath : 38,000-Valt 
Cables with Metal-sheathed Cores, with special reference to the B.L 


Type. 
LESTITUTION QF AUTOMOBILE Ewgoreens (Graduates mee T 
pi House, ider Potro at came N. H. Tait: Mixture bution 


sci nee ca 
louwsTITcTs oF Saya Eass of Bootland Ensim 
atly with y of Chemi , Hdinburgh and Mast o 
BS racy (at 86 York Place, att H) at 7.80.—Dr. O, H. 

Lander: Importance of Fuel Research m the Coal Problem. 


No. 2985, YoL. 119] f 


Ieerrrutiow or Orvit Mxainamrs (Yorkshire Associaton) (at Hotel 
Meta opole, Leeds), at 7.90,—J. haw: The Oonstrnehion of 
Sewers tn 


Emeléus and Rs H. Pareell: On the OLEM of tue Bpoctram of the 

P of the of the 
Glow of Phosphorus. 

RoraL Socurrr or Trortoan Mapica amp Hrama (as 11 Chandos 
Street, Oavendiah Square), at 8:15.—Prof. J. W. W. btephens: The 
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Bell: Team Work in Research, with Special Haterence to the Mature 
and Treatment of Oanoer. 
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chester).—G. Arrowamith: Steam Turbines, .- 
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4—Dr. L. J. Llewellyn and others: Discussion on Climactenc Arthrrias, 

RoraL Sooumry or AxTts (Indan Meeting), et 4 30.—H. A. F. landeey: 
Reoent ts ın Indian Trade. 

Boamrr or OmmicaL INDUSTRY Sectron) (at Liırerpool Uni 
vermty), at 6.—Prof W. O. M : Bome Phymoo-Ohenueal and 
B Sal Aipocti of Malignans Growitie 

Juxior Tmsrrrorrom oF Hwotrmmrs, at 6 — Brbilmtion of Beusntafio 
Instruments and Apparatus 

at 6.—Prof. A. L. Mellanby and 


Lasrirvrion oF MecmamiqaL 
Piof. W. Kerr: Use and Esonomy of Pressures m Steam Fant. 
Ixsrirorox oF HLEcTRroaL Tbranrarrs 
615.—H. B. Watton Antomatio Voltage 
Soousty or CHE IaAL brousrrxy (Glasgow Section, jointly with Institute 
of eae ae W Elmbank Crescent, ae. T) ay 7.— J. Y. 
Selmer o Volatahty and Carbonuatsan of for Oylmder 
u 


‘Royat Protrogrmarmio Soorsry oF Gamat Britaoe (Pictonal Group), 


at 7.—The Pictorial of the Lantan Bhde, 


GroLoawTs AsscotTiow (at Univermty Saage ab 7.80.—Dr. W. Pe 
Shannon: Petrography and Oorrelation of Roaks of 
the uay Promontory . Seotlon Te Pe man ones —H. A, Herrot: 
The of the Lower Valley of the Gada.— W. F. Fleet: The Heavy 
Minerals of the Keele, En ‘Perman’ and Lower Triassio Rooks of 
the and the Oorreletaon of these Strata. 


E sam or sr Mapiooes (Obstetrical Bectaon) (jon owe Medieo- 
1 Wimpole pen W.), ab &—Dr. 
Travers Hlampbreys Discos 


Ta 


: beroulosa, 
Borat Imerrrvrion or Gumar Berra, at 9.—fir William Bragg: 


: Modan Industral Chemistry., 
BATURDAY, Jawuany T. 
RoraL lestrromomw or Great Barrans, at &.—Prof. H. W. Trstram: 
Engimh Medicvel Wall-Paintmng. 
PHYWIOLOo104L Sootery (ab Natonal Institute for Medical Research). 
- PUBLIC LECTURES. 
SUNDAY, Jawuary 16. 
GuLDHonsa (Beclestan Square), ab 3.80.—G. A. de Zoya : The Soul of 
Buddhu., 


TUESDAY, Jawuany 18, 


BeprospD OoLiras ror Wom, 2b 5.15.—Dr. R. Campbell Thompean : 

Oonosptons of the Cosmos in Ancient Babylonia. 

UNIVERAITY at 5 80.—Dr. S G. enan Wel Aoousthias of 
g Lectures on Jan Baltes ert 

Gueanam OCoLuram, at 6 — A.d. Hicks: The re 

a ee (iiesending Leatires on January 10, 30, 


WEDNESDAY, JANUARY 19. 


(Untreraty Cols eS SI. B 
Jopecn : The Prehistoric Relations of the Slavs with 


Umtvmmstry OoLiram, ab 5.30. . A. Kihlbom: Modern Sweden : the 
Land and the pews Torey Co een ee 
February L)— Major Ü. Davenport. Ongin of the Book. 


THURSDAY, Jawuary 1. 


Ootteaa, at 6.80—Prof. BR. J. B MoDorall ond 
eee Steel and its 


NORTHAMPTON POLYTTECHIIO Iwetttvin, at 7.—R. Genders: 
$: The Carbon BtéSals. ; , 


- SATURDAY, January 7, - 
Hormax Muswom (Foreat Hill), at 8.30.— Mrs. H. W Dunn: ‘Benares, 


the Baored Qty. 
SUNDAY, Jaxon W. 
GuULDaousm (Eccleston Square), at 3 80 —S. N. Mallik : Hinduism. 


CONFERENCE . 7 
Jamuaky 19. 

RorHaMeTeD ExrmnrwuraL Srariow, ab 11.30 a.u.—The Onltore and 
Menuring of Sugar Best —J. M. Van Bommel Van Yloten. Oonunental 
Hh penance with the Growth of Sugar Beet.—T. G. Fowler: What the 
Factory wants and bow the Farmer oan supply 1b—L J. Sg ainsi 
Bflect of Climats on the Cultavation of Sugar Beet —R. N. ling: 
Bxrpenments with Sogar Beetin tho Midland Ooantaes.—O, J. Olarke ; 
Practacal Experience m South-West Mogiand.—H. J. Page and C. 
Wotorn Manuriel Bxperrments with Bugar Beet at Rothamsted and 
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Schools and Universities. 


“On the truth which Science has revealed, and 
ig revealing, we build the new humanism of our 


age.”’—Dr. Barzxns, Bishop of Birmingham. 
ETURNING in 1925 from a world tour, 


Haber, concerned with the economic plight © 


of Germany, her lack of raw materials, the incon- 
siderable increase of agricultural efficieney, delivered 
this message to the German people: “Man kann 
nämlich den Reichtum nicht nur aus dem Boden 
holen, sondern auch aus dem menschlichen Ver- 
stande.” He declared this ‘imvisible item’ of the 
national balance sheet, the tramed human intel- 
ligence, to be of vital importance for the resuscita- 
tion of his country. He claimed, and rightly, that 
the German system of higher education’ has proved 
more effective than that of any other country in 
producing men of creative achievement in technical 
science ; they are the geese which lay the golden 
eggs. That it has not failed in puré science is 
amply evidenced by the list of Nobel’ prizemen. 
He disclaimed any intelligence for his own people 
higher than im other countries; he attributed the 
success to the method by which the intelligence 
has been trained and then utilised, France heing 
inferior in the higher education, England lacking 
co-operation ebetween university and industry, 
America being deficient m depth and patience 


though replete with cash and equipment. 


How,*indeed, is it with us? In the ten years 
preceding the War we had made rapid strides ‘in 
sécondary and university education, during theWar 
we envisaged still greater progress, but we chose 
the policy of the ‘ knock-out blow’ and must wait 
for the fabric of the vision. Just seven years have 
slipped away since the Peace Treaty was signed, | 
and we do not yet know whether our ship is slowly 
sinking or will right herself. Onur cousins, ower 
yonder, say we are ‘dowm and ont.’ 
exaggeration; yet who can study the events of 1926 


and remain blind to the threat that Britain’s days . 


as the workshop of the world dre numbered? The 
cosl and iron and engineering genius, which together 
with our goast-line plaged us far im the van of 
industrial development, can keep us thera, no 
longer, but our industrial” population remains. 
Trained intellect alone can enable us to hold our” 
own until the transformation of our social organisé- 
tion shall have been socomplished without cata- 
strophe. Trained intellect—not only, nor even 
chiefly, trained in technical science. It is true that 
science furnishes the key to Nature’s storehouse of 
power, that the trained intellect has made man o 
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creator, but of even greater importance is the use 
he makes of the power and the kind of life he 
creates. Science is determining the material condi- 
tions ; the new humanism must rise to the occasion 
and teach us how to live. Creative thought is 
what the world is needing in all departments of 
life ; it will exprees itself in literature and other 
arts, and it will issue in new hope and energy 
in ajl tanks of society. The destiny of Great 
Britain, and even ita immediate future, hang upon 
the success we can achieve in leading the right men 
to devote their lives to science, in supplying the 
needs for their work, and in permeating the nation 
with a pense of responsibility that the gifts of 
saienoe shall not be misused. 

Great Brjtain has indeed been exporting much 
of ita ‘ invisible item ’ for many years to India and 
other parte of the globe, carrying the white man’s 
burden. Theré are obvious signs that this. export, 
like others, will diminish in the near future—no 
other counfry has suffered such a drain—and with 
this leak stopped, the home level may be expected 
to rise. ° 

No one can doubt that the talent is there. Does 
ary one claim that we make the most of it? The 
practical problem is beset with difficulties, com- 
plexities, imoompatibilities. There is no single 
simple solution possessing all the®* virtues and 
omitting none; and time is precious. Ought boys 
to leave school and approach their university 
studies fresher in mind? Is too early specialisa- 
tion in schools a cause of sterility later ; and when 
is tof early |? Is our conception of the university 
as a sort of examination mill wholly mistaken, if 
not immoral, and the German plan wholly right, 
with ita freedom from mark-grubbing, and only a 
viva voce on subjects subsidtary to g thesis? And 
if not absolutely ideal, is it not at any rate more 
effective in developing the right man and discourag- 
ing the rest? The fact is ‘that we are even now 
engaged on a new syntheeis in education, one which 
bids fair to spare the wheat and straw the chaff. 
Our national genius is not logical but practical— 
logio thrives on narrow’ premises. We have suc- 
ceeded in froducing a anultiplicity ef types of 
scheols and universjties, and rightly used this 
multiplicity will ease theproblem ; it may go far to 

lve tt. 

The time. between educational seed-time and 
harvest is long, but intensive culture in the last 
years at school and during the university period 
may bring forth fruit in a few years. Further, 
school and university interact rapidly ; the effect is 
like that of the ‘reaction’ on a radio receiving set, 
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and if judiciously applied. the result is harmonious 
‘amplification,’ for the man fresh from the uni- 
versity brings now life back to the schools. Un- 


fortunately, at present the effect of the university 


on some of the most promising boys is as though 


the coils were wrongly connected; we get not 
amplification but damping. Many a teacher, not 
alone the science master, knowing the keenness and 


capacity of his most brilliant scholars, has felt sick 


at heart as he noted the effect upon these boys of 
the enforced repetition of work done years before 
at school. 


The universities do their best to deal with the 


heterogeneous crowd that presente iteelf, but the 
lecturers are frequently overworked and underpaid 
‘and are possibly not adequately aware of the 
thoroughness and high standard of the teaching in 
many schools. They wearily regist all suggestion of 


exemption from the first-year courses, or complain 


that the students are packed with much knowledge 


but little intelligence. Ought the boys to leave 


school earlier? Some universities think they ought, 
and prefer them not to have taken the higher 


certificate ; others regard it as equivalent to their 


intermediate examination and grant exemption 
accordingly ; some acoept it in lieu of the first 


M.B. if the appropriate subjects are taken, and the 
reason is a good one, for it is based on the long 


period of later medical courses. 


Obviously the problem of the best development of 


a person is a personal matter, and whenever possible 
a personal solution should be sought; but sohools 


and universities are Institutions, and organisation» 


is paramount. For the purpose of this discussion 
boys may be divided into the precocious olever andl 


the slow-maturing capable. If the leaving age is 
eighteen or nineteen, as is usual in the best achools. 
both types will benefit greatly in character by the 
ganase of responsibility developed in the last year om 
achool life; this would not be very seriously re 
duced if all boys left e year earlier, for the responsi 
bility would be the same ; but if two years were out 
off, the boys would not be mature enough and would 
lowe something of great value. Going up to 8 
university at nineteen, the clever boy finds he need! 
not work hard in order to get a good degree, and 
may seize the wider social and educative oppor 
tunities of university life—he may seize them ta 
hard if thwarted in his keenest interest, his life’: 
work; the slower boy, faced by an examinatior 
test unsuited to his type, makes inconspisuow 
progress. If both boys were to go up at seventeen 
the slow boy would have to work harder for hi 
degree and the clever hoy would do well in hi 
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examination, but both of them would have two 
more years to spend at the university free from the 
warping strain of examinations, free to develop 
under guidance along lines of natural inclination 
and innate ability. The fact that the two boys 
are being compared after the degree examination 
means that the clever boy has as good a chance as 
ever of showing what is in him, and the slower 
maturing boy is being given his chanoe, at the latest 
possible academic period and under the moat 
favourable conditions of concentration, to show his 
capacity. A third plan suggests iteelf. If nineteen 
years were adopted as the leaving age, a two-year 
degree course might be a possibility, ending with 
an examination, but followed by two more years of 
post-graduate training of some oreative kind and 
a thesis. 

The age at which specialisation should be allowed 
in schools might also be regarded as dependent on 
the precocity or otherwise of the boy. On the 
other hand, it is a matter of experience that the 
obvious development of the less precocious boy 
dates from the moment when he was allowed to 
specialise on a subject of his own choice. The 
precocious boy is quite usually, though not always, 
blessed with wide intellectual interests which con- 
tinue throughout life, and concentration does him 
no harm. Butsomething more may be required of 
the university than satisfaction with courses all 
severely scientific. All science students should be 
expected to attend at least one course such as 
philosophy, English literature, and history or 
economics, preferably in the post-graduate period 
when their minds will be free to enjoy them, and 
not for an examination teat but for an essay. 
Similar courses in the scienges might prove af in- 
estimable value for students in arts, if the right 
men were chosen to create them. 

At present, if a student goes up to the university 
younger than his competitors, he risks getting a 
poorer degree and making a poorer Impression on 
his teachers, and with it he reduces his chance of 
post-graduate opportunities. While this remains 
so, it is scarcely fair to leave the momentpus 
decision to the individual; the handicap is too heavy. 

One further point arises. The schools like to keep 
boys until nineteen years of age. The British type 
of university does, at least, produce science teachers 
Whose enthusiasm and ability is a great asset tò 
the country. Compared with German universities, 
where there is almost no routine teaching for 
degrees by examination and everything is ordered 
for what we treat as post*graduate work, the science 
staff of our universities is lamentably small, and the 
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salarios much lower than in th8 schools. If the 
universities continue to have to provide instruction, 
whioh in Germany is done in the schools, by men 
who have in addition to master the mass of litera- 
ture and prosecute research, they will need a cor- 
responding increase of staff or find the task an 
impossibility. If the schools send their boys at 
seventeen, then possibly some of the science masters 
might return to the university with riper teachmg 
experience than the ordinary lecturer can ever hope 
to acquire; but unless the university authorities 
cease to override the recommendation of the 
Treasury Grants Committee, they would do so at 
heavy pecuniary loss. 

The introduction of the Ph.D. degree has created 
& pew situation: the universities must make 
adequate arrangements for post-graduate work. 
The crux of the question is the relative value to 
a man leaving the university at twenty-two years 
of age, of two more years at school or two yearn’ 
post-graduate work at the university.* Under one 
system the absorptive sponge may prosper, readily 
yielding its secreted information under pressure of 
examinations, but for the development of creative 
thought the post-graduate years are incomparably 
more fertile. ‘ 


The Interior of a Star. 


The Internal Constitution of the Stars. 
A. 8. Eddington. Pp. viii+407. (Cambridge: 
At the University Press, 1926.) 26s. net. 


TTEMPTS to construct theories about the 
physical conditions inside a star need, of 
course, no exouse. Such theories are on the same 
footing as other physical theories, inasmuch as 
many intermgdiatg steps will be inaccessible tos 
the test of observation. They have, therefore, 
the right to a fair and serious judgment or a 
par with ordinary plysfbal theories, according to 
agreement with observation, inner consistency, or 
beauty and simplicity. , . 
In his recent book Eddington attempts to 
give a complete review of current theories con- 
cerning the state of things in the stellar interior. 
This field of theoretical investigations was, insfact, 
first opened up seriously by Eddington himself not, 
more than ten years ago; and although quite a 
number of investigators have entered the field 
since that time, still his own work predominates, 
and ‘ Eddington’s theory ° has become a popular 
abbreviation for prevailing, and sometimes con- 
flicting, views on this subject. 
The growth and development of the theory of 
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matter under stelar conditions has, as might have 
been expected, run closely parallel to the growth 
of knowledge about atomio structure. Apart from 
the point streased in Eddington’s first paper on 
this subject, namely, that inside a star energy is 
primarily transferred by radiation, most recent 
progress in this field is directly traceable to some 
recent progress in atomic physics. Thus the 
recognition that the mean molecular weight of 
matter inside a star may approach a limit in the 
viemnity of 2 was suggested (by Newall and Jeans) 
as & direct consequence of the. fact known from 
X-ray experiments that even the most strongly 
bound electrons may be knocked out of the atoms 
by guitable stimuli. Eddington’s theory of ‘ white 
dwarfs’ is based directly on the small dimensions 
of atoms, in? K- or [-statea predicted by Bohr’s 
theory. The theory -of the stellar absorption 
coefficient, imperfect as it is, was based on regent 
measurements of X-ray absorption ooefficients. 
When astronomical theary is still groping in the 
outermost darkness concerning the source of stellar 
energy, or the origin of the penetrating radiation 
discovered by Hees and Kolhérster, is it not 
ultimately because. essential faota concerning 
possible transformations of matter are still out 
of touch with the technique of the physicista f 


Eddington’s book gives, of course, ful] recognition. 
to the dependence of astnophyaics: on physios, and 
jay, just for this reason, cause grief and humiliation 
to the classical astronomical reader who is out of 
touch with the modern trend of science in this 
field. , 

The general run of the book is as follows. After 
a short survey of the main features of the problem, 
both from the observational and from the theo-. 
retical side, two chapters are devoted to basic 
“physical theories concerning *radiftion; atomic 
strpoture, and the statistical theory of gaseous 
assemblies. The fifth ang ajxth dhapters give a 
thorough discussion of the theory of hydrostatic 
equilibrium of gaseous stars. In the seventh 
chapter the theoretical formula connecting the 
total luminosity of a star with ita mass, dimen- 
sions, and mean opacity (suitably defined) iB cali- 
brated by comparison with observations. The 
reaulé is that the mean opacity is about constant 
for stara with the same mass, while it does vary 
for stars with different masses. The relation in 
question is, therefore, essentially one between 
luminosity and mass, the dimensions of the star 
being of no particular concern. The theory thus 
amplified is, in Chap. vii., applied to different 
problems: concerned with variable stars. The 
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pulsation theory of Cepheid: variability i -18 a given in 

full, its odds and ends are looked into; and a 

similar theory of long-period variability is tentatively 
J Pa : 

So far, the constancy and numerical value of 
the opacity appearing in the mass-lumimosity 
relation has been used as an obpervational fact. 
In Chap. x. this question is taken up from the 
physical point of view, and it is shown how ionisa- 
tion theory, coupled with almost any reasonable 
radiation theory, aocounta satisfactorily for the 
observed constancy of the opacity in stars with 
the same mass as well as for variation with mase. 
The numerical value of the opacity predicted by 
theory seems, however, to be decidedly smaller 
than the observed one, a riddle which is left un- 
solved by the author. In the tenth chapter several 
accessory problems are considered, such as the 
exact degree of ionisation of stellar material, the 
validity of perfect gas laws, distribution of different 
elements a A a star, and the problem of 
rotation. 

The discussion of. oe delicate question of the 
source of stellar energy is reserved for the last 
chapter in the series. There is no doubt that this 
problem is one of the most urgent in modern 
astronomy. It seems, however, that we still are 
remote from an adequate solution, gnd the author 
has therefore concentrated his attention on a 
thorough and open-minded discussion. of suggested 
posaibilities,,and has not endorsed any hypothesis 


in particular. This chapter closes the book, as 


defined by ita title. Two chapters on. allied 
subjects are, however, added, one on the theory of 
stellar spectra, and the other on the state of matter 
in interstellar space. 

The book will douhtlegs. be heartily, received, 


not only by astronomers, but also by physicists 


as well, many of whom are deeply interested in 
astronomical problems. It is stimulating reading ; 
not'only where one agrees, but also where one 
does not agree with Eddington. I feel myself in 
opposition as regards quite a number of (minor) 
points. Take, for example, the chapter on 
quantum theory. Here the requirement of re- 
versibility of physical processes in a state of 
thermal equilibrium, which was established long 
before the advent of quantum conceptions, is 
raised to the rank of Law I. of quantum theory. In 
the same chapter a hardy attempt is made, on the 
basis of this Law I., to construct a new statistical 
technique, which evidently is intended to super- 
sede ordinary statistical, meahanica. Without 
passing any judgment as regards the failure or 
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not of this attempt, I should much have preferred 
the use of ordinary statistics in a book intended for 
the- general reader. The statement in § 193 that 
radiation preesure acts primarily on atoms, not 
free electrons, seems to me to need further elucida- 
tion, especially in view of the statement made in 
§ 147, that “there can be little doubt that the 
principal proceas of absorption in the stars is the 
photo-electric effect.”” There are other places, too, 
where I doubt if the statements are adequate to 
the facta. Further, I havé the impreasion that the 
béok might have been easier and more straight- 
forward reading if less attention were.given to 
theories which might better ‘have been left to a 
merciful oblivion. 

It is no use, however, to dally long over such 
questions. The book is undoubtedly destined to 
exercise a great and healthy influence on the 


scientific activity in this field ; and nobody who, 


reads it can fail to feel a dasn adian for the 
extraordinary flexibility of mind of its author, for 
his power of going to the root of difficult questions 
of the moat diversified kinds, and for his remarkable 
ability of eipoindmg his resulte in intelligible 
lariguage. Svan RO8SSHLAND. 


° The Life of a Nilotic Tribe. 

Die Schilluk : Geschichte, Religion und Leben eines 
Niloten-Stammes. Nach P. Banholzers F.8.C. 
und eigenen Auszeichnungen dargestellt. Von 
Wilhelm Hofmayr. (Anthropos, Ethnologische 
Bibliothek : Internationale Sammlung ethno- 
logischen Monographien, Band 2, Heft 5.) Pp. 
Ivi +521 +35 Tafeln. (Mödling bei Wien: Ver- 
lag der Administration des Anthropos, St. 
Gabriel, 1925.) 20 gold marks. 


me HOFMAYR has produced the first 
-monograph on a tribe of the Anglo-Egyptian 
Sudan, and is therefore to be congratulated. 
Yet, grateful as ethnologists must be for this 
volume, the author has distinctly lessened the 
value of his monograph by limiting the material 
he has used. So far as the Shilluk themselves are 
concerned, he seems to have depended for the bilk 
of his material on the unfinished notes in the 
journal of the late Father Banholzer; it is true 
that he has supplemented these by a number of 
his own observations made between the years 1906 
and 1916, as well as those of two other missionaries, 
Fathers Kohnen and Stang, and added some useful 
comparative material collected by Father Crazzlara 
among the Acholi, but he has not availed himself 
of the material which has appeared during the last 
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fow yoars in. Sudan Notes and*Records ; indeed, 
‘the reviewer has not noticed any reference to this 
most useful periadical. These remarks,are made 
in no carping spirit, but are necessary, for in an 
important work such as this it is advisable that 
the, reader’ should realise the extent to which 
omissions are probable. 
a table of contents. 
This said, there can be little but praise for the 
work. The book is divided into four main parts, 
the first of which deals with the early wanderings 
of the ruling stock, and ends with their settlement 
in their present land under Nyakang—the founder 
of the Shilluk nation and the first king. Here the 
most important fact that is brought out is the 


former existence of a Jur-Shilluk tribe, the people | 


of Dimo,-who remained as Jur in their present 
country, while the adherents of his father’s half- 
brother, Nyakang, followed the latter in his migra- 
tion. The second part might be called the Book 
of Royalty, since it treats of the dynasty founded 


‘by Nyakang, gives a genealogy of the royal family, 


examines the reign and chief doings,of each king, 
describes the life of a king from birth, through 
youth, adolescence, maturity, to death and burial, 
and ends with a short account of the court language, 
i.e, the vocabulary, not a vary copious one, applied 


especially to the king and his doings. A number ' 


of tables of succession are given, three collected by 
Europeans and four derived from natives; that 
accepted differs from those previously collected by 
Banholzer, C. G. Seligman, and Westermann. Chal 
ia given as son and immediate successor of Nyakang, 
while a queen, Abudok, daughter of Boo (Bwotch), 
is admitted to the list of reigning sovereigns. This 
queen was unpopular, her judgment and awards 
being doubted on account of her sex, and her 
manner of dewth # unknown. There are other® 
minor differences, and, considering the authority of 
Father Hofmayr’s natjve informants, it seems that 
the list he compiles (p. 42) should be regarded as 


authoritative and be accepted in future, while the 


‘queens’ of whom the writer heard vaguely in the 
south can be accounted for as the princesses re- 
ferred to as chiefs (p. 71). History js considered 
to begin with the fiftË king, Ochalo (Ocwolo), 
about 1600, but no evidense is adduced for *this 
date, which gives an average of .about thirteen e 
years for each reign. o 

The life and activity of the Shilluk king is dealt 
with at length, many fresh details being given, 
but nothing that substantially contradicts earlier 
accounts. Thus the suggestion put forward by. 
Seligman that the folklore account of the king 
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having at one tifhe to fight for his life actually 
refers to a former condition is supported by the 
sham fight, theoretically the first indication of his 
election, between the king-elect and one of the four 
‘ high chiefs’ of the Shilluk country. At Debalo, 
the first village that the king-elect enters oere- 
monially, three fires—kindled by friction—are made 
in front of a‘large hut which is specially built for 
the occasion and where the king-elect should spend. 


a@month. One of these fires becomes the life-token 


fire of the new king, and a brand therefrom is 
carried to. the capital—Fashoda. The description 
of the royal entry into the capital differs but little 
from that of previous authors. Father Hofmayr, 
however, has recorded an interesting addition ; the 
king treads on an old man laid bound on the 


` ground for fhe purpose. According to an account 


given to the reviewer in 1921, this was substantially 
a human sacrifice, for the old man was covered with 
flour paste, and was so betrodden by the multitude 


that he wa# expected to die. 


The king passes three days in a special hut, and 
then on the fourth day is carried by the Ororo to 


Aturwio, his home on the built-up mound at 
Fashoda ; here a further period is spent in retire- 
ment,’ After this the king is for the first time 
acknowledged throughout the nation. On his first 


‘leaving the mound the king is engaged in a sham 


fight, in which he vanquishes his opponent, and 
the ceremony is brought to an end with a sacrifice. 


The chiefs make oration on the rights and duties 


of the ruler, emphasising their pointe by brandish- 
ing their spears and thrusting them into the ground. 
The: king promises to be a just ruler, to punish 
wrong, and to proteqt the weak, and then dismisses 
the people with an exhortation to remain true to 


„ Nyekang and the ancient cugtoms. 


A new fact with regard to tife kinf’s part in the 
rajn ceremony is that as a last resource, after re- 
peated failure, a man orebay might be sacrificed, 
and this might also be done for suoceas in war. 

The third part of the volume, dealing with re 
Hgion, begins with a most stimulating discussion 
of the meaning of the word Jwok (Juok), not only 
in Shilluk buf also in those of the related languages 

iently well known to “permit gomparison. So 
far as the Shilluk are Soncerned, Jwok is certainly 
*the high-god, the creator, now but little concerned 
With mankind, but it is noted that disease might 
be spoken of as jwok, though (alternately) each 
disease has ita own pame, while in Shilluk folklore 
men endowed with super-normal powers may also 
be called Jwok; moreover, the actual practice of 
sacrifice to benefit a sick man suggests a closer 
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connexion (on this occasion almost a synonymy) 
of Jwok and ancestral spirita. It may be added 
that oertain spirita of the river and bush of. con- 


‘sider&ble importance among the Acholi (who speak 


a simplified Shilluk dialect) ) are recognised by the 
Shilluk, though among these they have little im- 
portence. 

The account of Jwok is followed by that of the 
ajwogo (adjuago), the ‘man of Jwok,’ or the ‘ good 
medicine-man,’ as he-has been called, whose actions 
are, generally speaking, social and beneficent even 
if they clash with-European ideas ; it is the jalyut 
who is the ‘ witch,’ the evil medicine-man who by his 
magic kills people for his own ends, or, more gener- 
ally, incited thereto as the result of private enmity. 

The ‘observations on totemism constitute an im- 
portant addition to our knowledge. It should, 
however, be noted that the belief is leas obvious, 


„and, apart from exogamy, has leas social import- 


ance, and is certainly leas loaded with effect, than 
among such frankly totemistic tribes as the Dinka. 

The fourth section of the work, entitled “ Country 
and People,” contains a deal of heterogeneous in- 
formation, much of which is new, ¢.g. the political: 
divisions of the country, the greater part af the 
life-history of the individual (pre-natal to burial), 
technology, forms of salutations,--oaths, stories, 
riddles, and a most valuable corpys of more that 
100 songs, providing much material for future 
analysis. The book concludes with a number of 
plates and useful technological diagrams. 

BRINDA Z. ‘SELIGMAN. 





Experimental Embryology. 

An Introduction to Experimental Embryology. By 
G. R. de Beer. Pp iv+148. -(Oxford: Claren- 
don *Preas ; London: Oxford University Press, 
1926.) 7s. 6d. net. í 

R. DE BEER has written an excellent little 
book. It is the first attempt in Engliah 

to survey the field of experimental embryology 
since the publication of the late J. W. Jenkinson’s 

“Lectures ” in 1917, and in the interval much 

nef work has been done. The author does not 

attempt to include an account of all this work ; 
on the other hand, he has purposely selected from 
an extensive literature descriptions of those experi- 
ments which have a common bearing in elucidatmg 
the more esential problems. The consideration of 
the development and determination of the sexual 
characters has been deliberately excluded on the 
ground that this subject has been dealt with 
recently i in works by Goldschmidt and Crew. This 
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is perhaps to be regretted, since some of the beet 
examples of the successful application of the experi- 
méntal method might have been drawn from recent 
investigations in this branch of study, and many 
of them without encroaching on the subject matter 
of either of the two books referred to. It was 
- Inevitable, however, in a work of this size, that the 
author should select his material, and as it is, he 
has succeeded in covering a wide field. At the 
end of the volume is a tabulated list of the experi- 
ments. cited, with due references to the authors 
and to the literature. - 

Mr. de Beer begins by pointing out the relation 
between descriptive and expcrimental embryology ; 
in so doing he might have added that the relation is 
essentially. the same as that between descriptive 
and experimental physiology. Embryology, like 
descriptive physiology, differs from morphology in 
the introduction of the time factor ; that is to say, 
it deals with sequences of events. The study of 
the processes of salivary secretion or the oestrous 
cycle can be undertaken without recourse to 
experiments (unless the killing of the animal at a 
particular stage of activity be held to involve an 
experiment) in just the same kind of way as the 
tracing of the progrèæ of development. But it is 
only by the use of the experimental method that 
we oan study #he mechanism of the secretion and 
the nature of the stimulus which produoes it, or the 
interaction of the ovaries and the other organs con- 
cerned in accounting for the estrous cycle. The 
subject of this book, therefore, is the experimental 
physiology of the developing animal. —- 

After a chapter on fertilisation, in which Lillie’s 
theory is duly set forth, the author proceeds to the 
consideration of parthenogepesis and the factors 
which activate the egg. The evidence from experi- 
menta on larval hybridisation is then separately 


discussed, and it is shown that the activating effect: 


of the sperm can be distinguished from ite hereditary 
effect. Sections follow on the relation between the 
sizes of nucleus and cytoplasm and the value of the 
chromosomes. Unlike a recent reviewer in NATURE 
(June 5, 1926, p. 781), the author adopts the view 
(in our opinion with justification) that the chromo- 
somes are the bearers of the hereditary characters, 
and he pointa out further that experimental 
embryology provides evidence that each chromo- 
some of the seta brought in by the nuclei of the 
sperm and ovum has a partioular and essential 
part to play. 

The next four chapters are on cleavage, and the 
internal and external factors in development are 
then discussed. There are admirable summaries of 
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the important work of Child on ‘ axial gradienta ’ 
in the rate of metabolism òf the tissues, and that of 
Spemann and others on differentiatiof and the 
reverse process of reduction. The latter-ooours 
normally in the resorption of the amphibian tail, 


or abnormally by starvation, as with the planarian. , 


The self-regulating power of the organism is dis- 
cussed. under the head of ‘ regeneration,’ as well as 
in a later chapter. The action of hormones as 
factors in development is illustrated by the part 
played by the thyroid in ampaian metamor- 
phosis, and it is shown that the ‘ all-or-none ° law; 
which Lipechūtz has sought to apply to the work- 
ing of another hormone, does not hold here. In 
the next chapter the author deels with the relation 
of nerve to muscle in embryonio growth. Finally, 
there is & brief review of development, in which 
certain general principles are discussed. 


The author does well to remind us that “ with’ 


regard to the term ‘ explanation ’ . ultimately 
nothing can be really explained.” He might have 
elucidated the matter further by saying that the 
term is used in acience to denote the process of 
co-ordination of facta whereby these can be brought 
under general schemes or laws which enable us to 
generalise and to predict. A distinguished physicist 
is reported to have said that a law of Nature is not 
a statement bf fact but of policy. The test of the 
soundness of the policy or the validity of the law is 
that the events we expect are the eventa which 
come about. The author of the book under review 
is not certain whether the processes that go on in 
the living organism can be satisfactorily interpreted 
on a physico-chemical basis or whether they may 
‘ require non-physical categories to contain them.” 
It is clear that the conceptions he employs as to the 


self-regulating capagity belong to teleological cate- e 


gories, like those relating to ‘ compensatory hyper- 
trophy ’ in the physiological text-books. The only 
teat of the validity of subh conceptions is whether 
they enable us to advance our science by generalisa- 


tion and prediction. If they do this, they reflect - 


recognisable degrees of reality. 
F. H. A. MARSHALL. 


British Aphides. e 





The Plani Lice or Aphididæ of Great Britain. By° 


Fred. V. Theobald. Vol 1. Pp. ix + 372. 
(London : Headley Bros., 1926.) 25s. 
tie is fifty years since the first volume of Buckton’s 
monograph on British aphides was published. 
Since that time, plant lice have been widely studied 
in Europe and America, and more recently in 
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Japan and other countries. Mr. Theobald has 
studied the aphides of Britain for some thirty 
years, andehas published numerous papèrs on them 
from time to time. Every one interested in insects, 
particularly economic entomologists, will welcome, 
therefore, the publication of this up-to-date mono- 


i graph, based on the author’s extensive studies. 


The classification adopted follows closely that 
of Baker (1920), which is certainly the most 
rational and logical one in existence. It is pro- 
posed to deal only with the family Aphidids, and 
this first volume is concerned with the sub-tribes 
Macrosiphina and Pentalonina. Fourteen genera 
and 133 species are recognised, and in addition 
four other species are noted in the appendix. 
Descriptions of the parthenogenetic females of the 
species er with keys are given, the salient 
external features being figured. In addition, notes 
on synonymy, food plants, localities and biology 
are added. The sexuales are unknown in many 
species of aphides, and it is surprising that in only 
nineteen of the above species are both sexual 
forms described in this volume. In five other 
Bpecies the male only is described, and im five 
further cases the sexual female only is described. 
It is,not clear whether we are to conclude that 
the sexuales are unknown in all the other species, 
or whether they are omitted In some gases because 
they do not require special notice. For example, 
on p. 216 the apterous oviparous female of Rs. 
ligustri is stated to be abundant, but it is not 
described. Similarly, on p. 14 the sexual female 
of C.rosarum is referred to, but no description of 
it is given under that species. 

A useful introductory chapter gives an account 
of the general morphological and biological features 
of the Aphidids. The statgment on p. 6: “The 


= ftostrum was formerly looked tfpon £s the labium, 


but it is really an extension of the body,” requires 
further explanation; the ayailable embryologioal 
evidence indicates that the rostrum in Rhynchota 


„is labial in origin. The old nomenclature for the 


wing veins is used. One feels it might have been 
better to have adopted the nomenclature of the 
Comstock and Needham | system, as Patch has 
worked out the homologies in aphides. 

Two misprints not tncluded in the errata have 
*been noted: the genus Aphidiella should read 
Aphidella ; the specific name M. scropulartea should 

Entomologista owe a great debt of gratitude to 
the author for the laborious task he has so faith- 
fully carried through, and will look forward to the 
early publication of further volumes. J. D. 
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A Nineteenth-Century Teacher : John Henry Bridges, 
M.B., FR.OP., sometime Fellow of Oriel College, 
Oxford, and late Medical Inspector to the Local 
Government Board. By his Niece, Susan Liveing. 
Pp. xv +262. - (London: Kegan Paul and Co., 
Ltd., 1928.) 7s. 6d. net. 


Dr. J. H. Baipaxs was the most philosophic and 
scientific mind among the leaders of the positivist 
movement at the end of the last century, and it is 
good to know that he will at last be recalled to 
mind, while many who knew him in person are 
still alive. For he was unique in many ways, æ 
most attractive and lovable character, above all a 
thoroughly typical Englishman who had succeeded 
In putting in the right European and 
mternational position without forfeiting a jot of 
his national qualities and attachment. He became, 
by his training at Oxford and as a doctor arid by 
his attachment to Comte, the most all-round man 
of his time, specially interesting to readers of 
NATURE and contemporary men of science generally. 

After taking the ordi course of ‘ Literae 
Humaniores’ at Wadham, Dr. Bri qualified 
himself thoroughly as a physician, and throughout 
his life kept the balance true between scientifio 
and literary and historical studies. Had he not 
been preocoupied with the o isation of the Poor 
Law infirmaries of London, there can be no doubt 
but that he would have contributed largely to 
historical writing of the type now so much needed, 
namely, synthetic history, in whick the due place 
of scientific thinkmg in building up the social 
structure is duly ised and maintained. As 
it was, he wrote a number of valuable short studies, 
of which Mrs. Livemg gives a useful list. Apart 
from its’ success as & nal portrait, her book 
is well worth getting for its inimitable picture of 
the life in the evangelical parsonage where Bridges 
spent his youth, and to which he always turned 
back with affectionate memories in spite of his 
later developments. eOne must read the literal 
accoum of all this m Mrs. Livemg’s authentic 
narrative before one can believe it, and it would 
be a pity to spoil the enjoyment of this or of the 
delightful of his mother by quoting any 

ente. e whole is the best recent biograph 

which has appeared, sympathetio, Pena 
sufficiently detailed and not too long. It gains 
much in value by the extremely Bovey ered 
of positivism ee | science by Prof. Patrick des. 


F. 5. M. 

Tafeln zur Bestimmung des Wasserdampfgehaltes der 

fi mittelst eines Haar s und Thermo- 
meters gerechnet und erldutert. Von Dr. J. N. 
Dörr. Anleitung zur Behandlung enes Haar- 
hygrometers und zur V r die lokale 
Wettervorhersage. Von Dr. A. ain. (Wien : 
Selbstverlag von Dr. A. Schlem, 1925.) n.p. 


Tamsa tables have been prepared for use in place 
of a similar set of tables by Perntner, which were 


| printed as an appendix to Jelinek’s “ Psychrometer- 
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tafeln.” They are issued by the Austrian Central 
Institute for Meteorology and Dynamics for use at 
Austrian meteorological stations. The tables give 
vapour pressure in millimetres in terms of the two 
arguments, -bulb temperature and relative 
humidity, the latter to be observed by means of 
the hair hygrometer. In a discussion of 
the question of measurement of humidity, Dr. 
Schlein recommends the use of the hair hygrometer 
in preference to other methods, quoting a statement 
by Pircher that the indications of the hair hygro- 
meter are independent of the air-pressure and of 
wind velocity. He also quotes a remark made by 
de Saussure in 1783: “ When all other possible 
hygrometers have been tried, one will always fall 
back on the hair hygrometer.” ; 

There isa brief accountof the precautions necessary 
to obtain accurate resulta by the use of Lambrecht’s 
polymeter, which appears to be the standard 
of instrument used by the Austrian service. 
is followed by some remarks on the use of the read- 
ings in local forecasting, icularly forecasting of 
frost. A conversion table is given for converting 

reassure in millimetres to millibars. The discussion 
y Dr. Schlein will be read with interest by all who 
are interested in questions of humidity. ~ 

The tables, which were prepared by Dr. Dérr, 
are printed in a very clear and convenient form, 
and will doubtless regarded as the standard 
tables for use when relative humidity is observed. 
directly. i 


Primitive Trade: ws P and Economics. 
By Prof. Elizabeth Ellis Hoyt. Pp. vi+19I. 
(London: Kegan Paul and Co., Ltd., 1926.) 


7a. 6d. net. 


Iz it were necessary to olasaify Miss Hoyt’s 
“ Primitive Trade ”’ as anthropological, economic, 
social, or ological acience, it would be difficult 
to assign it to ita proper category, for it belongs to 
all. It is essentially a study of values, and all the 
various influences, social, religious, customary, and 
personal, which can be held #0 bear in d ini 

values have been brought into the account? Miss 
Hoyt visualises the central problem of economics 
as a study of the attempt to arrive at a ‘ perfect 
price.’ This involves 4 satisfaction of' needs, 
while how it is to be attamed necessitates a study 
of the underlying psychological processes and their 
development. in tum is dependent upon a 
survey of the facts—the data provided by the 
anthropologist Bomae what people sotually do 
at various of culture when they ftx ‘ prige ’ 
either explicitly or implicitly. She begins with the 
consideration of interests and on to the 
objeotifying of needs, and shows how these interact 
and are brought into operation in the ee 
and extension of trade. Miss Hoyt has olear 

been strongly influenced by Dr. Malmowaki’s 
studies of primitive trade and economic ocondi- 
tions in the Trobriands, which demonstrated clearly 
that im determini the factors of value, we 
must extend our vision far beyond the vistas 
of the economist of the schools. Her treatise is 
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‘a stimulating and really original contribution to 


the literature of economic science. 


Microscopic Fresh- Water Infe. By È. J. W. 
Plaskitt. Pp. xi+278+14 plates. (London: 
Chapman and Hall, Ltd., 1926.) 13s. 6d. net. 


Ir is with that one learns of the sudden . 
death of the author of this book almost immediately 
after ita publiqation. But though the author has 
passed away, his book remains, and sentimental 
considerations must not prevent a reviewer from 

iving a plain statement of his impression of it. 

e book is meant primarily to assist the beginner 
and to instil into him some enthusiasm for that 
most fascinating of hobbies, the study of pond life. 
In his desire to popularise this subject, the author 
has certainly written a very attractive and interest- 
ing book. He had considerable experience of the 
subject, and has therefore been able tp give much 
valuable information on the habitat the best 
method of collecting fresh-water organisms. Both 
animals and planta are treated very fully. Most of 
the illustrations are admirable, and there are a 
great many remarkably fine photo-mic phs, the 
majority of which are n with k-ground. 
ilummation. 

There is a useful glossary at the beginning of the 
book, and a really valuable chapter has been 
written by Mr. Chas. D. Soar on Hydracarina. 

Unfortunately, the book contains much that is 
both incorrect and unscientifically writtem A 
list of a few such blemishes has been-sent to the 
publishers. . A. G. L. 


Riemannian Geometry. By Prof. L. P. Eisenhart. 
Pp. vii +262. (Princeton : Princeton University 
Prees ; London: Oxford University Press, 1926.) 
138. 6d. net. 


Tam recent physical interpretation of intrinsic 
differential P of spaces has stimulated the 
study of this subject. Riemann proposed the 
generalisation, to spaces of any order, of Gauss’s 
theory of surfaces, and introduced certain funda- 
mental ideas,in this general theory. Bianchi,» 
Beltrami, and others made substantial contributions 
to the subject, which was extended by Ricci with 
the use of tensor anslysisgand his absolute calculus. 
Recently there has been an extensive study and 
development of Riemannian geometry, and the 
book ore us aims at presenting the existing - 
theory. 

The first chapter contains an exposition of tensor 
analysis sufficient for the reader who has not 
previously “studied this gubject. Most of the con- 
tributors to the theory of Riemannian geonetry 
have limited their investigations to spages with a. 
metric defmed by a positive quadratic differential 
form. The theory of relativity, however, deafs 
with spaces with an indefinite tundemental form, 
and the former restriction is not made in the present 
book. Although many results in the older theory 
have been modifed to meet the demands of rela- 
ao much remains to be done in the unrestricted 

eld. 
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Letters to the Editor. 


[The Editọr does not hold himself responsible for 
oprnions expressed by kis correspondents. Neither 
can he undertake to return, nor to correspond with 
the torders of, rejected manuscripis miended for this 
or any other part of Nature. No notice 18 iaken 
of anonymous communicaltons.] 


Thermodynamic Diagrams in the Study 
of the Upper Air. 


SOME months ogo a letter appeared in NATURE 
DA 14, 1925, vol. 116, p. 709) from Mr. J. 8. 

nes, directing attention to the usefulness of setting 
out the results of the observations of pressure, 
temperature, and humidity in the upper air upor a 
diagram in which temperature and entropy are the 
co-ordinates, entropy and the logarithm of potential 
temperature being convertible terms so far as the 
atmosphere is concerned. 

Circumstaygces have led me to pay further attention 
to that subject, and I find that the diagrams, may 
be very useful in other ways, especially es a means of 
evaluating the height of an ascent. 

Curiously enough, the most direct avenue to the 
determination of the height of a point is a previous 
determinatien of the geopotential at“the point—b 
geopotential is to be understood the work whieh 
would be required to lift unit mass, a gram of 
balloon, for example, or in England, I sup , & 
pound of aeroplene, against gravity to the level of 
the point. 

A very simple calculation shows that if the graph 
of the ascent be set out on an entropy-temperature 
diagram, which involves no observations except 


those of pressure and the co nding temperatures 
~-—the primary observations in all soundings or height 
measurements of the upper air—the potential 


difference between the start and the finish (or any 
other point on the graph) is made up of two terms. 
The first is the work done by unit mass in describing 
the graph, which 1s in fact proportional to the area 
that lies between the graph on the left, the vertical of 
eabsolyte zero on the nmght, and the two horizontal 
lines of equal entropy, top and bottom. This sounds 
very alarming, but on the diagram it only means 
running a plenimeter round an area. The second 
term ıs proportional to the temperature difference 
between start and finish, and is, in fact, proportional 
ato the difference of pu for wit mags between the 
start and the finish. 

Exxpreased otherwise, the first term 1s the dynamical 

eqhivalent of the heat which must be supplied to the 
ascending unit to keep ıt Ñ thermal equilibrium with 
its environment throughout its journey; and the 
second term is the equivalent of the heat taken from 
e the ascending unit itself ın consequence of the reduc- 
tion of ıts temperature. 

With a planimeter one can allow for all the sinu- 
ogities of the graph, an allowance which, so far as I 
know, 18 not made in ordinary practice when evaluat- 
ing the height from the trace of a meteorograph. 

calculation is thas ample enough, in spite of 
ethe forbidding words used in connexion with ıt; and 
it oan be verified by making a graph for the ascent, 
referred to pressure and temperature, with pressure 
on @ logarithmic scale and temperature linear. Again 
it 18 Sale the measurement of an area on the paper. 

The step from the geopotential thus computed to 
height ın the ordinary sense is the simple one of 

_ using a conversion table. The procesa is much 
simpler than the other wey round, becauso the 
variable g only comes into the conversion table. 
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I refer to these methods for a special reason. Prof. 
V. Bjerknes and othors inst upon the propricty of 
using ‘levels’ (expressed numerically as geopotential) 
instead of ordinary heighte in all dynamical study 
of the atmosphere; and, without a consciousness of 
special pleading, it ıs scarcely possible to resist their 
contention. 

The ordinary exculpation for using heights instead 
of ‘levela ' ıs that we compute heights that one can 
see; and altumeters, for example, are graduated in 
heights ; but when we find that it is really ‘levels’ 
that are easy to caloulate and come directly from our 
curves by so simple & process as measuring an area, 
we may think it worth while, not only in meteorol 
but ın aeronautics also, to learn to think and tall 
and work in levels and not in the customary but 
more complicated dynamical conception of heights. 


NaPize SHAW. 
10 Moreton Gardens, 8.W.5, 
Deo. 14. 





The f Bands of Nitric Oxide. 


As has been shown by the work of E. P. Lewis 
and of Strutt and Fowler, the spectrum of active 
nitrogen consists of three tems of bands (a, £, 
and y bands of Strutt and Fowler), of which only 
the a bands (part of the first positive nitrogen bands) 
appear if oxygen 18 carefully excluded. The investiga- 
tions of Lewis, and later those of Strutt, undicated 
that the y bands (third itive nitro bands) and 
8 bands are both due to the presence aE aval amounts 
of oxygen as nitric oxide. Dr. H. 8poner has recently 
shown (Sponer. NATURE, 117, p. 81, Jan. 16, 1926, 
and Sponer and Hopfield, Phys. Rev., 27, 640, 1926) 
that this is certainly. true, and that the 8 and y systems 
have @ common final state which is the normal state 
of NO. This is in agreement with he calculations 
of Birge and of Mulliken, which indicated that, with 
@ certain assignment of quantum numbers, the 
vibrational constants for the final state are identucal 
in the two systems. In a recent pa in the PAtlo- 
sophical M ine (Sept. 1926, p. 621), Dr. R. C. 
Johnson and Mr. H. G. Jenkins give equations for 
the frequencies of the § system heads ın terms of 
the vibrational quantum numbers. The proper 
assignment of quantum numbers was self-evident 
after the common final state of the 8 and y bands 
had been recognised. 

The £ bands were fifst observed by Lewis ın 1899 
while studying the nitrogen afterglow. These bands 
were later measured and arranged in Deslandres’ 
progressions by Fowler and Strutt, using photo- 
pepe obtained with a quartz spectrograph. We 

ve now paver a the bands in the second 
order of the 21-foot concave grating at Harvard 
University, using as & source active nitrogen to which 
enough air had been added to quench completely 
the a bands. Practically all of the § bands hitherto 
reported appear on our plates, and we have under- 
len a comprehensive analysis of the system. ‘ 

It has recently been shown (cf. R. T. Birge, Nature, 
Feb. 27, 1026; R.§S. Mulliken, Phys. Rev., Nov. 1925 
and Sept. 1926) that the electronic states of many 
molecules show a close parallelism to those of certain 
correspon atoms. In particular, these analogies 
indicate that the NO molecule should have a doublet 
P (1P) normal state lke the aluminium atom. Assum- 
ing that the y bands correspond to a *S—>»*P tranaition 
in NO (of. Mulliken, I.c., and Phys. Rev., Dec. 1926), 
the observed doublet se tion å» of 122 wave- 
number units for these bands should represent the 
Be tion between the *P, and *P, sub-levels of the 
tP normal state. Now the 8 bands also show a double 
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electronic frequency for which, according to our 
ia, Ay = 91-05. Assuming identity of the 


final states of the £ and y bands, we may reasonably 
conclude that this Ay repreeents thb difference 
between an electronic doublet separation A4y=31 for 
the initial state of the 8 bands and the ion. 
Ay=192 of the final state. The relations just ‘dis- 
cussed are illustrated in Fig. 1 (the energy levels are 
not drawn to scale). —— 





Each of the two heads, in each £ band, corresponds 
to a series of lines which constitutes a P and an R 
branch of the ordinary type, except that in the high- 
frequency sub-band two lines are miasing in the 
otherwise. continuous series,-and four in the low- 

ency sub-band. Quantum analysis shows that 
complete band involves four distinct sets of 


rotational levels, two initial and two final, t.e. one. 


set for each of the four electronic states above 
assumed. ‘The analysis shows further that the 
rotational quantum. numbers are sntegral in all four 
cases if the rotational terms are of the form B (7* - a?) 
+... The missing lines then correspond to the rote- 
tional transitiens 0—>l and 1—>0 in the high- 
2—> l-in 


in the low- 


frequency sub-bands, since 3 18 y limited to 
values equal to or greater r. Here o is an elec- 
tronic tum number; ch/2r id the resultant 


electronic angular momentum of the molecule, which 
is here. directed along the internuclear ans. ~The 
hig mere bands then oo nd to a transition 
PP, the low-frequency toa *P,—>'P, 
transition. This i t#tion is completely in 
harmony with the ge isations of one of thf writers 
| (Mulika Ze). in reed tog a varia eto., in 
odd and even mol N, 

The above description l 
in that the lines of the higher frequency bands are 
very close doubleta, the separation of. which is 
apparently proportional to jy. They in to be 
resolved, on our plates, at about 7=16, where the 

tion is 0-24 wavenumber units. This shows 
that the rotational levels in one, or both, of the *P, 
states are double. l e 
- Intensity relations amo the band lines give 
` strong aa to the above interpretation. For the 


Ssa of any line, one Toie7k/kt, 
where HW’ is the energy of the initial state, T' the 
pbaoluto Apren and + a probabili 

The ò intensities of the P and E branches rise 
to a maximum and then fall, the distribution being 
almost completely symmetrical in the two branches, 
as in the Cul end HCI banda. For high j values, 
however, the P branch is somewhat the r, as 
would be expected due to the factor e- F/T. . At 
first sight the bands appeared to contain only P and 
R branches, but on careful inspection a very weak 
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coefficient.” 


y 
branch is much weaker for the higher Fig nel 
CP) than for the lower cy (Pa 
the former the first line is fainter than the first 
lines in the P and R branches, but in the latter it 
is somewhat stronger. All the above intensity 
relations are in exact accord -with the intensity 


formule (for the + values in the equation above)» 
of the summation rule by ä 


dedyced with the aid 
Hönl and London (Zs. fir Physik, vol. 33, p. 80 
1925) for the case where the electron transition. 
involves no change in ø. Even the particular values 
4 and 14 for o are definitely justified by the observed 
mtensities in the Q branches ( ing to Hénl and 
London’s equations the intensities of the Q lines 
should be approximately proportional to o*/y). 
Preliminary values for the moment of inertia and 
internuclear distance in NO have been calculated. 


In the initial states the latter has the values ` 


1-44 x 10-8 and 1-40 x 10-8 am., in fhe final (normal) 
states the values 1-16 x 10-8 and 1-14x10-* com. 
We havé’also found a difference in *the vibration 

cy for the two components of each doublet, 
which is evident from ual in the fre- 
quency separation of the double bands. In the normal 
state It is about one part in 5000, and in the excited 
state somewhat larger and apparently in the opposte 


sense. 

From the data now available it will be possible to 
calculate exactly the. specific heat and magnetic sus- 
sa he head of gaseous nitric oxide. ° 

erring again to Fig. 1, we see the possibility of 
two other transitions, *P, to *P, and 3P, to *P,, which, 
however, are. completely absent from our photo- 
graphs. Their absence and the presence of the other 
two transitions are in agreement with the new theo 
of Hund (Zs. fir Physik, vol. 36, p. 657, ween 
lete agcount of our results will appear later, 
probably in the Physical Review. 
F. A. JENKINS. 
HL A. BARTON. 
- f (National Reseerch Fellows.) 

Harvard University. j 

-` R. 8. MOLLIERN. 
n Square College, e 


wW 
New York University. 





Inheritance in Gammarus chevreux! Sexton. 


-AN apne Wi recently given of some new mu 
tions in chevreuxt Sexton (NATURE, Feb. 6, 
1926). A certain ‘white-body’ mutation did -not be- 
have in a simple- Mendelian manner. In this mutant 
the body is devoid of te normal green and brown 
apa The mutant is recessive to the normal 

b -eyed’ form, and the hom te mutant has 
black eyes and white body (white-body Black). With 
certain exceptions to be considered later, * White- 
pody is recessive to another mutant, the ‘ New Red’ 
(with red eyes and normally pigmented body). But 
if homorygous for ‘ White-body, the s Red’ fails not 


„only to develop body-colour but also the red eye 
colour; a ‘ White’ individual in both eyes anf body 
resulta. - 


"~ That these ‘ Whites’ do carry ‘Red’ oan be seen 


by crossing them with normals, appearing mE, 
_ From this it is evident that a cross between ‘ ite? 
‘and ‘New Red’ should 


simple Mendelian prin- 
ciples yield in F, either Red-syed Addai or 
50 per cent. Red-eyed, 50 per cent. ‘ Whites,’ accord- 
ing as the ‘Red’ individual was homo- or hetero- 
xygous for the body-colour factor. ‘This does ocour 
when a ‘ White’ male is crossed with a ‘New Red’ 
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female. But the offspring of a ‘ White’ female and 


a ‘New Red’ male are always whe. This is no 


question of sex-li since both males and females 


hom ous for the ‘` White’ mutation can be found. 

The F, Whites are by no means all simple ‘ Whites.’ 
Many of them belong to the class of ‘ changelings’ ; 
these are ‘ White’ at birth, but take on the appear- 


ance of ‘Reds’ as life proceeds. Broods consist 


' or 50 per cent. Changeling 
ite’ according as the 


” either of all ‘ changelin 
to 50 per cant. true ‘ 
male is pure, or is heterozygous for ‘ White.’ Change- 
lings can be obtained not only from ‘ White ’ mothers, 
but also from certain matings of ‘ White-body Black ’ 
mothers, 1f carrying New Red. 

The following conclusions have been invariably 
substantiated in the history of the stocks: : 
(1) Changeling whites occur only where ‘ Reds 
would be á 
(2) They always have a mother with a white body. 
(8) They always behave genetically snmply as Reds, 
but 
4) Th re alwa sehr us for ‘ white- 
body Thiet last conclusion ollows from their 
maternal derivation, since a ‘ white-body’ individual 
is always homozygous for that mutation. 
These facta seem impossible to fit mto an ordinary 
Mendelian scheme, but the following considerations 
ap to provide a working hypothesis. Normal 
Individuals possess a gene for “body colour’ which 
corresponds to the ‘white-body’' mutant gene. 
Individuals “homozygous for the ‘ white-body’ factor 
(whether “ White’ or ‘ white-body Black’) cannot lay 
down body pigment or red eye pigment. So long as 
itg no counterpart the ` body-colour ' factor is 
present, the presence of the “ Red‘ factor ensures the 
manufacture of these pigments. We may therefore 
sup the normal * EE PEE ' gene is concerned 
with the manufacture of some precursor from which 
pigment oan be formed. In the ‘White-body’ 
mutant, failure to form the precursor consequently 
gives the ‘ Red ' factor no precursor on which to act ; 

a ‘ White ’ individual resulta. 

‘ White-body ° females (‘ White’ or ‘ white-body 
Black ’) are unable to lay down any precursor in the 
ogg-oyto lasm ; its abundance in the normal egg is 
testi Me intense pigment formation in the ovaries. 
When, therefore, a white-body female is crossed with 
a ‘New Red’ (possesmng the normal ‘ body-colour’ 
factor) the F, embryo E at a eee It 

ossesses the necessary factors to change precursor 
to pigment, but at first the pracursor itself is absent. 
tthe amount brought in by thé cytoplasm of the 
sperm may be neglected.) The embryo certainly 
poafesses the ‘ y-colour’ factor introduced by 
the sperm, but this must nake a store of precursor 
ab tsnitio, and dae A this cannot be done until 
feedmg commenoes. any case it will be long 
before the deficit is made good, and it 1s thus easy 
to see why the embryos are ‘white’ on hatching. 

But as feeding and growth proceed the precursor 

deficit will be gradually made good ; pigment oan be 

laid down and the rae can assume, ita true 

‘ genetic’ appearances of ‘ a! 

Tri fhe aonieae cross, White male by Red female, 

have the normal amount of precursor, so 

ie genetically ‘Red’ embryos are at no dis- 

adwantage and oan form pigment immediately in the 
normal manner.. 

Further results may be predicted from this hypo- 
thesis. A ‘Red’ female forms Pega containing the 
precursor. If she carries ‘ white- y ' and is meted 
with a male contaming pin ae as A some embryos 
will not possess the ‘ body-colour ’ factor and cannot 
therefore form the precursor. But the initial presence 
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of a limited supply might allow the embryo to form 
Pigment for a short tame, the later it would be 
unable to do so. Consequently we might 

ret e ‘changelings’ genetically ‘white, but 
starting with a famt colour which does not develop 
or is lost as life proceeds. Cases of this have been 
O ed. 

A » except for the possession of the black eye, 
the ‘ white-body Black’ resemblex a true ‘ White,’ 
and its relation to ‘Normal Black’ is the same as the 
relation of ‘White’ to ‘Red.’ Therefore ‘ white- 
body Black’ changeli should occur, which later 
develop into “ Normal Blacks’ and behave genetically 
as such. ‘These cases have also been found. . 

The phenomena described above are of interest 
because they seam to present a clear case of the 
relation of the cytoplasm to Mendelian factors. It 
should be pda etcas that no question of cytoplasmic 
mberitance is involved. 

The hypothesis outlined is simply a physiologically 
legitimate extension of the Mendelian theory. Ta 
be illustrated by the not improbable supposition that 
the basis of the actual pigment of the y and the 
red pene of the 18 gome substance never formed 
by the animal itself but is of vegetable ongin. In the 
normal sufficient of this basal substance (or 
precursor) 1s contained in the yolk to provide what 
is necessary for the body-colour and red eye-colour 
of the newly born animal, later supplies coming 
directly from the food. When the vole of the 
contains no basal substance, the red eye colour and 
the body-colour are absent in the just-hatched young, 

ampi some or all of these young are ponotioall: 

i . As they feed they obtain the necessary basal 
substance from their vegetable food, and by TAS 
this into special pigments become normal red-ey 
animals with full body-colour. These are the 
‘ Changeling whites.’ It que to be possible to test 
this supposition experimentally. 

E. W. Sexton. 

C. F. A. PANTIN. 

Marine Biological Laboratory, 

Plymouth, Deo. 21. 
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The Formation of Twin Metallic Crystals. 


THE paper by Mensars, Carpenter and Tamura in 
the November number of the 8 of ths 
Royal Sootety, on ‘‘ Thee Formation of Twin Metallic 
Crystalsg’ presenta a picture of the twin boundary 
which seems to me to be incorrect. The authora 
have assumed that the two halves of a twinned cryatal 
are derived from each other by reflection in a plane 
which does not pass through atom-centres, but 
passes, in the case of face-centred cubic orystals, 
exactly half-way between two consecutive planes, 
through atom-centres, of the form {111}. Fhia is 
improbable, because it requires, as ita proponents 
themselves point out, abnormally small interatomic 
distances 'across the twinning plane, and correspond - 
ingly high local stresses, for which there is no experi- 
mental evidence. It seeme much more reasonable 
to sup that the two halves of the twinned crystal 
are ections of each other in a {111} plane which 
does pass through atom-centrea. This picture of the 
boundary involves no abnormal distance between 
any atom and its immediate neighbours. Expen- 
mentally observable relations between twins are, ot 
course, the same on either hypothesis. 

Messrs. ter and Tamura have been led, on 
the basis of their hypothesis, to conclude that in the 
diamond-like structures of silicon and germanium, 
twinning must involve even greater local distortions 
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than those they have accepted as necessary in copper 
or nickel. If the view here advocated is the correct 
one, however, se “ee twins Pgs silicon and 
germanium may have the tion o spies 
n.a common plane, through atom-centres, of the 
form {100;. This requires no abnormality in the 
least interatomic distances, and the twins oan only 
be made one continuous crystal by rotation of either 
half through 90° about a normal to their common plane 
at a cammon atom-centre, or by a geometrically 1- 
valent process. (In -the case of twins on a in 
rae e corresponding rotation is through either 
> or 180°.) -L. W. MoKmanan. 





Ly reply to the remarks of Mr. MoKeehan regarding 
the paper which we have recently published, the 
int in question is whether twins of metallic crystals 
orm &@ plane which through atom-centres. 
According to the hypothesis brought forward by us, 
the twinning of the face-centred cubic lattice 
place on the octahedral planes. Thus the two halves 
are arranged in a symmetrical position after a rota- 
tion of 180° about an axis normal to the octahedral 
lane. Obviously, in this case, the inning plane 
oes not pass ugh any atom-centres. “ the 
face-centred cubic. lattice the closest interatomic 
distance is L/4/2. When twinned in the way men- 
tioned above, however, the closest distance apart 
between atoma along the twinning plane is L/+/3, 
where L is the lattice parameter 
in both cases. The change in 

Z|} ‘the closest interatomio distance 
on twinning to be the 
cause of the | stre to which 
Mr. McKeehan refers, although, 
as he says, ‘there is no experi- 
mental evidence” regarding this 
point, 

His view is tly as 
folows: Two portions of two 
face-centred cubic lattices, both 
having the same etrical 
form as in Fig. l, are in contact with a plane of 
the paing. through atom-centres 80 as 
to form the structure of mirror-images. The two 

rtions thus share three corner atoms and three 
ace-centred atoms in the octahedral plane. In this 
case, however, 80 far as the unit ice farm is 
concerned, the face-centred cybe is not twinned but 
gg grouped in a reverse position. a 

to the n of twinning in tetra- 
hedral cubic crystals, . McaKeehan has suggested 
that a poesible twinning plane is the cubic plane 
which passes through atom-centres. By a rotation 
of either half of the cube through 90° an axis 
normal to that plane, mirror-images result, but the 
relations of the crystallographic axes do not change. 
The planes of densest atomic concentration are, 
however, the dodecahedral planes on which twin- 
ning does not occur. From this it would appear hat 
the octahedral planes which possess the next densest 
atomic concentration are likely to be possible twin- 
ning planes. On the basis of this assumption, the 
alee interatomic distance of the twmned tetra- 
hedral cubic lattice is L/2\/3 instead of +/3L/4, 
which is the closest interatomic distance of the 
tetrahedral cubic lattice. This is apparently the 
conclusion which Mr. McoKeehan has considered 
improbable because of high local stress. It is sug- 
gested that, as in the case of the twinning of face- 
centred cubic crystals, if two parts of the tetrahedral 
cubic lattice (both having the same geometrical form) 
are in contact with a plane of the octahedron passing 
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atom-centres, the structure of mirror-images 
can be obtained without a change in the closest inter- 
atomic distance. These miyror-1 however, are 
not called twins of the tetrahedral cubic Isttice. The 
it arenas hic axis takes up a twinning position 
ive to other, thereb resulting in the change of 
orientation. As a whole, the result is similar to that 
which we have assumed. 
H. O. H. OARPANTAR. 
8. Tamona. 
Imperial College of Science, 
South Kensington, . 
S.W.T. 





The Scattering of Gamma Rays. 

In a letter to Naturs of December 4, Prof. J. A. 
Gray pointed out that a study of radiations of shorter 
WaVe- than 0-02 A.U. is complicated by the 
weattered radiations. accompanying them, about 
which little is known. That gamma rays under 
certain experimental conditions appeas to become 
leas penekaung 2s they pas through matter was 
shown by Dr. y in 1918. Recently it has been 
shown by me (Phil. Mag., Oct. 1926, p. 785) that 
the sca radiations were considerably softer 
than the gamma reys producing them, and evidenoe 
was given of a comparatively soft radiation from air 
penetrated by gamma rays. Confirmatory experi- 
ments have since been made, a brief reference to 
which may not be without interest. , 

A given souroe of rays was set up at different 
distances from an electroscope and, for each position 
of the source, a curve was obtained showing the 
= transmission of these rays through lead. 

ith a lead electroscope of wall thickness 10 om. 

dent 
en the 
thickness of the wall was reduced to 0-17 om. the 
slope of the transmission curves became lead and lees 
steep as the source was moved farther from the 
electroscope. 

The curve, shown as Fig. 1, was obtained when a 


the apparent transmission of lead was inde 
of the di ce of the source from it. 


POACENTASE TRANSMISSION. 





pa) 
LEAD CM 
Fie. 1. 


e 
radon source equal to 187 millicuries was placed at 
71 om. from an electroscope of aluminium 0-008 am. 
thick. Over the range of the curve the record 
ionisation is due almost solely to radiation sca 
from the air around the electroscope. When the 
lead filters are so thick that they begin to screen this 
air from the direct primary rays, the ionisation 
decreases as shown by the curve. The transmission 
of the scattered radiation through aluminium was 
found for the experimental conditaons represented by 
int C in Fig. 1, namely, the primary beam screened 
y nearly 80 om. of lead. e scattered radiation 


D2 


_ 


ə homologous chromosomes are 
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is heterogeneous, the coefficient of absorption in 
alominium of the softest and hardest components 
bemg 89-7 om.i and 0:051 am.-1. In 
order to determine the nature of the radiation 
scattered from ajr it is bemg subjected to a magnetic 
field, and experiments of this kind are in progress. 
Some experiments to determine the effect upon 
ionisation measurements of lning the electroscope 


* with different substances have also been made. A 


co ison of the curves, showing the transmission 
of radiation through lead obtained with an electro- 
scope (a) unlined and (b) lined with cardboard 0-18 
om. thick, affords very definite information about the 
Dey of the radiation nsible for the ionisation 
obeerved. It was found t, when the ionisation 
was due to radiation of the same Base as the 
primary gamma rays, the insertion of the lming 
mereased the t transmission of a filter, the 
transmission value for a lead filter 10-1 om. thick 
being 1-27 times that found with the lmmg removed. 
When the ionisation was dus y to scattered 
radiation, the apparent transmission of the filter 


was d inserting the lining into the electro- 

The unli electroscope in this case gave & 
transmision for @ filter 6-0 am. thick, 
which was 1-39 times that found when the electro- 


scope was lined with cardboard. One has therefore 


a means, likely to prove useful in absorption ga ste 
menta, of detecting any change in the ity of the 
radiation entering the electroscope, with the thickness 
of the filter placed in the primary beam. 
L. H. CLARK. 
Physica Department, 
The Middlesex Hospital, 
London, W.1. 
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Multiple Chromosomes and Reduction Division in 
Flowering Plants. œ f 


Ir has been the general practice to of the 
chromosomes shown in the metaphase plates m the 
root-tips (and other somatic tissues) of flowering 
plants as single chromosomes. They are never, it 
seems, called bivalents, dyads, or disomes; though 
they always show a fine longitudinal split distinctly, 
in correctly fixed gral The chromosomes of 
the late prophase and first metaphase of the mature- 
tion divisions in flowering plants have, m my opimion, 
a close ism to those of the somatic divisions ; 
in that the two chromatids of any one of the two 
oi visible Le 
through the appearance of 4 longitudinal split, 

in sae E fixed pre tions. 
ce it seems we n not necessarily call such a 
lit chromosome (in flofermg plants) a bivalent, 
yal or disome. It seams more convenient to call 
it a single chromosome, as in the case of the somatic 


° division, and to speak of ite two halves as chromatids, 


ot as chromofornces; and this in fact seams to be 


the usual ice. Similarly, at the first anaphase 
and metaphase, where the two chromatids 
have usually separated, exgept at the pomts of con- 

ouble F, ete., 


strıigjion, we usually, it seems, call the 
as proceeds to the pole, a single chromosome. 
e When it agam in the second metaphase plate, 
asa double F, or a four-lobed crose, we again usually 
dall ib a single split chromosome. Hence we may 
perhaps define a single mdividual chromosome as 
normally ss aca poets halves (chromatids) which 
have not yet comp separated. When they have 
iat it separated, we have two chromosomes. 
o reverse does not hold. For when two oom- 
pletely chromosomes come ther (as m 
the prophase of maturation) they do not form a single 
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chromosome, but a bivalent, dyad, or disome; and 
show double in well-fixed pre ions. (The above 
seams to embody the prevailing usage with regard 
to flowering planta.) l 
The reduction division, in one of the old senses of 
the term—namely, reduction in the namber of each 
gane from two to one—has, with the discovery of 
segmental interchange (crossing-over), ceased to have 
a signification, as Bridges has already pointed /out. 
In the second meaning of the term, namely, a 
reduction in the number of chromosomes, it seems 
still available. Using the limita of the term ‘ chromo- 
some’ as defined above, at the first ‘maturation 
division the reduction is from- nuclei with n bivalenta, 
which must of course count as 2n chromosomes, to 
nuclei contammg only n chromosomes. Hence the 
reduction division in the diploid flowering plants yet 
examined is the first of the two maturation divisions. 
This is confirmed by true triploid plants, in which 
the reduction metaphase has n trivalenta, giving 3n 
chromosomes, as defined above. There are formed, 
after reduction, nuclei with groups of split chromo- 
somes, each consisting of 2n-, where p has the 
values from 0 to n. ere again there is a reduction 
from 8n to sémething between 2n and n. Also in 
some haploid plants at least, with n single chromo- 
somes (each presumably ES two matids), 
mosomes proceed to ei pole without dis- 
tinctly splitting, and split there. In this case there is 
a reduction from n to n — p, where p has the values from 
0 ton. Jous BmrLmeo. 


ie Institution of Washington, 
t of Genetics, 
Cold Spring Harbour, N.Y. 


Colorimetric Determination of the Oxidation of 
Hemocyanin. © 


In a recent paper ing @ previous finding 
by myself (Briish Journal of j Biology, 
vol. 8, 1925) to the effect that hsmocyanin of 


Cancer has minimum affinity for ee pH circa 
7-0, Stedman and Stedman (Bi i Journal, 
vol. 20, 1926) make the following comment on the 
colorimetric method : 

“ Although the colorimetric method might be ex- 
I the 





conditusns of acidity will not be comparable unless 
the standards are m each case maintained at the 
same degree of saturation. This condition will not 
be fulfilled in the case of hsmocyanin from Cancer 
and Homarus, if the standards are m rium 
with air and the temperature is as high as C. It 
is Improbable that they were fulfilled at the slightly 
lower temperature of 18-7 employed by Hogben m 
the case of Cancer serum. ... While the colori- 
metric method is undoubtedly capable of mdicating 
the general influence of pH on a particular hamo- 
cyanin, the resulta so obtamed can have no quanti- 
tative signi unleas care is taken to avoid the 
sources of error indicated above.” 

Taa aaah aged gunk Sev age cd aio ak 
the standards used, as explicitly mentioned both in 
published statement and m communication 
to the Stedmans, were prepared from normal serum 
of Cancer. It has been shown by these authors 
(Biochemical Journal, vol. 18, p. 547) that the normal 
serum of Cancer at room temperature 18 88-1 cent, 
saturated at an oxygen partial preasure of 21-7 mm., 
and 100 per cent. saturated at 80 mm., t.e. at half 
the partial preasure of oxygen in the atmosphere. 
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Moreover, ther curve on p. 548, fig. 1, shows that 
the normal serum of Canoer is y saturated at 
little over 40 mm. But if this were not ao, It is not 


necessary to subject the serum to a preseure of 
360 mm. o to ascertain whether. the blood is 
fully satura Since the curve for normal serum 


is itself determined as & preliminary procedure, such 
information is provided by the fact that over the 
greater part of 


e range of pressures loyed, the 
curve is asymptotic to ins parila ank the 
e-becisse, 


I may further add. that the colormetric method 
employed is not, as the Stedmans state, a m 
tion of the one pro by Redfield and Hurd. 
The colorimetric method for determining the dis- 
sociation curve of hmmocyanin advocated by Mr. 
Pantin and myself (Jour. Marine Btol. Ass., 1925) 
is in both essential . points entirely different from 


that which Redfield and Hurd applied to the study 
of Limulus. $ : 
LanocELOT HOGBHN. 
Zoolo ent, ` f 
M Univerıty, 
Deo. 4. 





‘Decomposition of Nitrogen Pentoxide. 


IN a recent paper read to the Chemical Society on 
December 2 last, I described expermments which show 
that when nitrogen peroxide is ilummated by light 
from the mercury vapour lamp a photochemical 
stationary state of the nature 


light 
2NO, ¿> 2NO +0, 
dark 


is set up. This change involves a alow but perfectly re- 
versible pressure increase m the gas when illummated. 
The lght frome the vapour lamp between 
4860 A.U. and 3650 A.U. was shown to be probably 
wholly photochemically active, but the experiments 
did not show definitely if light of longer wave-length 
than this contributed to the effect, since the 
Piei is weak between 5460 A.U. and 4860 AU. 
view of these resulta, it does not seem advisable to 
retain Fazel and Karrer’s hypothesis of the photo- 
chemical decomposition of pentoxide in the 
p of nitrogen peroxide (J.A.C.9., 28, 2887, 
Ka Arguing fais the apparent analogy with 
other photosensitised systems, these authors suggest 
that photoactive molecules of NO, activate mole- 
cules of N,O, by collisions of the second kirfd, and 
bring about the decomposition of the latter. 

In view of the experiments referred to above, a 
more probable explanation of the effect of the nitro 
eco would seem to be according to the following 

ame : 


light 
(1) 2NO, —> NO +0,; 
(2) NO+N,O, —> 3NO,. 


In the absence of N,O, the reverse of equation na 
occurs. If ni pentoxide be added to Ə 
ei STE T occurs in Pea to the re- 
verse of reaction (1), since it is a bimolecular shange, 
while the latter is epattety termolecular (Bodenstem 
and Lindner, Zet. Phys. Ohom., 100, 87, 1922). It 
would therefore ap that the decomposition of 
nitrogen pentoxide is not a true photosenattised re- 
action, but rather a secondary dark reaction occurring 
between the ni pentoxide and one of the pro- 
ducts of photochemical decom ion of ni 


peroxide. It is obvious from this explanation b 
nitrogen xide should have no effect on the 
thermal decomposition of nitrogen pentoxide, in 
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t with the e 
127, 657, 1925), and of I 
47, 1240, 1925). 


iment@ of Hirst (J.0.9., 
and Tolman (J.A.0.8., 


R: QG. W. NORRISH. 


Department of Physical Chemistry, 
“ Uni ity of Cambridge, 
. 9. 


Winter Thunderstorms in the British Islands. 
1 


APPEALS were made on several occasions during last 
winter for reports of any thunder or lightning which 
Tate t be observed during the first three months of 
1926. The census of storms was carried out in con- 
junction with the Meteorological Offce, and efforts 
were made to recure the co-operation of observers in 
all parts of the British Isles. Between two and three 
thousand records were sent in, showing the number 
of days on which thunder or lightning was reported 
from each country, between Jan. 1 and Mar. 31, 1926, 
to be as follows : 


- 1926 Bg gotland Igand. Tie 
January . » NH 4 15 21 
February . i ll 6 5 13 
Maroh : 3 9 ll 6 16 
Totals (3 months) 87 21 26 49 


The figure—49 days—for the British Isles is eight 
days leas than that obtained during the same period 
in 1925. The number of days for Scotleénd and Ireland 
is very probably too low, on account of the small 
numbers of observers in those 

In England and Wales there were four very promi- 
nent stormy areas: one of these was in south, west 
Yorkshire and south Lancashire, and another was the 
district round the Severn . There was a belt 
of country free from storms in the Midland counties : 
@ similar feature has been noticed in previous winters. 

The investigation is being continued during the 
present season, and I shall. be very grateful for reports 
of any thunder or lightnihg which may be observed 
by readers of Na‘tuns before April 1 next. A note of 
the place, date, and time of the occurrence, with the 
direction in which the lightning is seen, especially at 
night, will be uable. Any additional in- 
formation of the following character will be welcome : 

l. The time when the storm overhead, or was 
nearest, with ita direction ; how rege lasted. 

2. Severity of storm; much or little thunder, or 
ightning. ° ° 
3. Whether it was accompanied by rain, haul, or 
snow. ° 


4. Direction and strangth of wind; change of wind 


(if any). 
a ha are ma a a a npin 
during the storm. 
8. MORRIS BOWER, 


Langley ‘Terrace, 
Oakes, Hedderstleld, Jan. 8. 


e ———_— 


The Infra-Red Spectrym of Hydrogen. e 


eoccyanin plates were used, 
hypersensitised by an ammonia bath. About 170 
additional lines- to those recently er e 
Alibone (Proc. . Soo. Á., 112, 196, 1926) were 
measured, about 120 of these being above his upper- 
most limit. Some of the more intense lines beyond 
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he highest valu% hitherto published are (Int. 
U. vac.): 


9161-9 8586-9 
? 8970-3 | 8577-5 
8901-3 8548-8 
8878-5 8538-1 
8810-2 8530-7 
8797-6 . 8522-9 
8749-6 8488-6 
8726-8 8446-6 
8673-4 8400-9 
8666-6 8369-5 


Since dispersion was sacrifloed for the sake of 
Intensity in this preliminary work, these values may 
be in error by several tenths of an angstrém. The 
work is to be repeated under higher dispersion. 

By altermg conditions of the discharge to obtain 
& ae ure monatomic spectrum, five higher 
members o e Paschen series, the fourth to the 

ighth inclusive, were obtained photographically. 
eir measured T Seige agree with the values 
e Bohr fo 


calculated to rmula to within 
the limita of experimental error. The wave-lengths 
are (Int. A.U. in air): 

Line, Observed à. Caloulated » 

Pa 10049-8 10049 5 

Pe 9546-2 9546-0 

Peg 9229-7 9229-1 

P, 9015-8 9014-9 

Po, 8868-4 8862-9 

A. H. Porrenre. 
Johns Hopkins University, 
Baltimore, Md., 
" Nov. 24. 


EE 


Lengthened Chain Compounds of Sulphur. 


Dez. G. M. Binswart, in comments on a note on the 
above subject published in Narurm (Oct. 16, 1926, p. 
555), questions the i as the compounds of the type 
Br .C,H,(8 . C,H,),Br obtained by the interaction of 
dithioethylene glycol and ethylene dibromide. From 
a consideration of melting-points some of the lower 
homologues may be ed as ‘impure,’ but it 
should be borne in mind that the presence of minute 
traces of impurities would raise or depreas their 
melting-pomt, but all the same, analyses of the 
compounds would establish definite composition. 
This does not, however, apply to the case of 
Pie ee The preparation of this 
compound was repeated at least two dozen times 
under the experimental conditions detailed in the 
original paper, and the nfeltitmg-pomt and analytical 
fuollnypcn tea i arena Biers oreover, It retained, 
even on crystallisation from molten naphthalene, the 
same melting-point and composition. ese facta are 
TEO uy oe eee te urity of the 
compound. Further, the ion of Dr. Bennett 
that the compound might contaminated with 
“ substances ome of which do not contaim bromine,” 
is pather doubtful m view of the fact that non- 
bromni substances could not be found after the 
disruption of the molecule by ethylene dibromide. 

In conclusion, I may pomt out that chain com- 
pounds of sulphur having high molecular 
and definite structures are but few. Ray and 
(J. Chem. Soc., n5, 547, 1919) obtained a chain com- 

und of (sulphonium) ur havi go high a@ 
Sa ight as sie oe nig 

P. O. Ray. 


University College of Science 
aed ee i, 
Caloutta. 
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Tuning-Forks with Parallel Pronge. 

Waan the butt end of a vibrating tunmg-fork 1s 
placed on a table, the fork will give out, under certain 
conditions, m addition to ita fundamental, a note 
which is of frequency one octave higher than the note 
heard when the fork is held to the ear. This fact has 
been stated by Ellis (Helmholtz, ‘‘ The Sensations of 
Tone ” second English edition, p. 54), but apparently 
no explanation has been put forward. 

That the effect 18 to be expected on theoretical 
grounds may be made clear by considering a fork 
with two parallel prongs. When the fork vibrates 
the prongs oscillate on either side of the mean postion, 


and they. through the parallel tion twice 
during pe ee lete vibration. If the fork were 
freely suspended the centre of mass would not move, 
and therefore the butt would be at its maximum 
displacement whenever the prongs are esl ie 
Consequently the octave should be present when the 
butt of the fork is pressed agamst the table. Most 
forks do not show this effect, as they are constructed 
with their prongs inclmed at a small angle to each 
other. Therefore when they are set in vibration 
the prongs never reach the parallel position, and the 
octave is not present. 
At the suggestion of Dr. L. F. Richardson an 
t was made on a tuning-fork with prongs 
molmed outwardly, which did not previously show 
the effect. The steel of the fork was softened and 





the prongs were put in a vice, go that they could be 
-bent mto any desired posrtion. It was found that 
the octave was not present when the pro were 
inclined either towards or away from: O , but 
occurred very markedly when they were made parallel. 
Tt was also noticed t the octave was most pro- 
nounoed for large amplitudes and grad died away 
as the amplitude decreased, leaving only the funda- 
mental present. R. 8. ; 

Westminster j College, , 

Horseferry Road, 8.W.1, Dec. 22. 
Polar Pressures. 
As I ha to be the author of & sentence quoted 


by Prof. Hobbs (Narona, Dec. 25, p. 915) from a 
review in the Geographical Journal (Sept. 1926) of 
his recent book on the glacial anticyclones, may I be 
permitted to pomt out that an essential word 1s 
omitted from the quotation and that Prof. Hobbe 
thus misrepresents what I wrote. My full statement 
was this: “ Prof. H8bbe seems to think that the 
observ&tional evidence fais to warrant the ent 
idea that there are vast circum-polar cyclonic whirls, 
which he is unable apparently to oo-ordi with his 
Antarctic glacial anticyclone. Yet ın a masterly 
analysis Dr. J has recently demonstrated 
(Q. J. E. Met. Soc., vol. 52, p. 85) that whatever 
il an increase of pressure there may be over 
either pole, or over Greenland, in consequence of the 
cold, this is a ahallow surface effect; and that both 
poles are fundamentally seata of low pressure.” 

By the omission of the word y from 
the quotation, Prof. Hobbe deprives my sentence of 
the power to mdicate the very co-ordination which I 
hold him to be incapable of effecting. The high 
preasures of the glacial anticyclones of Antarctica and 
Greenland, and of the No Polar wind-drvide, are 
relatively slight, as Prof. Hobbs himself apparently 
allows, and can be reconciled with circum-polar 
low preasure at higher levels, for which there is i 
deal of evidence a from any theoretical considera- 
tions. The rest of the matter I leave to Dr. Jeffreys 
a8 more i j concerned. 

L. 0. W. Bowacnwa. 
27 Tanza Rd., 


Hampetead, N.W.3, Doo. 20. 
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| Fae proposed Theory seeks for the origin 

of electromagnetic effects in the medium 
surrounding the electric or magnetio bodies, and 
assumes that they act on each other not immedi- 
ately at a distance, but through the intervention 
of this ‘medium. 

The existence of the medium is assumed as 
robable, amince the investigations of Optics have 
ed philosophers to believe that in such a medium 
the propagation of light takes place. 

e properties attributed to the medium in order 
to explam the pro tion of light are— 

lst. That the motion of one communicates 
motion to the in its neighbourhood. 

2nd. That this communication is not instant- 
aneous but ive, and depends on the elas- 
ticity of the medium as com with its density. 

The kind of motion attributed to the medium 
when transmitting light is that called transverse 
vibration. 

An elastic medium capable of such motions must 
be also capable of a vast variety of other motions, 
and ita elasticity may be called into play in other 
ways, some of which may be discoverable by their 

effects. 

One phenomenon whioh seems to indicate the 
existence of other motions than those of light in 
the medium, is that discovered by Faraday, in 
which the plane of polarisation of a ray of light is 
caused to rotate by the action of magnetic force. 
Professor W. Thomson? has shown that this 
phenomenon cannot be explained without admit- 

ing that there is motion of the luminiferous 
medium in the neighbourhood of magnets and 
currents. 

The phenomena of electromotive foroe seem also 
to indicate the elasticity or tenacity of the medium. 
When the state of the field is being altered by the 
introduction or motion of currents or magnets, 
every part of the field experiences a force, which, 
if the medium in that part of the field is a con- 
ductor, produces a current. “If the mediu is an 
electrolyte, and the electromotive force is strong 
enough, the components of the electrolyte are 
separated in spite of their chemical affinity, and 
carried in opposite directions. If the medium -is 
a dielectric, all ita parts are put into a state of 
electric polarization, a state in which the opposite 
sides of every such part are oppositely electrified, 
and this to an extent proportioned to the intensity 
of the electromotive force which causes the polariga- 
tion. If the intensity of this polarization is 
increased beyond a certain limit, the electric 

ity of the medium gives way, and there is a 
spark or “ disruptive discharge.” 

Thus the action of electromotive force on 4 
dielectric produces an electric displacement within 
it, and in this way stores up which will 
reappear when the dielectric is relieved from this 
state of constraint. 


of a paper by Prof. J. erk communicated to 


Maxwell 
ted from the 
of the , YOL13, p 631 pe hae O 
Proceedings of the Royal Bockety, June 1856 and June 1861. 
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A Dynamical Theory of the Electromagnetic Field. 


A dynamical theory of the Electromagnetic Field 
must therefore assume that, wherever magnetic 
effects occur, there is matter in motion, and that, 
wherever electromotive force is exerted, there is 


a medium in a state of constraint; so that the , 


medium must be regarded as the recipient of two 
kinds of energy—the actual energy of the cape even 
motion, and the potential energy of the electric 
displacement. According to this theory we look 
for the explanation of electric and magnetic 
phenomena to the mutual actions between “the 
medium and the electrified or magnetic bodies, 
and not to any direct action between those bodies 
themselves. 

In the case of an electric current flowing in & 
circuit A, we know that the magnetic action at 
every point of the field depends on its position 
relative to A, and is proportional to the strength 
of the current. If there is another circuit B in 
the field, the etic effects due to B are ag 
sdisd- to thos dae. according to the well- 
known law of composition of forces, velocities, &c. 
According to our theory, the motion of every 
of the medium Rr on the of 
the current in A, and 
these are given the whole is determined. The 
mechanical conditions therefore are those of 4 

of bodies connected with two driving- 
points A and B, m which we may determine the 
relation between the motions of A and B, and the 
forces oe on them, by purely dynamical 
a a t is shown that in this case we may 

d two quantities, namely, the “ reduced momen- 
tum ” of the system referred to A and to B, each 
of which is a linear function of the velocities-of 
A and B. The effect of the force on A is to increase 
the momentum of the system referred to A, and 
the effect of the force on B is to increase the 
momentum referred to B. Thesimplest mechanical 
example is that of a rod acted on by two forces 
perpendicular to ita direction at A and at B. Then 
any change of velocity of A will produce a force at 
B, unless A and B are mu y centres of sus- 
pension and oscillation. 

ing that the motion of every part of the 
electromagnetic field ts determined by the values 
of the currents in A and B, it is shown— 


y on that iņ B, and when ~ 


lst. That any variation in the strength of A. 


will produce an electromotive force in B. 

2nd. That any alteration in the relative position 
of A and B will produce an electromotive force 
in B. ° ° e 

3rd. That if currents are maintained in A ang B, 
there will be a mechanical force tending to alter 
their position relative to each other. ` 

4th. That these electromotive and mechanical 
forces depend on the value of a single function M, 


which may be deduced from the form and relative 


position of A and B, and is of one dimension in 
space ; that is to say, it is a certain number of feet 
or metres. 

The existence of electromotive forces between 
the circuits A and B was first deduced from the 
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fact of electromagnetic attraction, by Professor 
Helmholtz? and esor W. Thomson,‘ by the 
principle af the Conservation of Energy. Here the 
electromagnetic attractions, as well as the forces 
of induction, are deduced from the fact that every 
current when established in a circuit has a oertain 
persistency or momentum—that is, it requires the 
continued action of an unresisted electromotive 
force in order to alter ita value, and that this 
“ momentum ” depends, as in various mechanical 
problems, on the value of other currents as well as 
itself; This momentum is what Faraday has called 
the Electrotonic State of the circuit. " 

It may be shown from these results, that at 
every point in the field there is a certain direction 
egies the following properties :— 

A conductor moved in that direction experiences 
no electromotive force. 

A condugfor carrying a current experiences a 
force in a direction perpendicular to this line and 
to itself. 

A circuit of small area carrying a current tends 
to place itself with ita plane perpendicular to this 
direction. . > . 

A of lines drawn sgo as everywhere to 
coincide with the direction having these properties 
is & system of lines of magnetic force; and if the 
lines In any one of their course are so dis- 
tributed that the number of lines enclosed by any 
closed curve is proportional to the “ electric 
momentum ” of the feld Teferred to that curve; 
then the electromagnetic phenomena may be thus 
stated :— } 

The electric momentum of any Closed ourve 
whatever is measured by the number of lines of 
foroe which pass thro 

Jf this number is 
the curve, or motion of the inducing current, or 
variajion in ita strength, an electromotive force 
acta round the curve and is measured by the 
decrease of the number of lines passing through 
it in unit of time. 

- If the curve itself carries a current, then mechani- 
cal forces act on it tending tg increase the number 


” of lines passing through it, and the work dane by 


these forces is measured by the increase of the 
number of lines multiplied by the strength of the 


- current. 


A method is then given by which the coefficient 
of self-induction of any circuit can be determined 
by means of Wheatetone’s electric balance. 


The next of the Paper is devoted to the 
mathemati reesion of the electro io 
quantities to each pomt in theefield, and 


to the establishment of the general equations of 
the electromagnetic “field, which express the 
‘relations among these quantities. 

The laa which enter into these equations 
are :—Electrio currente by conduction, electric 
displacements, and Total Currente; Magnetic 
forces, EKlectromotive forces, and Electromagnetic 
Momenta. Each of these quantities being a 


* Oonservatzon of Force. Berlin, 1847: translated in Taylor's 
Bolentafic Memotrm, Feb. 1853, p 114 
< Reports of British Assomation, 1848. Phil, Mag. Deo. 1851. 
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directed quantity; has three componenta; and 
besides these we have two others, the Free Elec- 
tricity and the Electric Potential, making twenty 
quantities in all. ~ 

There are twenty equations between these 
quantities, namely Equations of Total Currents, 
of Magnetic Force, of Electric Currents, of Electro- 
motive Force, of Electric Elasticity, and of Electrio 
Resistance, making six seta of three equations, 
together with one equation of Free Electricity, 
and another of Electric Continuity. 

These equations are founded on the facts of the 
induction of currents as investigated by Faraday, 
Felici, &c., on the action of currents on a magnet 
as discovered by Oersted, and on the polarization 
of dielectrics by electromotive force as discovered 
by Faraday and mathematically developed by 

An ion is then found for the intrinsic 
energy of any part of the fleld, depending pe 
on ita magnetic, and partly on its electric polari 
tion 

From this the laws of the forces acting between 

etic poles and between electrified L@S are 
deduced, and it is shown that the state of oon- 
straint due to the polarization of the field is such 
as to act on the ies according to the well- 
known experimental laws. 

It is also shown in a note that, if we look for the 
explanation of the force of gravitation in the action 
of a surrounding medium, the constitution of the 
medium must be such that, when far from the 
presence of groes matter, it has immense intrinsic 
energy, part of which is removed from it wherever 
we fmd the signs of gravitating force. This result 
does not enco us to look in this direction for 
the explanation of the force of gravity. 

The relation which subsista between the electro- 
magnetic and the electrostatic of units is 
then investigated, and shown to depend upon what 
we have called the Electric Elasticity of the medium 
in. which the iments are made (t.e. common 
air). Other media, as , shellac, and sulphur 
have dj t powers’as dieleotrics ; and some of 
them exhibit the phenomena of electric absorption 
and residual disc 

It is then shown how & compound condenser of 
different materials may be constructed which shall 
exhibit these phenomena, and it is proved that 
the result will be the same though the different 
substances were 80 intimately intermingled that 
the want of uniformity could not be detected. 

‘he general eee are then applied to the 
foundation of the Electromagnetic Theory of 


me 

araday, in his “ Thoughts on Ray Vibrations,” * 
has described the effect of the-sudden movement 
of a magnetic or electrico body, and the propagation 
of the disturbance through the field, E stated 
his opinion that such a disturbance must be entirely 
transverse to the direction of propagation. In 
1846 there were no data to calculate the mathe- 
matical laws of such propagation, or to determme 
the velocity. 

* Phil. Mag. 1846. Pexneri tien tel Resets hoes on) ay eels 
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The equations of this paper, however, show that 
transverse disturbances, and transverse disturb- 
ances only, will be pro ted through the field, 
and that the number which expreeses the TT 
of propagation must be the same as that whic 
expreases the number of electrostatio unite of 
electricity in ane electromagnetic unit, the standards 
of and time being the same. 

e first of these results agrees, as is well known, 
with the undulatory theory of light as deduced 
from optical experiments. The second may be 
judged of by a comparison of the electromagnetical 


Se ae of Weber and Kohlrausch with the 
ony of light as determined by astronomers” 
in the 


eavenly spaces, and by M. Foucault in the 
air of his laboratory.” 


Electrostatic units in anj|310,740,000 metres 


electromagnetic unit . .J per second. 
Velocity of light as found by 

M. Firean 4... 3: oo 
Velocity of light by M-) 298 000.000 

Foucault. ; è ; E ee 
Velocity of light deduced 

from aberration . ; : } 308,000,000. 
At the outset of the paper, the dynamical theory 


of the electromagnetic field borrowed from the 
undulatory theory of light the use of its lumini- 
ferous medium. T now restores the medium, after 
having tested ita powers of transmitting undula- 
tions, and the character of those undulations, and 
certifies that the vibrations are transverse, and 
that the velocity is that of light. With regard to 
normal vibrations, the electromagnetio theory does 
not allow of their transmission. 

What, then, is light according to the electro- 
magnetic theory t It consista of alternate and 
opposite rapidly recurring transverse magnetic 
disturbances, accompanied with electric displace- 
ments, the direction of the electric displacement 
Anpa right angles to the etio disturbance, 
and both at right angles to the direction of the ray. 

The. oa not attempt to give a mechanical 
explanation of the nature ot magnetic disturbance 
or of electric displacement, it only asserts -the 
identity of these phenomena, as observed at our 
leisure in magnetic and electric experiments, with 
what occurs in the rapid vibrations of light, in a 
portion of time moonceivably mmute. 
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This paper is already too fong to follow out 
the ap eee of the electromagnetic theory to 
the diferent phenomena already apapa by the 
undulatory theory. It discloses a relation between 
the inductive ca T of a dielectric and its index 
of refraction. tho. eory of double refraction in 
crystals is expressed very simply in terms of the 
electro etic theory. The non-existence of“ 
normal vibratiqns and the ordinary refraction of 
rays polarized in a principal plane are shown to be 
capable of explanation; but the verification of 
the theory is difficult at present, for want of 
accurate data concerning the dielectric capacity 
of crystals in different directions. i 

The propagation of vibrations in a conducting 
medium is then considered, and it is shown that 
the light is absorbed at a rate depending on the 
conducting-power of the medium. This result is 
so far confirmed by the opacity of all good con- 
ductors, but the transparency of electfolytes shows 
that in certain cases vibrations of short period 
and amplitude are not absorbed as those of long 
period would be. 

The transparency of thin leaves of gold, silver, 
and platinum cannot be explained without some 
such hypothesis. - 

The actual value of the maximum electromotive 
force which is called into play during the vibrations 
of strong sunlight is calculated from Pouillet’s data, 
and found to be about 60,000,000, or about 600 
Daniell’s cells per metre. ‘ 

The maximum magnetic force during such 
vibrations is '193, or about ~, of the horizontal 


etic fofce at London. 
thods are then given for applying the general 
equations to the calculation of the coefficient of 


mutual induction of two circuits, and in particular 
of two circles the distance of whose circumferences 
is small compared with the radius of either. 

The coefficient of self-reduction of a coil of 
rectangular section is found and applied to thé case 
of the coil used by the Committee of the British 
Association on Electrical Standards. The resulte 
of calculation are com with the value deduced 
from a comperisom Of experiments in which this 
coefficient enters as a correction, and also with the 
resulta of direct experimente with the electric 
balance. > œ 


The Induction of Melanism in the Lepidoptera, and its Evolutionary Significance. ° 
By Dr. J. W. Hestop HARRISON. | 


P recent years no more remarkable evolutiorfary 

phenomenon has been observed than the de- 
velopment and progress of melanism amongst British 
native Lepidoptera. Species after ies of moth 
with pale ground colour has given rise to forms so 
heavily pigmented that they appear in some cases to 
be dark grey and in others ectly black. Further, 
the course of events has not ended with the mere 
appearance of these melanic forms; in affected 
species a state of equilibrium has only been attained 
in the areas concerned when the whole of their 

representatives has assumed the melanic guise. 
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On Tyneside, for example, twenty-five years ago 
the speci® Boarmia repdndaia (the Mottled Beauty) 
was quite ical; now evry specimen capeured 
is black. Moreover, the advance of this progressiv 
melanism is not stayed locally, for new species 
under its influence every year, the latest to yield 


ee pedaria (the Pale Brindled Beauty) 
and EH bistortata (the Engrailed). 

Clearly, in the development of these melanio 
insecta we are concerned with a very noteworthy 


hase of evolutio activity—noteworthy because 
It is taking place before our eyes. But the import- 
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ance of the phenomenon does not rest here; no 
matter what attempts are made to minimise the 
connexion, it cannot be denied that upon the 
industrialisation of the affected area depends the 
incidence of melanism, ór, in other words, the two 
are related in the way of cause and effect. _ Thus 

, we are dealing with a case of evolution directed by 
the environment, and presumably, therefore, of 
the Lamarckian order. bs 

Naturally, this view bas been strongly contested 
by the opponente of the Lamarckian position, but, 
let it'be emphasised, not one of those so opposed 
has studied the subject in the field. On the other 
hand, field workers are unanimous in giving it 
Vigorous support. 

At first it was the practioe amongst the anti- 
Lamarckians, in their endeavours to explam it 
away, to point triumphantly to the absence of 
melanism in pontinental industrial areas, and then, 
when in the and such localities did provide melanic 
species, to account for them on the basis of chance 


importations from d. However, the advent 
of melanio varieties of species like Cymatophora or 
the Poplar Lutestrmg) and Boarmia roborarta ue 


t Oak 
appearance in Britain (an occurrence desending 
simply on the.fact that the species in question do 
not & the smoke zones in Britain as they 
do in y), rendered this position untenable, 
and a new line of defence was forthwith constructed. 
Appeal was now made to the failure of melanic 
forms in the manuf glad of the United 
States. the i le weight of facta broke 
down the defence, for the very first species to ‘ go 
black ’ in England, the Peppered Moth (Amphidasys 
betularia—known in America as Lycta cognaiaria), 
did the same at Pittsburg. Nor is this an isolated 
case, for in America Holarctic ies like Tephrosia 
crepuspularia (the Small ed), already melanio 
in Europe, with typically Nearctic forms like 
Phigalia trea, have succumbed to the same influ- 
ence, to be followed assuredly by many others. 

Hence, whether we like it or not, the dependence 

of melanism on industriaslisatipn must be granted. 

* With the recognition of this*fact,*field workers 
and others very early indeed to construct 
theories to exp it, cold, h , smoke, soil, 
and light deficiency all bting invoked as inciting 
agents, either in the crude form of a prime cause 
„Or &8 cogs in a more complex mechanism. The 
"inadequacy of such theories, even when a ta 
mented by natural selection, has alread n 
demonstrated by me in an early 1 paper. their 
stead, in the same publication, an alternative 
sugggstion was put forward that metallic salts 
with the larval food of affected species 

might so act directly on their reared as to 

alter ita potentialities. If such AEE 
it seemed an easy matter to devise ee teats 
of ita validity. 

By direct analysis of the al a on the foliage 
of trees in Middlesbrough Park, it was discovered 


CATON: Genetroal Studies in the Moths of the Geometrid Genus 
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that they contained relatively large quantities of 
salts of manganese, iron, sodium, potasaium, and 
other metals. Furthermore, investigations as to 
the manganese content of hawthorn leaves near 
N Newonstle upon | oe revealed the presence of 


ed eaten of that metal, with a pro- 
ution as we passed westward into 
pE 


From these, and other considerations arising out 
of the peculiar properties of the oxides of ese, 
it was determined to supply the larves of carefully 
selected ies from nonmelanic regions with food 
(1) artificially charged with small percentages of 
Manganese compounds, or 2) go contaminated by 
having been grown within the limits of a smoky 
man: ing town. In addition, it was decided 
to supplement the manganese cultures with parallel 
ones in which lead salts were employed, the exact 
salta utilised in the two cases manganese 

hate and lead nitrate. 

uitable species for the Investigations were found 
in Tephrosia bistortaia, T. crepuscularia, Selensa 
biunaria (the Early Thorn), and S. tetralunartia 
(the Purple Thorn), all of which under e imental 
conditions gave rise to melanic individuals. Never- 
theless, by far the most important and exhaustive 
work 3 was carried out with southern strains of 
S. bilunaria and T. btstortata. 

In the case of S. btlunaria, melaniœ , appeared 
both in the lead and the manganese oultures, the 
critical lead broods yielding three melanics and 

-three and the manganese brood eight 
melanics and twelve types ; the coptrols from the 
same source provided nothing but types. 

This induction of melaniam had, of course, but 
little significance unleas the melaniam was inherited, 
and in each of these cases, to test this, since mielanics . 
of the opposite sexes failed to synchronise in emer- 
ec melanios were paired with types. r 

e F; batches so reared in the lead series, sup- 
lied, of course, with untreated food, contained 
a rere all uite typical ; obviously, ‘if inherited 
at all, the me was a0 as a Mendelian 
aaah i Inbreeding the F, insects provided three 
F, bato ea containing a total of 70 types and 23 
melanica—a ratio of 3-04:1, which a ximates 


exceedingly oe the expected ratio of 3:1. 
i family contained 


only ical insecte which, inbred to secure the 
oriti lots, gave two broods composed of 90 
types and 27 melanics—a ratio of 3-3: 1, again 


suggesting that melanism was inherited as .a 
Mendelian recessive. 

Various matings d ed to confirm this were 

made, with the ac totalling all the figures 

ent to the in inguiry, it was found that four 

ies bred fom th e pairing of homozygous type 

and e ni melanio yielded 230 types and 

0 melanice, three from heterozygous type x homozy- 

gous melanic giving 93 types and 77 melanics, 


seven from heterozy type x heterozygous type 
363 types and 105 b lacks, seven from homozygous 


® Harrison and Garrett, “ The Induction 
eel and its Subsequent Inheritance,’’ 


of Melaniam in the Lep- 
Pros. Roy. Soe. B, vol. 
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blacks mated tnter se 316 blacks and 2 types, 
and finally, two families of the origin homozygous 
type x he us inoluded 132 types, all of 
which results lead to the same conclusion. 

With the resulta, thoag secured in the T. bistortata 
work hee: 7 perfect ent—a rather un- 
expected , for, in the Boarmiinae, including the 
allied T. crepuscularia, the melanism, netics 
induced or natural, is alwa 

As stated in the concludi 
Society paper (Harrison and Garrett), this work 
left undecided the question whether it was the 
metal or the acid radical which played the active 
part. To determine this, additional work was 
undertaken with a Saxon strain of Selensa bilunaria. 
This strain, after five inbred generations reared on 
food with eae chloride, has just 
(Dec. 19, 1926) supplied three female insects, two 
types and one m ic, @ further induction of 
melanism rendering it probable that it is to the 
metal that we have to look for the inciting agent. 

No matter what the exact meaning of these 
ox rimente, they demonstrate, without any possi- 
bility of sonra tition, that the germplasm can 
be influenced by external agencies ; therefore, if 
not of direct Lamarckian import, they lend weighty 
support to Lamarckian views, for what is in more 
intimate contact, chemically or otherwise, with the 
germplasm than the soma 

Irrespective of this, they supply, what evolution- 
ary theories all lack, an experimental demonstration 
of at least one cause of variation ; in fact, they 
beyond this, for they actually provide the A 
new in evolutiof, that food not normal to any given 
organism may so affect its germplasm as to give 
rise to heritable variations. This being granted, 
we see at once how a change in habitat can originate 
new forms and finally new species. _ 

In no group of organisms would this be more 


a Mendelian dominant. 
remarks of the Royal 
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potent than in planta, and thus, iħstead of an ap 

to the sorting out of various" genotypes as by 
Turesson ? to account for the existence gf localised 
genotypes in various plant species, we can conceive 
of their origin in the stations'in which they now 
exist. So, too, in the variation of cultivated plants 
influences of the same order are at work. 

Nor are animals in Nature exempt from ite 
operations ; local races of animals, er the work- 
ings of this principle, find a ready explanation, and 
so do the various forms into which wild animals 


break when domesticated. In no group of animals’ 


are ita workings so beautifully illustrated than in 


the Insecta, particularly in the phytophagous 


groups. l 
Often enough, owing to the preference of plants 
to grow in dein to associa ona: different ies of 
aay grow intermingled. What then 1s more 
ely than the accidental transference of or 
larve to the wrong foodplant t Is nt the differ- 
ence between species chemical? If larva so 
transferred react as in the experimental work, new * 
pee races or species must arise, isolated 
y their attachment to a special foodplant, and 
induced to vary from the type from “which they 
were derived by the influence, exerted chemically, 
of that foodplant. Of insects so related to one 
another, even in our own restricted fauna, we have 
many ; for example, the moth Cerura btscuspis is 
purely an alder feeder, whilst its congener C. furcula 
takes sallow, the Aleurodid Tetralicia vaccinii foeds 
on bilberry, and T. ericae on Erica tetralix, the gall- 
gnat Loswiola centaureae parasitises Centaurea nigra 
and ite relafive L. serratulae, Serratula tinctoria, 
and so the list eould be extended to all insect 
groups. 

“ The Plant Species in Relation to Habitat and Climate,” 

Heredtaz, vol. 6, 1025. 


a 
€ Ag demonstrated by me in the case of tho Gallmaking sawflies of 
the genus Pauntants in s papar now in the press, ‘ 


Electro-deposition of Rubber. 


eS recent announcements in the press it 
would appear that somé considerable 
are likely to take place in the technology of 
rubber as the outcome of patented developments 
in the process of rubber electro-deposition. So 
promising have been the results obtamed that the 
American rights in the various patents concerned 
have been transferred from their original owners, 
the Anode Rubber Co. of Great Britain, the 
B. F. Goodrich Rubber Co., and the Eastman 
Kodak Co., to a new company called the Ameriqan 
Anode, Ino., for independent exploitation. The 
British rights, it is understood, have just been 
aoquired by the Dunlop Rubber Co. and its associ- 
ated concerns.- It is perhaps too soon yet to 
estimate the commercial value of the whole process, 
for it can only be ed as emerging from the 
rimental ; but the fact that strong 
financial stpport is already forthcoming furnishes 
presumptive evidence of its value. 
The possibility of rubber electro ition dates 
baok to 1906, when Henri observed that in rubber 
latex; which is a colloidal suspension of rubber 
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particles in a serum, the particles are negatively 
charged and migrate to the anode er the 
influence of a directeléctric current. The observa- 
tion found early practical application in Cockerill’s 
roceas, patented in 1908, for removing rubber frdm 
tex by depositing it eléctrically upon a moving 
anode ; but as this cess led only to the pro- 
duction, of orude rubber—im fact it was only 
intended for the coagulation of rubber from latex 
rior to shipment—its commercial T was 
imi The importance of the recent develop- 
ments in this field arises from the diseovery, e 
ind tly in 1922-23 by Klein in H and 
by Sheppard and Eberlin m the Uni Stétes, 
that all the i iente essential to the production 
of. finished rubber articles, namely, the sulphur 
uired for vulcanisation purposes, many fillers 
and other compounding ingredients, as well as 
organic dyes and vulcanisation soccelerators, can 
be admixed in a finely divided state with rubber 
latex or even with an artificial dispersion of rubber, 
and that the whole adsorption compound produced 
can be electrically precipitated as a homogeneous 
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layer on the anode which serves as a mould. It 


then only remains to vulcanise the deposit in the 
usual way, either after separation from the metallic 
surface or while still adhering thereto. Of course 
it may not be desirable to add the vulcanising 
ae to the bath, but to effect a cold vulcanisation 

r deposition. In fact, as may be gathered from 
the patent literature on the subject, the process 
is capable of many modifications. 

It will be evident that the process which has 
been outlined eliminates many of the cumbersome 
‘mechanical méthods at present associated with the 
rubber industry. The operating conditions can be 
precisely controlled, whilst by maintaining them 
constant the process can be made continuous or 
even automatic ; moreover, being a cold process 


Against these advantages must be set the faot that, 
since rubber is a non-conduotor, it is possible to 
obtain only comparatively thin sheeta of rubber 
product, though further investigation will doubtless 
remove this limitation. The oxygen liberated by 
electrolysis at the anode gives rise to a further 
difficulty, inasmuch as it leads to the formation of a 
spongy deposit ; already, however, many pro 

have made for overoĝming this defect, such 
as the use of porous moulds surrounding the anode 
or the addition of reducing agents to the bath. 
When the technique of the process has been per- 
fected, a reduction m the cost of manufacture of 
sheet rubber goods and rubbered fabrics may be 
anticipated ; not only that, but important de- 
velopmentsa may be expected in the direction of 


throughout, the orignal quality and structure of | the coating of metal and other surfaces with 
the starting material are retained in the product. | rubber. 
Obituary. 


SE Jons Soorr Karim. 

QE JOHN KELTIE semed endowed with per- 
petuak youth. He regulated his activities so 
nicely to his increasing age that, even when well 
advanced in his eighty-seventh year, he was able 

in one day tS lunch at his club, attend a lo 

oommittee meeting and the Council of the Ro 
phical Society, conduct a dinner of the Geo- 
graphical Club, sit ugh a long evening meeting 
of the Society, seeing and hearing everything as 
clearly as when a boy, and, after returning home, 


sit until midnight talking over the past and 
p the future for a year or two ahead. He 
ound lite so full of interest and satisfaction that 


there seemed no reason why he should not live to 
celebrate the cen of the Royal Geographical 
Society m 1930, and that of his own birth in 1940. 
He Was happy in being spared the suffering af 
long illness and the dullmg of his physical powers ; 
he died of bronchitis on ednneday. Jan. 12, at 
work almost to the last day. 

Keltie was born m Dundee on Mar. 29, 1840, 
inheriting from his ancestors’, who gwelt in Glen- 
devon, a store of bodily health and mental fitness, 
but nothing more. Unaided and self-supporting, 
he made his way through several sessions, first at 
the University of St. Andrews and then at that of 
Edinburgh, though without taking a degree. The 


* choice of & career seemed to lie between the dominie’s 


. famous “ Enoyclopsdis,” 


desk and the preacher’s pulpit, and he rei 
himself for the latter in the United Presbyterian 
Church. Buf the narrow theol of the time 


repelled Keltie, and he used to tell how thany years 
late he looked up the “ Year-Book” of his old 
«Church and found his name branded with the ourt 


- comment, “‘ Lapsed into literature.” 


Keltie’s literary work hégan in 1861 with 
Mesars. W. and R. Chambers in Edinburgh, who 
were then publishing the first edition of their 
and at this period he 
produced many pieces of work in various fields, 
including a “‘ History of the Hi Clans.” He 
married in 1865, and soon found life in Edinburgh 
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‘tion with that firm to the end of his life. 


too narrow for his ambition. The southmg 
instinct of his race brought him to London in 1871, 
when he joined the editorial staff of Messrs. 
Macmillan and Co., Ltd., and ‘remamed in associa- 
He acted 
as sub-editor of NATURE from 1873 until 1885, and 
as editor of the “ Statesman’s Year-Book ” from 
1880 until his death, this being the last of his 
literary activities and that of which he was most 
proud. In 1873 he wrote an article on the island 
of Socotra and sent it at a venture to the Times, 
which accepted it, and thus began a 4ifelong associa- 
tion with that journal. It was probably this 
chance which turned his attention, seriously to 
geography in time to share in all the stirri 
isodes of the opening up of Africa, the penetra- 
tion of central Asia, and the polar expeditions of 
sabe remarkable years. His work on NaTURH 
imilatly developed in him a wide knowledge of the 
literature of acience and a keen though unspecialised 
interest in its advances. f 
Keltie joined the «Royal phical Society 
as a feHow in 1883, and in the following year when 
the Society was roused, at the instanoe of Mr. D. W. 
Freshfield, to deal with educational aspects, he 
was appointed inspector of geographical education 
and commissioned to inquire into the methods of 
teaching m Great Britain and abroad. On this 
service Keltie travelled thro the principal 
countries of Europe and brought home a very large 
collection of textbooks, maps, and teaching 
apr liances which he exhibited and lectured upon 
in London, Edinburgh, and other places. He pro- 
duced a valuable report setting forth the deplorable 
state of geographical teaching in the British 
Isles as compared with France, Germany, and Italy. 
From this report directly the revival m 
teaching geography which has culminated in the 
training and appointment of professors or readers 
in avery British j University an the institution of a 
graphical tripos at bridge. In 1894 the 
AeeeRans of the Royal Geographical Society 
became vacant and Keltie was appointed to the 
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post, then a part-time occupation, which afforded 
t opportunities for the pursuit of private 
iterary work. Keltie soon e the indis- 
pensable helper of the assistant secretary—the 
t naturalist H. W. Bates, whom he succeeded 
in the secretaryship in 1892. From this time 
onward the administrative work of the Society 
his attention and could well have filled- 
the whole time of a leas untiring worker than 
Keltie; but it only stimulated his literary and 
journalistic powers and, at a time when the science 
of publicity was still imperfectly developed, his 
connection with the press did much to enhance the 
prestige and popularity of the Society and the fame 
of the great travellers and explorers with whom he 
was in daily contact. 

Throughout his work at the Royal oe 
Society Keltie was on the side of progress, always 
encouraging those who were striving after more 
scientific methods in exploration or discussion and 
always interposing a moderate but unwavering 
Opposition to reactionary tendencies. The confid- 
ence which successive presidents and councillors 
reposed in his judgment made him a power in the 
Society and in the geographical world even in his 
days of silent service, as After he retired 
from the TER in 1917, he was elected to 
the Council and latterly acted as vice-president. 

Keltie was long connected with Section E of the 
British Association, in which he was recorder for 
several years and president at the Toronto meeti 
of 1897; afterwards he served on the Council a 
the Association. He bore the lion’s share of the 
organisation of the great International Geo- 
graphical Co of London in 1895 and was one 


of Tenien p E A He also supported 
the Geographical Association trom its day of small 
things and helped it forward to its present splendid 
maturity. ' 

Although most of his work is likely to be forgotten 
as journalism, much of it ranks as literature and 
is of more than ephemeral interest, especially 
his “ Partition of ica ’—a, study of political 
geography in the making — and Applied 

graphy.” He initiated and edited several 
important series of books on travel and explora- 
tion either alone or in collaboration, In 1893 he 
reconstructed the serial publications of the Ro 
Geographical Society and made its monthly 
Toural the most popular as well as the most 
widely circulated paper of ita kind in Europe, while 
at the same time maintaining to the full ite scien- 
tific character and the high standard of ita casto- 
graphy. His skill as an editor was of a high order, 
and he excelled in the art of inducing difficult 
contributors to follow the rules. 

Though no explorer and little of a traveller, 
Keltie exerted a powerful inflnence on exploration 
in every quarter of the globe by his close personal 
relations with travellers of every nationality 
during the last quarter of the nineteenth century 
and the first quarter of the twentieth. He had the 

uick intuition of the Highlander combined with 
the slow caution of the Lowlander and balanced by 
a tact and generalship peculiarly his own. While 
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faithful to his riors and tb his subordinates 
alike, he never in the duty of giving sound 
even if unpalatable advice to the former, and he 
always treated the latter as fellow-workers and 
was scrupulously just in giving them credit for 
good intentions as wellas good work. He attained 

t success in organising publio ceremonial 

otions, and his private hospitality, aided by the ` 
charm of his daughter Mrs. T: L. Gilmour, will long 
be remembered. 

The appreciation in which Sir John Keltie’s 
work is held by those best qualified to judge it may 
be estimated from the honours he received. These 
include gold medals from the a cates Societies 
of London, Edinburgh, Paris, and New York, the 
honorary membership of nearly all the eae a 
societies in the world, the honorary d of LL.D. 
from St. Andrews, the companionship of several 
Scandinavian orders, and y the honour of 
knighthood, which he received in 1918. 

Hoga Rosmer Miu. 





De. C. L. WITHYCOMBJ. 


Dr. Crer Luckes WIrayocomBa,’ lecturer in 
advanced and applied entomology, died at Cam- 
bridge on December 5, aged twenty-sight years. 
Born at Walthamstow, the son of a schoolmaster, 
he early developed a peculiar taste and power for 
the keeping and rearing of insecta, and this indi- 
cated his career. He his - Intermediate 
Science Examination from Birkbeck College, and 
then went on to King’s Coll where he came 
under the influence of the late Prof. Dendy and of 
Dr. Mackinnon, on whose advice, with the object 
af broadening his science, he took the ordinary 
d in botany, chemistry, and zoology instead 
of honours in one subject. He then went to the 
Imperial College to work under the late, Prof. 
Pe who regarded him as by far the best pupil 
he ever had. 

During these years Withycombe spent all his 
spare time in the field, and he kept and reared 4 

series of Neuroptera, on which group he 
ublished fourteen papers, the most importante 
being on the biology of the group in reference to 
the phylogenetio significance of their immattre 
(Trans. Hat. *So8., 1928 and 1925). The 
phytogeny had already been discussed by Hand- 
on paleontological evidence, and by Tillyard, 
and Comstock on external morphology and wi 
venation. While their work was fully soiaiiaed: 
the result was a modestly written discussion of the 
relationshgps of the families together, summarised 
by the propounding of a new phylogenetic free, 
based also on the mass of rfew facta discovered by 
the author; assuredly this paper marks a stage 
in the scientific history of the prone It is a pity 
that the task he had set himself of monographing 
the British species cannot be carried out. 

In 1923 Dr. Withycombe went to Trinidad 
as lecturer in entomology at the newly founded 
Imperial College of Tropical Agriculture. He was 
happy in having agreeable coll es, and in se2ing 
the tropics and their produce. He described to me 
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how his first yeaf almost daunted him with his 
realisation of the insufficiency of present knowledge. 
It was clegr he was ing through his transition 
period, blending what he knew of three sciences 
into one harmonious whole. It was at this time 
he published his work on the bladders of Utriou- 
larie, which as a jan he had independently dis- 
` covered as capturing their prey by active movement 
in to stimuli. Hi ought henceforth 
Ee ee and this is well sean in his 
researoh on the sugar-cane frogho blight in 
Trinidad. Here he was deali oan 
introduced but belonging to the forests of the 
island, only secondarily attacking the canes. 
Having steadied his insects and his plant together 
as one entity, his advice to the planter is to attend 
‘with the greatest cafe to his oultivation, in 
particular to see that his canea-have plenty of 
water physiologically available for their growth. 

Canes do*not necessarily show serious blight 
when froghoppers haye been abundant, nor is an 
abundance of the insect a necessary condition for 
serious blight.” Other research in Trinidad resulted 
in the discovery of a bollworm, Sacadodes pyralis, 
a moth, thë life history of which was worked out, 
and much time was spent in studying and rearing 
successive generations of cotton stainers, Dysdercus, 
bugs which prefer cotton to their natural Malvaceous 

lants and stain and rot the cotton lint by the 
Esra and fungoid spores they introduce. 

Dr, Withycombe only came to Cambridge in 
August last, and be at once set to work on his 
material of froghoppers and Dysdercus. He had 
Se a a course of advanced lecthres, and he 


a sub-department to get into order. As a. 


lecturer he was almost conversational, as he had 
seen everything of which he spoke, and his class 
loved him. As a colleague we admired and loved 
him foo, for he had a most lovable personality, 
quite extraordinary vision, and absolute devotion to 
research, J. 8. G. 


ee 


Mr. Cuartas Haroma, formerly an assistent in 

ethe Meteorological Office, diet at Hastbourne on 

Sunday, Jan. 9, in his eighty-firet year. Mr. 
ri ‘ A 


E n the Meteorological Department 
of the of Trade in 1861, and was among 
those who transferred to the service of the Meteoro- 
logical Committee when the Office was recon- 
structed in 1867 after the death of Admiral Fitzroy. 
He thus had experience of the Office under all the 
different forms of administration through which it 
had passed, with the exception of the most recent 
one of all under the Ar Ministry. For some 
thirty years Mr. ing was Principal Assist- 
ant in the Marine Division, and served under 
three Marine intendente, Captain Toynbee, 
Lieutenant Bailhe, and Captain W. Campbell 
Hepworth. He retired in 1911, but returned 
durmg the War for part-time duty, and did not 
finally sever his connexion with the Office until 
1920. His active career in the Office, therefore, 
extended over nearly sixty years. Mr. opie 
became a fellow of the yal Meteorologica 
Society in 1874, and served on ita council and 
as vioe-preaident for many years. He was the 
author of a number of meteorological papers, deal- 
se earned with climatology or marine meteorology, 
ubliahed in the Proceedings of the Royal Meteoro- 
logical Society and elsewhere. For some forty 
years he was a valued and, contributor 
of notes and articles on meteorological subjects to 
the columna of NATURE. ` 





We regret to announce the following deaths : 


Dr. Daniel Carhart, professor emeritus of civil 
engineering since 1908 at the University of Pittaburgh, 
on Dec. 8, aged eaghty-seven years. 

Dr. Forria Jewett Moore, until & year ago professor 
of o io chemi at the Massachusetts te 
of Technology, on Nov. 20, aged fifty-nine à 

Sir Isambard Owen, from 1909 until 1921 Vice- 
Chancellor of the University of Bristol, who took a 
leadi art in the establishment of the University 
of Wales (1891-98) and in the reconstruction of the 
University of Durham (1907-9), on Jan. 14, aged 
seventy-six years, ; 

Mr. F. J. Stoakley, for some fifty years chief as- 
sistant to the professor of chemistry at perc 
and wall known to many ions of men who 
have worked in the Chemical Laboratory there, on 
Jan. 16, aged sixty-two years. , 


News aud .Views. 


« IN connexion with the reprint elsewhere in this 
iue (p. 125) of Clerk Maxwell's own abetract of hie 
great memoir on the electrodynamic fleld, our atten- 
tion has been directed by Sir Joseph Larmor to the 
valuable group of Maxwell letters that were discovered 
in 1803 among Stokes’s private papers. They have 
geen made public in the “ Memoir and Scientifle Corre- 
spondence of Sir George Stokes,” voL 2 (1907), pp. 
1-45, published by the Cambridge University Press. 
They are an intimate account, reporting progress 
in a personal way from time to time in most of 
his scientiflo activity throughout his life. These and 
like collestions of letters, from many of the moat 
prominent workers of the time, all preserved by Stokes, 
make the two volumes an almost indispensable 
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prolegomens to the history of discovery in physical 
soience during the latter half of last century. A very 
interesting account of Maxwell's early years is con- 
tained in an obituary notice written by Tait for the 
Royal Society of Edinburgh, and printed in NaTuRS, 
vol. 2L 


Pror. G. ELLror Sacra has announced in the Times 
of Jan. 14 an interesting discovery which he says 
“ should settle once for all the century-old controversy 
regarding the identification of certain elephant-lke 
creatures represented ...m Mexico, Central America, 
and elsewhere m the New World.” Mr. J. Eric 
Thompson has just discovered in the Ayer Collection 
of the Newberry Library in Chicago unpublished 
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water-colour sketches made more than ninety years 
ago by M. Frédéric de Waldeck, a French artist, of 
four bas-reliefs in stucco found by himself on the 


floor of asubterranean room in the palace at Palenque, - 


and also a drawing of a part of the wall in the same 
room. The drawings on the first of the stucco slabs 
show two elephant’s heads drawn in a floral design 
which is said to be suggestive of motives of the 
Chinese T'ang period; the second shows anthropo- 
morphised heads “of characteristic Maya style” ; 
the third, a conventionalised tapir; and the fourth, an 
egg and iotis shell. The design on the sculptured 
wall representa an elephant’s head, front face with 
open mouth, on a serpent’s body, with a convention- 
alised macew and tapir heraldically grouped an each 
side. Prof. Elliot Smith also publishes a photograph 
of a crudely modelled elephant from San Salvador 
and two views of a painted vase discovered m 1916, 
at Yalloch, Guatemala, the design on which is con- 
sidered by Dr. Gann, the discoverer, to represent the 
long-nosed god B (the feathered serpent Cuculcan, 
the Aztec god Quetzalcoatl), but which Prof. Elliot 
Smith holds to represent the elephant m the con- 
ventionalised style of Java and Eastern Asia. 


As readers of Natungs are aware, Prof. Elhot Smith, 
reasoning as & zoologist, has argued ably that certain 
Maya sculptures represent the Indian elephant ; but 
is it possible in so highly conventionalised an art as 
that of the Maya to make any attribution at all with 
certainty ? The varied interpretations — tortoise, 
tapir, macaw, and the like—-which provoke Prof. 
Elliot Smith’s è amusement, are evidence of the 
ambiguity of the design rather than of the perversity 
of the attempts at interpretation. The Waldeck 
drawings would place the matter beyond question if 
they could be accepted as accurate. Prof. Elliot Smith 
quotes vindications of Waldeck’s trustworthiness, 
‘which had been impugned; but the drawings them- 
selves show the influence of the pseudo-classical 
Empire style of the French art of Waldeck’s day 
rather than the true spirit of Maya art. It is admitted 
that Waldeck had a penchant or restoration. In the 
circumstances, it is perhaps not too much to say that 
a stylised reproduction of a subject already highly 
conventionslised needs careful verification by experts 
before it can be accepted as evidence beyond question. 


Tum Gold Medal of the Royal Astronomical Society 
has been awarded to Prof. Frank Schlesinger, of Yale 
University Observatory, for his work on stellar 
parallax and astronomical photography.. Pyof. 
Schlesinger has done excellent observational work in 
spectroscopy and the variation of latitude. Specially 
notable is his work on stellar parallax, in which he 
showed how a higher standard of accuracy was 
attainable and took a leading part in the organisation 
of a number of observatories in this work. He has 
recently established an observatory at Johannesburg 
for parallax observations in the southern hemisphere. 
He has also initiated the use of wide angle doublet 
lenses for determination of position. The great 
accuracy which he has attained has stimulated 
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German astronomers to re-obseryv@ the Astronomische 
Gæellechaft Catalogue on these lineg.. 


At ita last meeting, the Council of ¢he Royal 
Photographic Society awarded the Progress Medal 
to George Eastman “in recognition of, his inventions, 
researches, publications, and other work,” moved 


partly to this step by the broad vision displayed in - 


his founding and supporting, alike with rich endow- 
ments and active co-operation, the Eastman Research 
Laboratories. From this organisation, staffed by 
some ‘of the most notable scientific workers that 
photography can claim, reporta concerned with 
almost every aspect of the subject, from theories of 
light action to the commonplaces of dark-room 
practice, are circulated freely without other tangible 
reward than the gratitude of practical workers. 
Mr. Eastman’s labours in his chosen fleld stretch so 
far back as to be barely realised by the photographer 
of to-day. Fifty years ago, while still a youth, he 
worked out from scanty data gleaned in journals of 
the period a method of producing dry plates (then a 
novelty wholly imported from Europe) and courage- 
ously started their manufacture. The same qualities 
led him later to devote large sums and his great 
practical experience to perfecting the roll-holder, 
and its natural sequel the daylight-loading film 
camera of to-day. The zest with which he interested 
himself m the new product celluloid, and the whole- 
hearted support afforded Edison in his early work 
in kinematography, are mainly responsible fof the 
rapid progress made by the latter towards mechanical 
precision. Hgd Friese Greene and Le Prince, working 
In England, enjoyed: like access to this invaluable 
help in their hours of difficulty, few of the film 


problems now puzzling British Government depart- 
ments need have arisen. i 


THe friends and admirers of the late Dr. T.88. P. 
Strangeways are forming a memorial fund, of which 
the primary object will be the provision of scholarships. 
for his five sons. The cammittee includes the Master 
of Christ’s College, the Master of Gonville and Carus 


College, the Master of St. John’s College, the’ Master , 


of Trinity Haf, the’ Regius profeasor of physic, the 
profeasor of pathology, the professor of anatomy, 
Sir Otto Bait, Bir Walter Morley Fletcher, Sir Charles 
Walston, Lady W ead, Dr. Cassidy, and many 
other well-known names. Cheques should be crossed 
“os. Strangeways Memorial Fund,” and may be* 
sent to either of the hon. treasurers: Mr. G. F. O. 
Gil, Lloyds Bank, Cambridge, or Prof. Sir Humphry 
i n, Bart., So Trumpington Road, 
Cambridgé; or to Dr. L. È. Shore, Dr. Louis Cobbett, 
or Dr. G. P. Bidder. It is obvious that a large*sum. 
wili be required; and towards this £1895 has beens 
subscribed by the Committee and a few friends. ` 


"Among the men of science of the seventeenth. 
century—a period made memorable by the work of 
Gilbert, Napier, Galileo, Wallis, Hooke, and Newton— 
the Hon. Robert Boyle will always occupy a prominent. 
place. Born three hundred years ago, on Jan. 26 
1627, he might be called the Cavendish of his time.. 
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Of noble birth, Bofle was left with ample means by 
a father who was one of the ablest of public men. 
The portrait of Boyle, however, is that of a thinker 
and not of a man of action. He was delicate and 
studious as a boy and owed much to his tutor, with 
- whom he spent some years on the continent, while in 
_ after life he was influenced by his sister, Just as Pascal 
was by hia. It was in .1654 that Boyle, then twenty- 
eight years of age, went into residence at Oxford, and 
with Wilkins and others began those meetings which 
led to the foundation of the Royal Society. Six folio 
volumes tell of his industry, and contain the results of 
his experiments in chemistry and physics. Following 
in the footateps of Torricelli and Otto von Guericke, 
he improved. both barometer and air-pump, and it was 
im his ‘ Defence of the Doctrine touching the Spring 
and Weight of Air,” published in 1662, that he gave 
us the important law known by his name. He never 
held any appointment, though he might have been 
Provost of Eton and president of the Royal Society. 
His death took place‘on Deo. 30, 1691, Just a week 
after that of his sister. They had long lived together 


in- Pall Mall and were buried side by side “ at the- 


upper end ‘of the south side of} the chancel” of 
St. Martin-in-the-Fields; but thirty years later the 
church was repuilt, and to-day no one can point to 
his grave and no monument recalls to the stranger 
that Boyle was buried there. 


Is the Sunday Times of Jan. 2, Prof. H. J. Spooner 
directs attention to some of the notable centenaries 
which occur this year. Among the names of men of 
science which be mentions are those of Newton, 
Laplace, Fresnel, Volta, and Lister. The bi-centenary 
af the death of Newton will be celebrated at Grantham 
in March, while the centenary of the death of Volta 
is being recognised by the holding of an electrical 
exhibition at Camo. The custom of commemorating 
such events should find general acceptance, for, as 
Fairbairn once remarked, ‘‘ the amallest honour we 
can do the great benefactors of mankind is occasion- 
ally to bring them to our recollection.” To the names 
„ mentioned many others might be added. Next in 
* interest to mathematicians and astrenomers, after 
Newton and Laplace, comes that of Robert Woodhouse 
(1778-1827), successively Lucasian professor and 
Plumian professor, to whém°belongs the credit of 
introducing the calculus at Cambridge and who found 

-carnest disciples in Babbage, Herschel, and Peacock. 
Another astronomer who died the same year was 
Calandrelli (1748-1827), once director of the Vatican 
Observatory, while going back four hundred years we 
have the birth of Stadius (1527-1579), a Predeceasor 
of Kepler as mathematician to the Emperor of 
Germany. <A contemporary of Stadius who should 
not be overlooked was the famous Dr. John Dee, 
alchemist and astrologer, who was born in 1527 and 
died in 1608. 

To chemists and physicists the tercentenary of the 
birth of Boyle (1627—1691) and the centenary of the 


death of Augustin Jean Fresnel (1788-1827) will 
afford the greatest interest, Though Fresnel sank 
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into an early grave he was one of the foremost students 
of optica, and it was only-eight days before his death 
that Arago placed in his hands the Rumford medal 
of the Royal Society. Another physicist of note who 
died in the same year was Chladni (1756-1827), whose 
works on sound were translated into Frenoh through 
Napoleon. Henry Beaufoy (1764-1827) was both 
physicist and astronomer but is still better known for 
his experiments m naval architecture. The year 1827 
saw the publication by Ohm of “‘ The Galvanio Circuit 
worked out mathematically”, Although no great 
chemist died in 1827, in ‘hit year were born Sir 
Frederick Abel (1827-1902), John H. .Gladstone 
(1827-1902), Edward Nicholson (1827—1890), and, 
most distinguished of all, Marcellin Berthelot (1827- 
1907). In the same year the death occurred of 
Samuel Crompton (1753-1827), whose work as the 
inventor of the spinning mule will be the occasion of 
a gathering at Bolton, and also of George Medhurat 
(1759-1827), one of the inventors of the atmospheric 
railway. Among the great pioneers of last century 
was Sandford Fleming (born 1827), who was Engineer- 
in-Chief of the Canadian Pacific Railway ee 


“until 1880. 


` Somme considerable stir in the United States was 
caused in July 1925 by the trial of Mr. John T. Scopes, 
a science teacher of a Tennessee high sohool, far 
having taught the truth of evolution m defiance of 
the Btate law. The matter aroused widespread 
mterest, and in our issues of July 11 and later, we 
published the views of a number of leading men of 
science and theologians on the desirability or other- 
wise of the control of university and school curricula 
by the State. It will be recalled that Mr. Scopes was 
found guilty, after a long trial, of breaking the State 
laws and was fined 100 dollars. The defence at once 
announced its intention to appeal against the decision 
of the judge and to raise the question as to whether a 
State law prohibiting the teaching of evolution was 
consistent with the constitution of the United States. 
The case came before the Supreme Court of Tennessee. 
and on Jan. 15 the vefdict was given that the ‘anti- 
evolutifn’ law is constitutional, but that the lower 
court erred in fining Mr. Scopes 100 dollars: Mr. Scopes 
was guilty of a misdemeanour, for which the maxi- 


mum penalty in Tennessee, it would appear, is 50 


dollars unless the case is tried by a jury. 


Ow Deo. 4 of last year, the twenty-fifth anniversary 
of the establishment of the Bureau of Standards was 
celgbrated at Washington. The Hon. Herbert 
Hoover, Secretary of Commerce, and “the only 
Engineer in the Cabinet,” delivered the first address, 
in the course of which he remarked, ‘‘ The Bureau 
to-day representa the greatest of all the world’s 
physical laboratories. . . . I know of no laboratory, 
no effort of any Government that representa so liberal 
and so generous a support to science as is exemplified 
in the Bureau of Standards. To-day ite appropria- 
tions approximate two and a quarter million dollars 
& year, & larger income than most of our universities.” 
Referring to the Bureau and the maintenance of a 
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high standard of living, he said, ‘‘ It is only through 
the support of agencies of this character, and hundreds 
of other institutions engaged in scientific research, 
that we may expect with confidence that as our 
population grows we can still add this increment of 
comfort and luxury which we have enjoyed in the last 
oentury.” Addresses were also giver by Dr. F. A. 
Wolf, who referred to the time when the quarters of 
the Bureau consisted of two basements in the Coast 
Survey building on Capitol Hill; by Dr. Stratton, a 
former Director of the Bureau, and by Mr. Cortelyou, 
s former Secretary. of Commerce, who spoke of the 
hundreds of men of high scholarship found in the 
Bureau, and recalled a story of Edison who, being 
asked by an interviewer to name the four most useful] 
men he knew, replied, “Oh, you wouldn’t recognise 
them. They’re working around in laboratories.” 

THs expedition to New Guinea of the Smithsonian 
Institation and the Scientific Research Society of the 
Dutch East Indies, which has penetrated 250 miles 
into the interior of Dutch New Guinee under the 
leadership of Prof. Stirlmg, has reached Singapore on 
its way back to the United States. According to a 
dispatch from the Smgapore correspondent of the 
Times in the issue of Jan. 14, 8000 ethnographical 
specimens, @ large botanical collection, and much 
information concerning the pygmy races has been 
obtained. It will be remembered that m the reports on 
the progreas of this expedition which have been issued 
by the Smithsonian Institution from time to time, 
special streas has been laid on the value-of the work 
m mapping and exploration which has been made 
possible by the use of the aeroplane. The mountain 
barrier was crossed and the entire upper reaches of 
the Bouffaer River, hitherto unknown, were mapped. 
The original intention of visiting Lake Habbema, at an 
estimated altitude of 12,000 ft., by flying was aban- 
doned; but the expedition reached a height of 
9000 ft. where three months were spent among the 
pygmiesa. These proved to be most hospitable and 
friendly, m contrast to the Papuans of the coastal 
area, who attacked the campe the canoes, and the 
transport, when several of the natives wer® killed 
The expedition would appear to have been more 
fortunate than travellers m other parts of New Guinea 
in therr relations with the pygmies, as it has usually 
been found difficult to establish contact with them. 

Aw appeal for contributions to a Maya Exploration 
Fund Has been issued by Sir Frederic Kenyon, 
Director of the Britiah Museum. As a result of the 
excavations carried out last year on the site eat 
Lubsaantun, an invitation has been tendered to the 
trustees of the British Museum by the Government of 
British Honduras to undertake the supervision of the 
archeological exploration of the Colony. The trustees 
are prepared to accept the responsibility rf funds 
allow; but as the resources at their disposal are 
limited, they ask for the financial support of the 
Britiah public m this undertaking, which promises 
results of exceptional importance. A capital sum of 
£40,000 to £50,000 is required to meet an annual 
cost of £2000 for exploration from year to year. 
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British Honduras, though a smal? territory, contains 
remains of every phase of Maya civilisation. As 
explorations of the last two or three years have shown, 
it is impossible to place any limit to the extent and 
character of the material which may be forthoommg 
from this area to help in elucidating the fascmatmg 
problems which bear upon the origin and development 
of the prehistoric culture of Central America. At 
Lubaantun itself, in the course of two seasons’ work, 
features unique in Maya art and architecture have 
been brought to light. That the continuous and 
systematic archpological exploration of the country 
should be undertaken at the request of the Colonial 
Government is in itself a gratifymg mark of the 
recognition of the importance of these priceless monu- 
ments of antiquity, which hitherto have not only 
been utterly neglected by the authorities, but have 
not even been protected from the vandaliam of any 
chanoe comer. > 


A BOOxXLET entitled “The National Institute for 
Research in Dairying: Its Work and Needs,” com- 


piled by the staff, deals with the inception, develop- ` 


ment, and aims of the National Institute for Research . 


in Dairying, which is now located (under the University 
of Reading) at Shmfleld, near Reading. During the 
time that the Institute has been established—some 
fourteen years—it has overcome many of its mitial 
difficulties and has tackled some of the pressing prob- 
lems of dairying with vision and enthusiasm. In face 
of what has been accomplished, it is to be hopedethat 
the question of finance, which still hinders the work, 
will receive attention. It is not only those directly 
connected with dairying who are indebted to the Insti- 
tute, but also the general publio for the benefits which 
arise from the Institute’s campaign for clean milk. 
The work of the Institute is classed under the headings 
of (a) management and feeding of dairy stock, (b) the 
chemical constitution and other properties of emilk 
and milk productes, (c) the methods of handing and 
distribution of milk. In each of these sections, not 
only has attention been given to the practical aspect of 
the various questions, but also the underlying scientific 
problems - have, been thoroughly studied. This has 
neceasitated a very large amount of chemical, Don 
and bacteriological Investigation. 


From the beginning, the National Institute for 
Research in Dairying has placed the production of 
clean milk in the forefront of ita programme, and it 
has succeeded in stimulating a very keen interest in 
this subject throughout England. At the present time 
there is & steady increase in the number of clean-milk, 
competitiom, which are ‘mainly orgatiised by the 
county authorities. In 1925, the number of those 
competitions totalled 85, and there is every reason 
to expect an Increase in the future. Demonstrations 
of methods to be employed in producing clean milk 
on the farm are now a feature of many county and 


‘local agricultural shows, and the visits of the county 


dairy instructors or instructreases to the farms in their 
respective areas are spreading the knowledge which is 
so vital to success. Most of these dairy teachers have 
been to a special course of mstruction at the National 
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Institute, so that, 1A addition to research, the Institute | that they will be crowned with a success that will 


plays & very important part in training and stimulat- 
ing those who are able to influence the farmer in this 
important ‘question of clean, safe milk. 


Tue inaugural meeting of the Institution of Fuel 


~ Techhology was held m London on Dec. 7 and 8 last. 


Sir Alfred Mond, in his presidential addreas, discussed 
the problem of fuel generally m an-interesting and 
stimulating manner. He pleaded for more oo- 
operative effort in the scientifico development of fuel, 
and more optimism in industry asa whole. T. Hardie 
read a paper on modern, practice in gas manufacture, 
based on the experience of the Gas Light and Coke Oo: 
The thermal efficiency of carbonisation in modern 
vertical retorts has reached 85 per cent., and of 
carburetted water-gas manufacture nearly 70 per 
cent. Prof. R. T. Haslam, Massachusetts Institute 
of Technology, contributed a theoretical discussion 
on the combustion of carbon, and Sir Richard Red- 
mayne & paper on the German brown coal industry, 
- giving & very comprehensive account of the fuel itself 


` and of the various processes to which it is now put ; 


ib emphasised the potential value of such a low-grade 
fuel when suitably exploited. A paper was contri- 
buted by W. E. Groume-Grjimatlo, of Petrograd, on 
his theory, based on hydraulic analogy, of the flow 


. of furnace and heating gases, and ita application to 


furnace construction. §. McEwen discuased the 
economies of low-temperature carbonisation, with 
gpectal reference to the supply of pulverised fuel and 
its use. Dr. J. 8. Owens gave an account of modern 
views on smoke and public health, The Fuel 
Hoonomist for December contains a full account of 
the papers and discussions, which are of considerable 
interest and value. 


Wa learn from the report for the past year of the 
British Photographic Research Association, which 
was presented to the Council by the Director of 
Research on Nov. 28, that the Association has now 
entered on the last year of ita second period of grant 
from the Department of Scientific and Industrial 
Research, and is therefore gbliged to consider the 
question of the future.. The Association is supported 
financially by the subscriptions of its members, 
supplemented by a grant,from the Department, and 
in this manner hag been ‘enabled to make a really 
good start and thoroughly to justify ita existence 
during the last nine years. We wish we could add 
that it was thoroughly well established, but the 
obviously uncertain nature of ita mcome must be a 
-source of anxiety to every member of the staff, and 
now and then leads to the loes of value’ aasistanta., 
wh® naturally are ready to pass to appointments of a 
more apparently secure character. 


Ar the last annual general meetmg of the 
Association, & resolution was peased that “it is of 
great importance to the industry that the British 
Photographic Research Association should be ocon- 
tinued, and that every effort should be made to 


secure its continuation on a sound finaneial basis.” 


Woe sincerely hope that these efforts will be made, and 
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enable the Association not only to feel that it is well 
established but also that it may look forward to a 
healthy growth. The last year has added eight to 
‘the total of ita scientifico communications published, 
and two others are in the preas. In addition, four 
summaries of literature have been circulated, frequent 
meetings of the staff with members of the scientiflo 
staffs of manufacturing firms have been held, and 
three lectures have been given in response to 

‘requests from outside circles.” Assistance or 
advice given confidentially to the members of the 
Association is one of the other activities of the 
research staff, but its main work is to supplement 
and not to replace the research departmenta of the 
various manufacturing firms, by attacking funda- 
mental problems rather than those immediately oon- 
cerned with factory work. It is pleasing to note that 
a certain feeling of distrust that existed at first on the 
part of some manufacturers has now been replaced 
by one of confidence in the research staff of the 
Association and its Director. 

THs Society for Experimental Biology met at 
Bedfgrd College, London, on Jan. 10 and 11. At the 
first seasion Prof. A. E. Boyoott described experiments 
to determine the cause of the local distribution of 
Planorbis and Bithinia in a group of ponds, Mr. R. E. 
Chapman showed the effect of bicarbonates on photo- 
synthesis in water planta, Dr. W. K. Slater discussed 
the effect of anaerobic conditions on the metabolism 
of the cockroach, and Dr J. Needham communicated 
a paper on the carbohydrate mefaboliam of the 
developing egg. A number of demonstrations of 
plant ‘and animal experiments were also made. The 
second session, which was devoted to a symposium 
on the relative growth of parts, in which Prof. J. 8. 


‘| Huxley, Misa M. Shaw, and Mesars. M. Perkins, John 


Hammond, J. T. Cunningham, and others took part, 

was characterised by lively discussion. In the third 
ere Dr. C. M. Yonge described intracellular 
digestion in Metazoa and Mr. G. F. Marrian explained 
the inter-relationshipe of respiratory pigments. Mr. 
G. P. Wells summarised experiments on the action of 
cations on invertebrate muscle, and Mr. V. J. Clancy 
described recent work on the biochemistry of saclero- 
protems ‘which go to form akeletal and protective 
structures in animals and planta. At the annual 
meeting twenty-two new members were elected, fand 
on the evening of Jan. 10 a dinner at the Florence 
Restaurant was attended by about fifty members and 
gyceta. i 


AT the fourth annual meeting of British zoologists 
in the rooms of the Zoological Society on Jan. 8, it 
was proposed by Prof. Stanley Gardiner, and carried 
unanimously, “That this meeting representa to the 
Trustees of the British Museum the desirability of 
equipping zoological expeditions for the purpose of 
obtaining as full a record i ee a 
present faunas.” 


Tow Research Association of British Paint, Colour 
and Varnish Manufacturers has made arrangementa 


JANUARY 22, 1927] 


NATURE 


137 





to purchase a property at Teddington near to the 
National Physical Laboratory, to be used as its 


research station and laboratories. It is hoped that 
the premises will be ready for occupation by the end 
of March. A Technical Advisory Committee has been 
appointed to consider and draw up the preliminary 
programme of research, and a second member of the 
technical staff has been appointed, namely, Dr. J. O. 
Cutter. 


APPLIGATIONS are invited for the following appoint- 
ments, on or before the dates mentioned :—An assistant 
master to teach engmeering science in the day junior 
Technical and Evening Technical Schools, Truro— 
The Principal, Technical Schools, Truro (Jan. 28). 
A secretary to the Royal Asistio Sociéty—The 


Secretary, Royal Asiatic Society, 74 Grosvenor 
Street, W.1 (Jan. 29). A lecturer in machine drawing 
and design in the department of engineering, Uni- 
versity College, Nottingham—The Registrar (Jan. 31). 
An assistant editor of British Chemical Abstracta—B 
(Applied Chemistry}—The Secretary, Bureau of Chemi- 
cal Abstracts, 46 Finsbury Square, E.C.2 (Feb. 4). 
A principal of the Teachers’ Training College and 
professor of education in the University of Western 
Australia—The Agent-General for Western Australia, 
Savoy House, Strand, W.C.2 (Feb. 10). A test 
assistant at the Royal: Aircraft Establishment for. 
general assistance to the scientific staff of the wind 
tunnel section of the Aerodynamic Department— 
The Chief Superintendent, R.A.E., South Farn- 


borough, Hants. (Reference No, A. 142). 


Our Astronomical Column. - 


Commrs.—Mr. Blathwayt, who discovered his first 
comet a year ago, has now found a second one, which 
is of the nmth magnitude, being the brightest comet 
that has been in sight for months. The place 
of discovery is Braamfontein, near Johannesburg, and 
the position on Jan. 18 at 1 28-0™ is given as R.A. 
155 44m 0s, 8. Decl. 29° 46’, daily motion + 128, 8. 50’. 
The comet is too far south for observation in England, 
but may come northward later. 

Prof. J. Comas Sola, of Fabra Observatory, Barce- 
lona, has discovered an object of doubtful character 
(comet or minor planet). Its place on Jan. 10 at 
Oh 30-07 U.T. was 8h -19m 208, N. Decl. 2° 22’, daily 
motaon — 1m 28s, 8, 18’, magnitude 12-4. If it is a 
minor planet, it must have a fairly small mean 
distance and a hẹh inclmation, go that it is an object 
of mterest in any case. . 

_ Dr. A. C. D. opal has deduced the following 
orbit of comet 1926 f. (Comas Sola) from photographic 
observations by G. Merton and F. J. Harmsaves on 
Nov. 10, Dec. 8, Dec. 24: 


T= 1927 Mar. 22-1992 U.T. 

w = 88° 27’ 807-8 

Q=65 86 29-2 | 1026-0 

+=18 45 40-0 : 

i $=35 5 30-5 - a 
= 0-248689 ° 
o Parade 8-51645 years. e 

These elements mdicate a close approach to Jupiter 
in May 1912, and are therefore compatible with the 
suggestion of identity with Spitaler’s comet 1890 VI. 
Very large perturbations are required to make this 
possible; the aphelion distance havi 


increased from 
5-08 to 6 568, which latter is 14 unita beyond the orbit 
af Jupiter. 
EPHEMBRIA FOR (4, 
BA, N. Deol lga. o 

Jan. 24 2h 30m 468 18° 40’ 0-148 
‘Feb. 1 2 49 52 20 26 0-166 
és 9 3 2 10 22 14 0-183 


[he comet should be readily observable until May, 
which would be six months after discovery. It re- 
nains within a few degrees of Mars for some time. 


THe Mivon Pianevs.—Prof. H. N. Russell gives in 
he Soieniifio American for January an interesting 
summary of our present knowledge on this subject. 
Keen visual serutiny revealed 300 planeta between 
1847 and 189I; then the photographic method was 
«troduced and led to a great increase in the rate of 
discovery, more than 1800 discoveries having been 
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announced between 1891 and 1926. At present, 1046 
planeta have been well observed and have received 
permanent numbers; about 1000 more are known to 
exist, but their orbits are only roughly determined. 
The search cannot be pronounced a waste of time, 
if only for the fact that it led to the discovery of Eros, 
which gives such an excellent means of determining 
the solar . Albert, Alinda, and Ganymede 
resemble in travelling partly within the orbit of 
Mars. The group of am jan planets, which make 
equilateral irene with Jupiter and the sun, give an 
example in the heavens of a solution of the 3-body 
problem which Laplace had announced from thtory 
more than a century earlier. Dr. Baade’s remarkable 
asteroid Hi , the orbit of which extends from 
Mars to and is more eccentric than many 
cometary orbits, also presents interesting features, and 


raises some puzzling questions in cosmogony. 

It is satieractony heat International co-operation in 
observing the minor planeta, which broke down during 
the War, is being established afresh. Prof. M. Wolfs 
first photographically discovered planet was lost for 
some thirty years, and was then recovered in America, 
penis ea needed a long series of observations to 
establish the identity. y 

SaTHLLITES OF Mans.—These satellites offer some 
interesting problems, ing to their close proximity 
to Mara, with remalting suite to their orbit A peg due 
to the planet’s oblateneas. There is also the poss- 
bility of some alteration of the mean motion of 
Phobos aè a reaction of tidalfriction. Hence the series 
of measures made in 1924 with the 26-in. equatorial 
at the United States Naval Observatory, W D, 
by A. Hal, E. C. Bower, and Miss E. A. Lamson 
(Asir. Jour., No. 878) is of interest. The corrections 
to the mean daily motions are: 


' Deimos. Phobos. 
Hal & < -0-000080°  +0-000090° 
Bower . -0 000107" + 0-000097° o 
The deduced values of the reciprocal of the mess of 
Mars are: i p ; 
Deimos. Phobos. 
Hall 3,108,500 3,157,100 
Bower . 3,127,200 38,212,100 
Giving Deimos double weight, owmg to the r are 
subtended by its orbit, the weighted mean is UES 


Thus the observed value of the mass is nearly 2 per 
cent. smaller than the accepted value, rather & large 
difference. 
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Research Items. 


ANTHRQPOMETRY OF THE ABORIGINES OF ÑOUTH 
AUSTRALIA.—Dr. T. D. Campbell and Dr. Aubrey J. 
Lewis have published in the eanseiona of the Royal 
Society of outh Ausiraha for 1926 observations on 
28 aborigines (11 males and 17 females) from the camp 
at Ooldea on the of the Nullarbor Plain. Most 
of them belong to the Alinjera group, a few to the 
Willoorara group. Individual measurements are 
ge the mean vyaluea working out aa follows: 

tature, 1508-4; cranial | , 187; cranial breadth, 
136; nose height, 432; nose breadth, 44:8. The 
‘means of the indices are: Cephalic, 72-2; facial, 
81-7; nasal, 104:6; ear, 58-1; radio-humeral, 81-5. 
The figuies are compared throughout with those 
collected by Prof. Wood-Jones and Dr. Campbell on 
varying numbers of individuals, in one case—stature 
——more than three hundred, and are found to approx1- 
mate to them fairly closely. Thay | Seis confirm the 


assertion that the sabongine of tral Australia 
belongs to% pure stock with well-defined and con- 
stant phys characters. He is dolichocephalic, 


platyrhmic, and dolichokerkid, the breadth of his 
ear 18 about half ite length, while as to his jaw, the 
mean index is fairly constant though there is con- 
siderable individual variation. 


Prine o e INDIANS — 
thou neroft, for the purpose of his “ History 
of Ook Ae drew freely on most of the available 
sources, & re-examination of these, mostly diaries of 
Pan priests who accompanied punitive or ex- 
ploratory E EAT not generally aval- 
able— has shown that they contain much supple- 
men. material of archsological or ethnological 
value. Mr. E. W. Gifford and Mr. W. E. Sobenk, 
who have already published material gelating to the 
southern San Joaquin Valley in the University of 
Caitfornia Pubkeations in American Archeology and 
Ethnology, have now issued the data relating to the 
California Delta ion in vol. 23, No. 2 of the same 
series. The reco of the expeditions in question 
extend from the year 1772 to 1849. They throw 
an mteresting light on the sources of food supply, 
comment being made on several occasions on the 
vast quantity of game. At Carqumez great mounds 
of fresh-water mussel shells were observed in the 
vicinity of a native village; but probably two 
different of culture were represented. Of the 

eral conclusions which can be qrawn, the most 
interesting is thet based on evidence pointing to the 
infiltration of European influence. In 1819 the 
oapture of forty-nme horsea belonging to the Muque- 
lemes near the Calaver be uin confluence 
is significant, and the object of many of these ex- 
peditions was to recover escaped converts. The 
possible mixtures and modifications of physical types 
which resulted imposes great caution in the inter- 
pretation of skeletal evidence from certain groups or 
regions. Radical differences in cultures are difficult 
to note. Conclusions as to the numbers of the 
papulation require a large margin of error. In 1806 
there may have beer anything from 3,000 to 15,000 
inhabitants. In 1870 the Indian population in this 
area had fallen to 5. ` 


Tae ManpsHurian TickR.—The area inhabited by 
the tiger in the Far East is widely separated from 
the main area comprising India and southern Chine. 
The Mandshurien tiger, according to recent researches 
by Bakov, recorded in Priroda, Nos. 5-6, 1926, should 
be regarded as a species distinct from the southern 
tiger and more closely related to the foam] cave 
of Europe. It differe even in its habits from the 
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southern species, which lives ın the jungle, for the 
Mandshurian tiger lives in taga, 1.6. in the dense 
forests eile to eastern Siberia, and it definitely 
dislikes heat, going up to the mountains in summer, 
while in winter it 18 perfectly comfortable even 
during the hardest frosts. The principal prey of the 
Mandshurian tiger is wild pig, but it is doing & great 
deal of dam to cattle, while 1t also often attacks 
men 6ven in the day-time. 


AGRICULTURAL Map oF Ruasia.—The Russian In- 
stitute of Appled Botany, in Lenmgrad, has just 
published a very intereatin icultural map of the 
country compiled by Prof. f. . Makarov. e map 
itself is reproduced on a fairly scale in colours, 
and shows, by the ‘dot’ method, the relative dis- 
tribution and density of crops in the cores Oh 
single dot representing 1000 hectares of crops. i 
method makes the map exceedingly instructive, as 
even a superficial glance is sufficient to show the very 
I and pecular distmbution of cultivated land 
in Russan territory. Very concentrated dots in- 
cicate the highly cultivated areas of the Ukraine, of 
the northern casus, and of the Volga region, while 
smaller in size but nearly as dense accumulations of 
dots indicate the numerous oases in the vast deserts 
of central Ama, which are otherwise quite devoid 
of dots. Of icular interest to every naturalist 18 
the northern limit of agroulture, which 1s also shown 
on the map. The line drawn on the map shows the 
northernmost limits of actual cultivation of cereals 
during the last century; it does not coincide, how- 
ever, with the northern limit of possible agriculture, 
or with the lmit of a stable culture forming an 
economic basis of the population; it les between 
theses two lines. The course of thaline on the map 
begins in European Russia at lat. 62° and runs eest- 
wards more or lees parallel to the White and the 
Polar Seas, but near the Ural Mountains it suddenly 
dropa to Jat. 60°. Having crossed the Urals the line 
runs across Siberia, now ascending, now descending 

in. An in point is shown in eastern 
Siberia, where the line forms an enormous loop em- 
bracing the lowlands of Yakutak with the river Lang 
and its tributaries. The northernmost point in Siberia 
touched by the line is lat. 65° N., this bemg in the 
Yakutsk province; but in the Amur region, between 
the same meridian, tthe lne comes down only to 
lat. 48° N., and reaches the Japanese Sea at lat. 
45° N. Isolated outposta of agriculture ocour in 
Siberia far beyond the line, and even well beyond the 
Arctic circle. Apart from the general map, this pub- 
lication contains a number of regional maps, showing 
the distribution of crops in various parts of Russia 
in detau, as well as explanatory text giving much 
statistical information. 


Aw APPARATUS FOR CATOHING THE MICRO-FAUNA 
OF THE SE4-BoTrom.—A new apparatus for this pur- 
sg is described by Dr. Th. Mortensen (Saertryk af 

wensk. Aledd. fra Dansk naturh. Foren. Bd. 80, 

p. 445-451). Recent investigations have indicated 
bath the m tude and unportance of the micro- 
fauna of Frese bers deposita ın the sea, but ıt has 
always bean difficult to obtain adequate samples ol 
this, since it 18 very laborious to sft out microscopic 
animels from the mass of material brought up m the 
dredge or trawl, while the Petersen greb, though more 
satistactory, gives but a amall sample. Dr. Morten- 
Ben's Bp tus, designed to remedy this, consists off 
a fine slk net attached to a rectangular iron frame 
the whole being prevented from ainking into the 
bottom deposits by a pair of thin sino plates whick 
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are attathed to the iron frame in front and to one 
another behind and at either side. They are bent 
upwards at the anterior end like the runner of a 
sledge and are almost as long as the net which lies 
between them. In use the net skims along the 
surface of the mud and collects an abundant sample 
of the micro-fauna from the surface layers. When 
used on a sandy bottam, an iron bar is attached a 
little distance m front of the mouth of the net so as 
to stir up the light o i which remain floati 
long eno to be t in the p net. 

lent ta have been obtamed in depti up to 
94 metres with tbis'-net, abundant catches of 
nematodes, planarians, amall annelids, ostracoda, 
copepods, and many small molluscs having been 


CHROMOSOME MuasunuMenrs.— The accurate 
measurement of chromosomes is a difficult field in 
which little has yet bean done. An extensive and 
laborious series of such com tive measurements 
has recently been made by Nesta Ferguson (Phil. 
Trans. .Soc., vol. 215 B, pp. 225-253) on the Aloms, 
a group of Liliaceous genera comprising Aloe, Gasteria, 
Apicra, and Haworthia: More than species 
were com as the chromosome content of 
their nuclei. In all these genera there are four long 
chromosomes and three short ones, but seven species 
and varieties were found to be tetraploid, havi 
eight long and six short chromosomes. Tables of 
measurements and graphs of variation in chromosome 
len are follo by measurements of width m 

iferent stages of mitosis, and, finally, the a 
volume of the chromatin in the corresponding nuclei 
from nine differant ies 18 com In the genus 
Haworthia de vadano a 20; ¿œ imn H. Ooopers, 
107:7 „* in H. radula, and 208:6 œ in the tetraploid 
H. tesselata parya. It is concluded that thé last has 
arisen thro a duplication of the complete chromo- 
some set of the nu ifferences in the mean 
length of the long chromosomes from species to species 
are also found, which may be significant. - 


THe JaAPANHaE EARTHQUAKE OF NEPrT. 1, 1923.— 
Broadly speaking, the origin of this great earth- 
quake covers the whole of the land and sea-basin, 
which have undergone ag rine topographical 

925, pp. 65-66), and 


especially the seismic focal zone t crosses the 
central of Sagami Bay from north-west to south- 
east. From an analysis of the seism obtained 
at To 


kyo and other stations (Proo. Imp. Acad. 
Tokyo, vol. 2, 1926, pp. 401-404), Prof. A. eee 
suggests that the great earthquake consisted of a 
group of earthquakes which originated successively 
at brief Intervals in different 
He distinguishes in particular three earthquakes, 
though there may have been others in the south- 
eastern portion of the zone—the first, not a violent 
earthquake, with its epicentre below the sea and 
about midway between Misaki and Manarura; éhe 
second, three seconds later, a v earthquake, 
‚with ita epicentre on land about 30 milea north-north- 
west of the other; and the third, a very sharp earth- 
quake, about 44 seconds later still, with ita epicentre 
near the coast and due north of the first epicentre. 


Mioomms MoruscA Rom Frornma. — Julia 
Gardiner has studied and discusses ‘‘ The Molluscan 


Fauna of the Alum Bluff group of Florida” (U.S. 


Geol. Survey: Professional Paper 142, A-D). The 
Alum Bluff deposits comprise teres distinct faunas, 
which characterise three formations known in de- 
-scending order as the Shoal River, the Oak Grove 
Sand. and the chipola. The whole series is overlam 
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of the focal zone. - 


tion, and include man 


t 


by the Choctawhatchee Marl, and is referable to the 
Miscarie age. The author briefly sketches the history 
of the Altium Bluff group and gi a map of the 
places of ita oocurrence, with tables of the distribution 


-of the fauna and local distribution of the species. 


‘The erena descriptions (occupyi some 147 
pages) ooa, 6 edniged eooording toDr Dali's classifica- 
new j while the 27 
lates of foasila are`a delight to look at. Each of the 
our parts into which; for somè occult reason, the 
is divided, is furnished with an index. One 
Pidex to the whole would have been much more useful 
and satisfactory. 


Om Surnvwys Ix NORTEMEN Araseka.—A recent’ 


bulletin of the United States, Geological Survey 
Si 783-E) by Meærs. P. S. Smith, J. B. Mertie, and 

. T. Foran, is in the nature of a report of 
the extensive surveys ce ertaken in this 
territory, more icularly Naval Reserve of 
35,000 iles set aside by President Harding in 
1923 ; the main object of this work is location of 


poasible oil gg e a te succeseful, ir develop- 
ment under t administration. Oil has 
been definitely in the Reserve in the vicinity 
of Cape Simpson, where two distinct see B OCCUr, 
but under what conditions it originated and in what 
tity it is available, are points as yet undetermined. 
The general interest of the report ia that. part. of it 
which touches on the special problems of development 
which must necessarily arise when exploiting an oil- 
field near to or within the Arctic Circle. For example, 
climatic conditions make it impoesuble for ships to 
in acceas to the Reserve b syaiactoed ae T THE DETRE 
ione Land early’ So tember ; “ even during 
this short period run the of being céught 
in the ice and logt.” ly any quantity of petroleum 
won from thig region could not moved by ocean- 
ee eae especially as there is no harbour as yet 
itable to ships of the tanker class. Alternatively, 
ipe-lme transport from the Reserve to an ice-free 
barbad? would probably have to be more than 1000 
through half this distance even trails, 
lies and materials would have to be 
hauled, . are and for a third of the distance 
there is not even timber enough to build shelters for 
the workmen.” Similar circumstances apply to 
railway construction, the cost of which would be 
prodigious. A further serious factor in the present 
case Is that if the. oil in transit is to be used for 
urposes of national defende, the line of ply would 
ve to be safeguarded; in fact, the whole region 
would demand protection in view of its remoteness 
from Government centres. Thus a large oilfield 
and a commensurate ion would be necessary 
before the cost of practical solutions to these problems 
could be economically justified. Save for the Breve 
factor, much the same reasoning applies to the de- 
velo t of oilflalds in north-west Canada, concerning 
which we hear much from time to time, 


AntTaRoric MurmzoroLoay.—The Boletin Mensual 
“of the fntine Meteorological Office, of which the 
issue for 1923 has now lished, contains a 
résumé of the observations at 8, 14 and 20 
hours at. 74 meteorological stations in the Republic, 
including two stations outside the Republic at South 
Georgia ang the South Orkneys. These observatories 
are the only permanent ones existing m antarctic and 
subantarctdc regions, and so have icular value. 
In spite of their low latitude, 60° 44’ south, the South 
Orkneys had only three months with a mean tem- 
perature above ae int, and the highest mean, 
ra palette -2°C. In midwinter the mean 
fell to more than 10° below freezing point. In South 
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Georgie conditions were more temperate, eight months 
having means above freezing point, and tithe warmest 
month theamean rose to 6:1°C. Precipitation at the 
South Orkneys showed the low level br the year of 
48] mm. ; at South Georgia it was 1257 mm. These 
figures, which represent fairly well the average con- 
ditions, are of interest in relation to the heavy glacia- 
tion of both island groups. 


Viscosiry oF Mrrats.—Parts 1 and 2 of vol. 134 
of the mathematical and physical division of the 
Stirungsberichie of the Academy of Sciences of Vienna 
contains a paper by Dr. F. Hettwer, of the Physics 
Institute of the Univermty, on the viscosity of metals. 

‘The specimens were cylinders 0-8 om. diameter, 
10-14 cm. long, with their axes vertical. The upper 
end was clam in a fixed support, the lower in & 
support to which a given torsional couple about a 
vertical axis could be applied by means of weights. The 


temperature was kept constant by water circulation. - 


The twist of the cylinder produced was measured by 
means of a, circular scale, and its small changes by 
means of a mirror and scale. When first the torsional 
couple 18 applied, elastic fatigue affects the twist for 
some time, and the observations taken during the 
daytime for 10-14 days afterwards are used. The 
values of the viscosity obtained are: for lead 4-7, 
tin 24, aluminium 75, and zine 330 multiplied by 
10“. For alloys the laws of viscous flow appear to 
be more complicated than ın the case of pure metals, 
and the viscoajty higher. 

THe ELEOTRICAL CONDUCTIVITY OF THE ATMO- 
SPHERE.—The issue of the Physikalische Zettachrifi 
for Dec. 1 contains an account of the observations 
made on this subject during the past three years by 
Dr Rose Stoppel, with the assistance of the Not- 
gemeinschaft der deutechen Wissenschaft. The conduc- 
tivity was determined by the leak from an insulated 
wire 150 cm. long, 0:2 om. in diameter, which was 
charged every half-hour by contact for an instant with 
one pole of a battery of 200 volta, the other pole of 
which was earthed. The decrease of potential of the 
wire was recorded every two minutes by a Benndorf 
electrometer. The observations were made in a 
collar in Hamburg and in a dark room in Akreyri in 
the north of Iceland. At each place of observation 
the conductivity has a daily period with a maximum 
between 4 and 6 in the morning local time, un- 
influenced by the period of midnight sun, but much 
reduced at times of aurora. The variations of con- 
e ductivity are not to be accounted for by changes of 

sunlight, of temperature, pressure, or degre of satura- 
tion of the air, and are probably dué to coamical 
radiation undetected up to, the present time. 


METHODS or TESTING ELEorric Laups.—The ve 
large number of incandescent electric lamps whic 
. nave to be tested to stringent specifications each year 
by the Bureau of Stand for the American Govern- 
ment SA REE have madé it necessary to invent 
new methods and auxil apperatus so as to speed 
up the teats and reduce the cost. An initial photo- 
metric test of the lamp it lumens per Watt is first 
made. Fortunately the changes in life output and 
efficiency for changes in voltage are ciently 
*consistent for lampe of a given type to permit of 
computation of the required voltage at which the 
lamp is to be run for a life test. This voltage is 
- considerably higher than the manufacturer’s nominal 
service rating, and hence, as the life is much shorter, 
& great saving in time and money ıs effected. All 
lampe are rated and tested on the is of total light 
output in lumens and efficiency ın lumens per watt. 
As the factors for deducing the mean spherical 
candle - power of vacuum tungsten lamps from the 
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mean horizontal candle power are known, they are 
actually measured on a horizontal photometer bar. 
Other lamps sre measured on an integrating sphere 
80 inches in diameter, the test lamp ocoupying a 
fixed position within the sphere. Very large lamps 
are measured in an 88-inch sphere. These three 
photometers have special aumliary devices by which 
the necessary computations are made in a semi- 
automatic manner at the time the observations are 
taken. Detailed descriptions of these devices are 
pee in a paper, ‘Recent Developments in Lamp 

ife-Teating Equipment and Methods,” published by 
the U.S. Bureau of Standards (No. 325). One great 


advan of the methods described is that the scales 
emplo may be easily and quickly read without 
eye-strain. 


MAGNETIBATION IN ALLOYS.—The Bell Telephone 
System in the United States maintains a very large 
research organisation called the Bell Telephone 
TLaboratones Inc. In these laboratories G. W. Elmen 
discovered permalloy, an iron-nickel alloy with a 

eability enormousl than that of iron in 
ow magnetic flelds. alloy is of the oe 
Importance in submarine telegraphy. In the Fell 
ries Record for December, L. W. McKeehan 
writes an interesting popular paper giving what he 
cals & physical background to the properties of 
permalloy. In the new alloy, X-ray analysis shows 
that there is apparently nothing lar about the 
cryatals. It shibi a uniform solid solution of iron 
and nickel. A great deal of study has been devoted 
recently to magnetic measurementa of elastically 
deformed specimens. It appears that permalloy acts 
In an entirely natural manner. Jt 18 known that 
etisation of iron, nickel, and cobalt is accom- 
panied by changes in the interatomic forces. This is 
shown by the minute changes in overall dimensions. 
If these changes take place suddenly, ene ought 
to be expended, and t the author identifies with 
magnetic hysteresis losses. Magnetic hysteresis losses 
are abnormally low in permalloy. hen its com- 
ponents iron and nickel are se tely magnetised, the 
iron expands and the nickel contracts in the direction 
of the magnetic axis. It is probable, therefore, that 
somewhere in the region of iron and nickel alloys there 
will be neither expansion nor contraction on magneti- 
sation. Two Japanese experimenters have reported 
that the oritical composition where this phenomenon 
occurs makes the magnetuc behaviour of permalloy 
most smkingly abnormal. The atoms of the iror and 
the nickel act together ın groups and thére are no 
sudden changes in their position. Hence hysteresis 
losa does not take place. This theory ought to be 
helpful in discovering other magnetio alloys of great 
theoretical interest and commercial importance, 


ARTIFICIAL 81nK5.—The Journal of the Royal Socrety 
of Arts for Dec. 10, 1926, contains a paper on artificial 
silk, read before the Society on Nov. 17, by T. Brough, 
chief designer of Messrs. Courtalds, Ltd. Artificial 
ale. certain featurea which make it distinct 
from the natural substance, and for this reason its 
name is rather misleading, .but the resemblance be- 
tween the two fibres is seen from the description of 
the proceases by which they are produced. Of the 
four processes now in use for the production of 
artificial silk, the viscose 1a the most umportant, about 
seventy-six per cent. of the world’s supply being manu- 
factured by this method. By judicious use of artı- 
floial silk, either alone, or with the assistance of other 
fibres such as cotton, worsted, or natural allk, a large 
variety of beautiful textures can be woven, and 
illustrations of examples of these fabrics are repro- 
duced. 
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PRIZES AND GRANTS AWARDHD IN 1926. ° 


ATHEMATIOS.—The ,Bordm Prize has been 
awarded to Bernstein for his “ Leçons 

sur leg propriétés es et la meilleure approxi- 
mation des fonctions analytiques d’une variable 
réelle ” ; the Poncelet Prize to Paul Montel for his 
mathematical work as a whole; the Franceur Prize 
to Gaston Julia for his works on the of functions. 
` Mechanios.—The Montyon Prize has awarded 
to Kyrille Popoff for hi eon * Les oe 
ee ee et le probleme général de la 
tho Henn de Parville Prize 

to AE anes ie his work on the theory of 


pay the Henri Bazin Foundation to Léo Hacande.- 


and Marcel Ricaud for their researches concerning the 
mechanics of fluids. , 


A —The Lalande Prize has been awarded 
to Armand for his catal of fundamental 
stars; the Damoiseau Prize to h Renaux for 

ize to Frank 


the whole of his work; the Valz 
Schl , Director of the Yale University Observa- 
tory, for the whole of his work; particularly for his 
researches relating to the measurement of the parallax 
of stars by the trigonometric method; the Janssen 
Prize to cisco Miranda da Costa Lobo for the 
whole of his astronomical work; the La Caille Prize 
to Gaston Fayet for the whole of his astronomical 


wotk. 
Geography.—The Delalande-Guérineau Prize has 
been awarded to Jacques Hippolyte Grossard for his 
eio work in the Nile and Congo basins; the 
y Prize to Henri Michel for his studies on the 
improvement of tidal rivers; the Tchihatchef Prize to 
the late Jean Govin for his ic work; the 
Binoux Prize between TNE land for his work, 
“ Lee cartes anciennes de Franche-Comté,” and 
Jules Gaultier for his researches on surveying instru- 
mente. 
Noaviganon.—The Prize of 6000 france (in equal 
has been divided between Emile Geo 
on, for his study on the waves produced by 
motion of a ship, and André A for his work on the 
rl arr ny properties of the B powders ; the Plumey 
0 francs) has been awarded to Frédéric 
ape shares AEE igation. 
Physics.—The La Care Prize been awarded to 
Charles Fabry for the whole df his scientific work ; 
the Hebert Prize to Paul Bunet for his electrotedhnical 
work; the Hughes Prize to François Croze for his 


work ‘in spectrosco alee TA the Clément Felix Foundation 
to Georges Reboul for the continuation of his studies 
on badly conducting Ces. 


.—Montyon Prize (Unhealthy Trades). A 
e tut E Resa Cerca a a o e 
ortier for his work as a whole on industrial h e, 
and an honourable mention (1500 francs) to io Louis 
Chelle for his researches on gases used in warfare ; 
the Jecker Prize is divided between André Wahl (6000 
francs) for his work in organic chemistry and Gustave 
Vavon (4000 francs) for his researches on catalysis 
with platinum black; the La Cage Prize to André 
Job for bis researches on the-‘mechaniam of oxidation ; 
the Oahours Foundation between Raymond Delaby 
for his work on the homologues of glycerol, and Michel 
Spare ee Re uh Magee the Houzeau Prize to 
Hackspill for his work in ino 
“Mineralopy ond .—The Fontannes Prize 
to Léon Moret for his “ Contribution à 
T des spongiaires siHhceux du Crétacé supérieur 
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Raulin Prize has been awarded to Joseph Lacoste for 
his work in mineralogy and atmospherics. 

Botany.—The Desmatières Prize has been awarded 
to Robert Kühner for his memoir entitled ‘‘ Contri- 
bution à l'étude des Hyménomycétes et lalement 
des Agaricacées ” ; the Montagne Prize divided between 
Georges Mangenot (1000 france) for his memoirs on 

and Pierre Dombray (500 frances) for his work 
entitled ‘‘ Contribution à l'étude des corps oléiformes 
des hépatiques des environs de Nancy”; the De 
Com Puzo to Irénée Thériot for work on the 
analysis and specification of exotic mosses. 

Anatomy and Zoology—The Cuvier Prize has been 
awarded to Hdouard Chatton for his work on the 
Protozoa ; the Savigny Prize to Edouard Lamy for 
his ‘work on molluscs; the Thore Prize to y 
Perrier for his two volumes on antomology in his 
“ Faune de la Franoe.” 

Medicins and Surgery. —Montyon Prizes have been 
awarded to Maurice Blanchard and Gustave Lefrou 
(2500 francs) for their researches on the acute 

irochwtoses of French equatonal Africa, to Lomas, 

ournier and Louis- Guénot (2500 francs) for their 
SEE on the bismuthoth y of Uis, and to 
Etienne Burnet (2500 francs) for or on Mediter- 
renean fever. Honourable mentions, spare franos) to 
Jules Le Calvé for his work en “ L’cadéme, 
étude expérimentale et cli o” to W. B. P 
for his easay on the biology of some bacteria, an 
Alived, Weloctor Ws clinical qd expe eal 
searches on colectomy. Citations to Maurice 
Leroux-Robert, Raymond’ Turpin, Marcel 
and Charlies Dejean; the Barbier Prize to Jules 
Bridré and Aadré Donatien fot their a on the 
micro-o of contagious agalaxy of the sheep 
and goat ; the Bréant Prize between Yves Kermorgant 
( france) for his work, “ Contribution à l'étude de 
l'étiologie des oreillons,” and Charles Pérard (1500 
francs) for his work on coccidioges of the rabbit; the 
Godard Prize to Christian Champy for his work, 

‘Sexuality and Hormones ” ; an honourable meñtion 
to Jacques Benoit for his work, ‘ Recherches anato- 
miques, Se ee et histophysiologiques sur les 
voies excrétrices ez les mammifères ” ; 
the Mége Prize to Alberivo 3 Benedicenti for his work, 
“ Malati, medici e farmacisti ” ; the Bellion Prize to 
Stefan Nicolau, for the whole of his work; the 
Larrey Prize to Charles Spire and Pierre Lombardy 
for their work, “‘ Précis d’ organisation et de fonctionne- 
ment du service du san dant la guerre.” 

Physt -—The Montyon Prize has been divided 
between 1 Duval, for his physico-chemical and 
physiological researches on the internal medium of 
aquatic animals and the modifications produced under 
the influence of the external medium, and Auguste 
Quidor and Marcel Hérubel for their memoir on a new 
theory of visual perception and its gpplicatians ; 
the La Caze*Prize has beer’ awarded to rges Weiss 
for his work m biological ph ade ao Pourat Prize 
has been divided between 


gins, and Albert Berthelot (1000 ray for his serps e 
bacteriology and medicine; the Martin-Damourette 
Prize between Henry for his work on the 
rôle of the kidney in in diabetes, and Maurice Chiray and 


Yon Pavel for work on the contractility of the 
biliary vesicle ; the Prize has been awarded 
to Henri Simonnet for work on the łuble 


factor, with honourable mention to Émile for 
his memoir, ‘Le système nerveux de ladrénalin 


sécrétion ” ; 
Delherm and Albert Laquerriére for their work on the 


~ 


' Prize has been swarded 
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the ° Fanny Emden Prize to Louis 


biological effects of various radiations. 

Stasistict—The Montyon Prize has been awarded 
to the Institut de Statistique doe l Université de Paris 
for ita contribution to the ape ae applications 
of mathematics to statistics, , and political 
economy. Honourable mentions of hysoal devel to 
Ernest Blm for his es on yei evelop- 
ment of assisted chien cod to ee Rane for his 
book, “Le budget du -personnel des recherches 
scientifique en France.” 

History and Philosophy of Sctence—The Bindux 
to Henry de Varigny for 
his book, ‘‘ La mort-et la biologie.” 

Works of Sotence-—The Henri de Parville Prize 
hes been awarded to René Legendre for his memoir 
on the concentration of h lons 1n sea water. 

Medals.—The Berthelot has been awarded to 
Ernæt Portier and to André Job. 

General Prizes——The Grand Prize of the mathe- 
matical sci has been awarded.to Eugène Bertrand 
de Fontviolant for his work on the resistance of 
materials; the Bordin Prize (physical sciences) to 
A: Pettit for his researches on serum for the 
treatment of infantile A isis da ; the Lallemand Prize 
to. Yvonne Borrel- Dejerme for her work entitled 
“ Contribution à l'étude des paraplégie pottiques,’' 
and a very honourable mention to Pierre Hillemand 
for his work, “ Contribution à l'étude des syndromes 
de la ion, thalamique ”’ ; the .Serres Prize to 
Charles P for the whole of his work in embryo 
the Vaillant Prize to Mme. ped ranean far. 
researches on the physiol of nutrition, ie 
reference to ee: des Jean Reynaud Prise to 
Mma. Alfred hard, in memory of the biological work 
of the late Alfred Giard; the Joest Prize to Alain 


Quemper de Lanasool for hia work on-the geometry 
oe pace cpe Die the Houllevigue Prize — Jean Rey for 
work on the ical o l urs 
and their laws By be properties o to Pierre 
Fauvel for the whole of his work an annelids ; the 
Jules Mahyer Prize to Louis de Broglie for hia studies 
on the tum theory; the-Lonchampt Prize to 
Charles’ Dhéré for his work on electrodialysis and the 
ave) bores) Maan the Wilde Prize (m equal 
) between Armand d Renier for his studies of the 

coal measures, and Bruneau de Laborie for 

his African explorations; the Caméré Prize to René 
Feret for his researches on cement; the Jérome Ponti 
Prize to Maurice Fréchet for his work on the theory of 
functions; the Gustave Roux Prize to Pierre Chevey 
for his work in zoology ; the Thorlet Prize to Adolphe 
Richard; the Albert I. of Monaco Prize to Jean 


ges oundahtons.—The aia Foundation 
has been divided Aimes. Cusco and Rück. 

Prises at the Grandes -—The Laplace Prize has 
been awarded to Gea Parisot; the L. E. Rivot 
Prize to Georges Parisot, Jacques Hémar, Louis 
Armand, and Louis Dherae. 

Foundations for Soa Researches.—The Trémont 


Foundation has been awarded to Edmond Marcotte 
for his work on internal combustion motors; the 
Gegner Foundation to René Baire for the whole of 
his mathematical work.; the Hirn Foundation to 
J h Thoret for his researches on air currents 
ue Boogie Foundation to Georges Bruhat for his 
work in optics and physical chemistry ; the Bouchard 
Foundation to Maxmme Ménard for his work on X- -TAys 
and radiations used in’ toa; the Le Chateher 
Foundation to Jean Cournot and Albert Roux for their 
studies on alloys by means of the X-rays, 


The Geographical Association. 


T Geographical Association held its annual 
on Jan. 6-8 at the London School of 
Cona. The addreæ of the president, Sir Charles 
Close, on “ Population and Migration,” gave & 
statbtical investigation of world population with 
reference to the development of the British 
minions.. The tendency of population growth, 
mdicated b graphs of census returns, gives some 
foundation for a forecast of the future. Withim three- 
of a century from 1875, England will prob- 

ably from the period of highest birth-rate—36 
1500-—to a condition in which birth- 
rate and death-rate balance. Any tion 
policy must take this tendengy into consideration, as 
well as the absorption rate m the Dominions, esti- 


mated at 5 1000. This at present would give 
about 100, per annum, exaluding the quota to the 
United States. It is a corollary of this population 


movement that the dissemination of geographical 


AECE of the regions of the world must an 
t position in education. . - 

“Mapa one of fhe most important groups 

of geogra hical d Even igniticanos 

of the phic | Triangle’ of Bukh&ra, Merv, and 


Samarkand, 

tion to trans-Asian caravan routes, cannot be fully 
realised apart from a phicel representation 
of the three great east-west highways in their physico- 
ical setting. But the mapping of such 
rior to the co of the aeroplane has been 
y almost impossible. Air surveys open a4 
new era. Already such regions as the lower course 
and delta of the Irrawaddy, and the coastlands of 
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regions 


‘the year 1999, 


epee the alee 
district in paronia of ‘offering interesting possibilities. 
In the air survey about to be undertaken there, Major 
ci sopper ore depen yi wil ac on veg 
locate copper ore d: the soil effect on ¥ 
tation, the distnbatiog of of aih will be revealed 
the o aip ph 

i Ee ao T o aa P SORER 
as in the revision of the O.B. 1/2500, commonl called 
the 25-inch map, for so -east _ The 
Director-General of the Ordnance Survey, i 
the official maps at present available to the publi, 
Indicated certain et aay In the 1/1, 

es. Additional contours, & 

revision of the towns and certain other detaila,-will 
enhance its value for eral 


map has been prepared showing the track in Britain 
of total solar eclipse which takes place on June 29 

next, @ omenon not to be repeated here until 
In this connexion t. H. H. Turner 
decribed, by means of o3 photographs of previous eclipses 
and by ingenious mechani ea, the formation and 


-natore of an 


eclipse. 

A visit to Kast Kent SEG excursion to the 
Betteshanger Colliery and ousing schemes at 
Elymgton and Aylesham. The latter, serving the 
needs of the Snowdown’ and Adisham Collisries, may 
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be taken as the best expression of an attempt to save 
the beauty of the Kentish countryside in face of a 
poasible industrial development. the valley below 
Aylesham Wood, Nature offers a site for a town of 
ten thousand inhabitanta which gives the planner of 
towns, both in the form and the setting of eater: 
his maximum opportunity. The collieries, though leas 
than a mile away, are effectively Se Pe ee 
ground, the summit of which, crowned by woods 
spinneys, forms an reap horizon. This Aylesham 
scheme is a striking lication of geographical 
science to the ENR social needs of our times. 
It is one in which the ‘unconscious and empirical 
adjustment due to slow growth and lack of policy— 
illustrated by Mrs. Ormsby’s regional survey of 
London—may be replaced by s sound but not too 


rigid plan of organised urban development. 


The Proposed New Biological Station 
a Bermuda. 


E have recently received from Prof. Herbert W. 
Rand, TH University, a statement 
setting forth the history of the Bermuda Biological 
Station and the steps which are being taken for its 
reorganisation with the view of placing it on a a as 
manent foundation and of ac 
The station was ina 803 thro 
joint activities of Profs. C. L. Bristol (New York) a 
L. Mark )» and a bt time about 
250 workers have carried out investigations at the 
station, and Ery lished papers have been issued. 
gtr M h a group of American ‘biologists 
in the Bermuda Station met to consider 
a scheme for ita complete 
samo liries as those 
in the case of Wood’s 
was to communicate with 
worked in Bermuda or for 
be expected to be interested in 


were , and these biologista form the corpora- 
tion. jogs were asked to nominate a committee of 
reorganisation, which met in New York in Nov. 
1925. Recognising the importance of securing the 
CO-0 on and support of the Bermudians, this 
sent letters to the Governor of Bermuda, 
to former members of the Bermuda Natural eel 
Society, and to several other maidenta of the 
The responses are stated to be most encouraging. 
The committee arranged for the election, ballot of 
the members of the corporation, of a of twelve 
trustees, and it was provided that four of these should 
be non-residents of the United States. These are 


i ; Dr. A. G. Huntsman, Director of the 
Atlantic tal Station for Fisheries, Halifax, 


E. L. Mark, and 
Papers of incorporation under the laws of the State 
of New York have been and approved, so 
that the station is authorised to accept and hold 
funds to establish and maintain a station for scientific 
study in biol A committee is Investigating the 
fbile: nite or the new station and is drawing up 

the detailed plans for the station and its equipment. 
It is hoped that the government of Bermuda may 
be willing to make some provision for the station, 
ly in connexion with the new aquarium now in 
course of construction. The Royal Society of London 
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has intimated ita interest in the scheme to widen i 
the scope and value of a station offering such 


exceptional advantages of position, which, tho 


situated in British territory, has hithert? owed ita 
existence and development to American enterprise, 
and the National Research Council at Washington has 
passed a vote approving the project. 

We wnderstand that, when thé organisation is 
completed, there is hope that funds to a sub- 
stantial amount will be forthcoming from America to 
Put the station upon a sound fnersial basis and to 
make it a first-class laboratory with thorough 
adequate equipment. British marine biologiste ree 
we are sure, follow with pathetic mterest the 
efforts of the caucion to sida end: The advantages 
of the Bermudas for biological research are consider- 
able ; the sami-tropical fauna can be studied under 
reasonable conditions of living and of climate through- 
out the year, and the station will be readily accessible, 
being reached in about fo t hours from New 
York. A well ped station in the Bermudas will 
afford the opportunity for the p investigation of 
the semi-tro taal eaea of ike Adanada, and in these 
studies it is hoped British and American scientific men 
will be associated. We cordially wish the committee 
success in ita endeavours to provide the means for the 
furtherance of this important work in marine biology. 


University and Educational Intelligence. 


Camsnipas.—A. R. Clapham, pe College, 
has been appointed to the Frank Smart erie 


studentship m botany. 





Dz. Groraa MoOwan, lecturer in chemistry in the 
United Coll of St. Salvator and St. Leonard, 
University of St. Andrews, has bean appointed 
reader in chemistry at Raffles College, Singapore. 


A Ruporr on Higher Degrees has been issued by 
the Association oy TORC R ee 
to the University Bulletin, vol. 6, No.1. Itrep 
the resulta of the labours of a committee oF the the 


Association appointed to inquire into the conditions 
under which higher degrees are awarded in the 
universities of Great Britain. years ago & 

was undertaken by the Universities 


similar inquiry 

Bureau of the British Empire, summaries of the 
conditions hav® since been published in the “ Uni- 
versities Year-book.’? The committee of the A.U.T., 
however, bas not rested content with recording 
existing 00 conditions, bub has fitted its record into a 
convenient tabular form, and has gone so far as to 
formulate general principles and even to suggest 
standard regulations it commends to the careful 
consideration of the universities on the ground that, 
if some common ee ee it 
ge be to the tage of university study 

i gm peo So. 


are : oo oD cane sree ri 


oe imply oon- 
spicuous ability and origmal 
and sustained achievement ; PED. ity to 


‘study a problem systematicall and to relate resulta 


to the general body of kn of the subject, and 
a definite contribution to kno or scholarship ; 
and the degree of Master, the mastery of the technique 
of investigation. The regulations include 
pda viva voos examination for the Ph.D. and for the 

B de Stendardisation is not a word to 
oa in’ university circles, but this report 
seams to deserve the consideration it asks for. 


eS, 


- the proces of 


t 
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Calendar of Discovery and Invention. 


Jan 23, 1710.—Johann Friedrich Bottger, the 
German alchemist, wag born in 1682 and died in 1719. 
Apprenticed to a chemist of Berlin named Zorn, 
he experimented with zest with the view of‘ the trans- 
mutation of metals mto gold. From Berlin he went 
to Dresden, gf Saxony that he eidenaly dower 
of the Elector of Saxony that he acciden vered. 
porcelain eae! the reddish 
clay found m the n urhood of Meisen, and on 
Jan. 28, 1710, the first Europeen porcelain factory 
waa, opened at that 

January 24, 1838 During the voyage fram Euro 
to America in the sailing veesel Sully in 1832, 
American painter, Morse, then forty-one years of 

age, conceived the idea of signalling by electricity, 

a code of dots and dashes. Six years later i 

an. 24, 1838, he exhibited his electric telegraph 

in E New York city, the Journal of Commerce : 
“ In was instantly tranamitted thro 


circuit of ten miles, and legibly written on & ovlinder 


at the extremity of the circuit.” 

January 25, 1868.—Bisho I 
Jan. 25, 1868, said: “I a treat last night, which 
I would not have missed for any . Tyndall 
Lapa the second (the first unhappily on the 

befére) of the lectures at the Royal Institution, 

“On Faraday as -a Discoverer.’ Tyndall said 
many fine not flowers of ee but 
ing « gr e thedepths of their long intimate rian 

rized the honour of being Faraday 
en eg gc eae aie of having been 

fried. 7 Tho ono was a mantlo almost too hoary to 

the other a mem full of the purest dehght. 
He closed with the w ‘ Let me die the death of 
the noble, and let my last end be like his,’ and then 
rushed out of the room amidst a peste a applause. 
The attendance was just the largest t the room, 
with the addition of extra chairs, would hold. It 
was‘ curious to see how, after it was over, people 
gave vent to their feelings by shaking hands, as if 
to congratulate one another on present on such 
an occasion. Tt was indeed something to remember 
to tħe end of one’s life. Faraday was a noble man, 
with heart, mind, and soul Srey and healthily 
developed.” 

January 27, 1774 ——One of the principal factors 

engin greas has been develo 
cf machine tools. Among, these the oldest th 
lathe. A notable advance in wor p 
made when John Wilkinson, on Jan. 2 ed 
his machine for I mn hich the was 
rotated and the boring tool advanced down the bore. 
Called n to make the cylinders for the engines of 
Watt, Wilkmson devised a machine in which the 
cylinder was fixed but the boring bar was rted 
at both ends while the cutter-head was along 
the bar, thus enablmg the surface traced out by the 
tool to be reproduced in the work. 

January 28, 1807.—Murdock in England and Le 
Bon in Frarfbe were the pioneers of gas tang, but 
ita,gintroduction for street lighting was due to the 
eccentric German, Wifsor, thro whose efforts Pall 
Mall was lighted by gas on Jan. 28, 1807. This 
was the first lic thoroughfare in the world to be 
BO 

January 29, 1886.—It was the invention of the 

t, high-speed spirit engine by Daimler which 
aap the motor-car posable, but the first to & apply 
such engines to carmages was Karl Benz. Bens’s 
first motor-car, built in 1885, is m the Deutsches 
Museum, Munich ; his patent is dated Jan. ere 
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Societies and Academies. - 

bs = London. 5 

"` Royal Society, Jan. 13.—F. W. R. Brambell, A. 8: 
Parkes, and Una Fielding: Changes’ in the ovary of 
the mouse following ‘to X-rays. Part 1. 
Irradiation at 3 weeks old. Degeneration occurred. 
of all oocytes in the ovaries of 47 female mice, 
to full sterility dose of X-rays at 8 weeks old. - 
brana. granulosa and theca interna, in those cases 
where . differentiated, degenerate also. Finally old 
follicles are only represented by small cavities contain- 
ae zona ‘pellucida remnants. Simultaneously ' with 

a changes, old inter-follicular tissué atrophies, 

a ee i patna proliferates epithelial cords. 

ult animals ovaries are composed almost entirely 
i this first liferation. In many cases a second 
proliferation follows. This consists of small spherical 
‘or htly elongated cords. These cords resemble 
BO spermatic cords described in ovaries of inbred 
rabbits and of free-martin cattlo. also resemble 
structures described as anovular follicles. They have 
no effect on cetrous cycle. 

F. W. R. Brambell, A. 8. Parkes, dad Una Fielding: 
Changes in the ovary of the mouse Ea exposure 
to X-rays. Part ii. Irradiation at ot ore birth. 
Investigation of the ovaries of 6 mice X-rayed şin 
gero and of 30 X-rayed at birth confirm the f 
resulte. Of animals irradiated at birth, 24 were allow 
to become adult. Cords of first proliferation oon- 
stituted the bulk of.all the ovar. The cels of first 
prohferation appear to be responsible for production 
of œstrin and regulation of œstrous cycle. Produc- 
tion of œstrin stops.at certain stage of differentiation 
into tłuteel-like alley 

A. 8. Parkes: On the occurrence of the œstrous 
aval after -X-ray sterilisation. Pant ii. Irradiation 
at and before birth. ' Further evidence is brought 
forward in support of conclusion that all normal cyclic 
cestrous phenomena except ovulation can occur in 
animals m which Graafian follicles of ovary have been 
X-rays, bad oon ooun, therefor in to 
ore, In in the of 


total resovery-oxygen 
a sees Wont ty ae a 
period of incomplete recovery and apply & correction. 
As a result of exercise, oxygen consumption at rest 


gaun teration 
in level of metabolism, and cannot regarded ase 
ae of reco process as such. 

R. G. Cant and Donaldson: The effect of 
rddium on mitosis in vitro. It is possible to bring 
about ceasation of mitosis in tissue cultures $n vitro by 
means of radium irradiation. With the intensity of 
radium irrediation Paperon mitosis ceases, but when 
the radrum is ramo after several hours’ 
mitosis At commencement of i lation, 
cells not only complete division when mitosis has 
already but some cells also actually begin 
mitoas and go thro the proceas of division m 

parently normal ion. no experiment was 
an T bi oes producmg increase in 
the bees Coe 


R. J. Deed a an W. cre Cramer :- Secretion and the 
Golgi apparatus of Isleta of Langerhans. Appear- 
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ances in the cells of the laleta of Langerhans in normal 


animals indicate thatthe cells in the same animals are 
at different.stages of functional activity. The oon- 
dition in which the most definite and uniform ee 
has been observed is during , in which 


Islet cells are icularly active. Similar but lees 
uniform and te change is found after exposure of 
heat. `> _ i 

M. Dixon: On the mechanism of oxidation- 


reduction potential. The phenomena of oxidation- 
reduction potential can be predicted from the work of 
Wieland, and a theory in accordance with Wieland’s 
theory of oxidation is developed and extended m 
various directions. An explanation of the anomalous 
behaviour of the sulphydryl system is suggested. 


' Royal Meteorological Society, Dec. 15.—N. K. 
Johnson: Some meteorol observations made at 
were taken over a period of 24 hours 

eastwards in the Mediterranean 


Air temperature showed a diurnal variation of 1°-9 F. 
There are also indications of a small diurnal variation 
in the sea tam . The vertical temperature 
ta of 5m. and 22 m. was found 
adiabatic value throughout the day 
but exceeded this value during the night. This result, 
which is exactly the reverse of what oocurs on land, 
pronao y represents the normal occurrence at sea.— 
K. Johnson and E. L. Davies : Some measurements 
of tem near the surface in various kinds of 
Boul, easurements were made throughout 1925 af 
the maximum and minimum temperatures recorded 
at a depth of about 1 cm. below ‘the surface of six 
kinds of ‘soil’. In summer the maxmum seoil 
temperatures are considerably in exceas of the 
maximum air tem recorded in a Stevenson 
screen. This exdesas is 87° F. in the case of tarmac, 
and 14° F. in the case of grass-covered soil. In mid- 
winter the soil maxima are all practically equal to 
the screen maximum. The minimum tem 
recorded in the ‘ soils’ closely out the 
bo with the minimum ar temperature in screen. 
e anly exception is in the case of the grass-covered 
soil, ın which the minimum averages about 5° F. 
higher than the air minimum. Using a value for soil 
conductivity, the temperature observations were 
extrapolated to the actual surface of the soil. In 
this way it i found that one ee tee 
maximum for the surface of tarmac is about 1]5° F 
and for earth and sand about 100° F. The axtrame 
maxima for these ‘soils’ are caloulated as about 
140° F. and 180° F. respectively. In the tropics an 
extreme maximum surface temperature for ordinary 
soils may be estimated as about 180° F.—A. N. Puri: 
Investigation on the behaviour ef hair hygrometers. 
A study has been made of four a uae Epes: 
meters in whioh the total load dn the Hales CONAIE 


of a weight. These were taken through a series of 
humidity changes controlled by huric acid—watgr 
mixtures.- When the hair is loaded with a weight of 


two grams or more, it un a slow extension 
which extends over a period of several weeks. Hair 
under a smaller load gives readings which can be 
asamp to measure humidity within 2 per cent. 
ete tone Ti Min length (oh the Eai Aun to changes 
in humidity show a h effect which is ap 
ently m the reverse direction to that observed when 
encasnretnenta are taken ia terms of aaga a aahi 


DUBLIN. 


Royal Irish Academy, Dec. 18.— A. Farrington: 
The topographical features of the granite-schisat 
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junction in the Leinster chain. The zone of meta- 
morphic rock which surrounds the -Leinster granite 
is more resistant to weathering than the granite and 
tends to form high. ground at the margin of the 
latter. -This is icularly well shown in the basin 
of the Blaney river, where an undulating plain of 
Siegler u a e a alg eve co penn 
schist. The valleys of the streams which flow out 
last greg geben Pech S E a a 
meee Pe ee ee e 
eastern slope o 


y eroded glens of the 
ed in the schist, 


chain are much 
ae well-marked step being fo near the granite- 
schist junction. 

Royal Dublin Society, Dec. 21.—J. Reilly and Joan 
Sullivan : Studies on peat (Part ii.). Distillation under 
reduced preasure of certain constituente of peat.— 
J. Reilly and C. Boyle: The production of essential 
oils from fresh-grown plants (Part iL). The cultivation 
of Mentha piperita and further ta on the 
winning of lavender oil.—J. Reilly and J. Taylor: 
(Part in.). Oil of t—J. Reilly” and P. J. 
Drumm : (Part iv.). Note on oil of camomile.—W. R. 
Fearon: Colour reactions associated with liver oils. 
pul classes of colour reactions are frequent in liver 

1) those obtained directly on the addition of a 
condensing agent, such as sulphuric acid, 
arsenic trichloride, or phosphorus pentoxide; and 
(2) those obtamed in on the addition of an 
aes henol before treatment with the condensing 
Reactions of the first clase Appear to be 
Sa associated with the vitamin A. 
Reactions of the second class are independent of the 
vitam, and are due to a saponifiasble component of 
the oil. e 
EDINBURGH. ’ 


Royal Physical Society, Deo. 20.—D. Guthrie: 
Tattooing and’ ita signiflcance.—D. J. Jackson: The 
life-history of a braconid parasite of Sitona.—A. O. 
Chaudhuri: The count in sexually normal 
and abnormal fowls. The count 1s higher m males 
than in females, and is lower in castrated individuals 
than in normal. It is exceptionally low in hens with 
an extra ovary, while in oases of sex reversgl it 
approaches that of the male. 


MANCHESTER. 


Literis and Philosophical Society, 
Kenneth M. Smith: O ions on some insect 
carriers of Patato virus disease. The so-called 
‘ virus diseases "of the potato are becoming a serious 
menace to the potato-growing industry of the world. 
The causal organism, if sugh there be, of this group 
of disorders has not yet isolated. The diseases, 
however, particularly in their ‘ leaf-curl ’ and ‘mogaio’ 
forms, are known to be infectious, and in Nature are 
transmitted by certain Insects. A number of insecta 
which attack the potato plant have been tested under 
controlled conditions as to their rere 
abilities. - The insect is first itself 
with: tho dimane bud latat is placed H 
plant under an insect-proof cege. lante is 
radassa by one half of & Bacte hosii? bober. the 
other half tuber being under & 
d a aE So far as results of the 

ta up to 1925 go, they mdicate that the 
aot ee oe) ee ee 
carriers of the mosaic disease of the potato. Successful 
moculation was also achieved other species of 
insecta, in two cases with a leaf-hopper and also 
with the greenhouse white-fly (Aleurodes). The 
capsid bugs have so far failed to transmit mosaic 
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Paria, 


Academy of Sciences, Dec. 6.—H. Andoyer: The 
method of Delaunay.—F. E. Fournier: General laws, 
unpublished, of the formation of the vertical undu- 
latory profile of the satellite wave of a ship in motion, 
calm sea.—J. Costantin: New expermmental results 
on the culture of Pleurotus 4.— — Piquler : 
The eral integration of the partial differential 
equation s=f (a, yY, £, g).—Bertrand Gambier: The 
deformation of surfaces and the Gauss-Codazzi 
equations.—Paul Montel: The domains correspond- 
mg to values of functions.—G. Vranceanu : 
The absolute differential calculus for non-holonome 
varieties.— J. Delsarte: The study of certain integral 

l which’ generale those of Fredholm.—H. 
The absolute differential calculus.—E. M. 
Antoniadi: Changes observed on-the planet Jupiter. 
Details of further resulta obtained in 1926 at Meudon 
with the 83 cm. ‘telesco Htustrations of the 
appearances on Nov. 27, 1 23, and July 1, 1918, are 
given. Tha conclusion is drawn that while in certain 
cases the sun Panel have an effect, the phenomena 
presented by Jupiter are for the most part ‘inherent 
1a the pinvise téa aad are due totes temperature. 
—P. Hoelbronner: Resulta of the direct geodemo 
junction of Corsica to the French continent.—Jean 
Chazy: The formula of the Doppler -Fizeau effect 
in the universe of de Sitter.—Jean Rey: The in- 
dustrial utilisation of the en of a warm liquid in 
a steam turbine. An account of an actual ap a OE. 
In 1904 of the recent suggestion of G. Claude 
1926, p. 924).—-V. Posejpai : The resonance a 
and yield of fluorescence m the domain of the X- eke 
— Pierre Tawil: The variations of the o 
roperties of piezo-electric quartz submitted ee 


ency currents.—Albert Pérard: Study of the 
monochromatic cadmium radiations in Michelson and 
Hamy lamps from the point of view of their metro- 


logical applications.—Paul Mondain-Monval: The 


heats of mixing of eet miscible pairs (of ae 
‘The system methyl alcohol-cyclohexane. The hea 


absorbed per a of ma ape 7 shown graphically as 
a function of f cyclohexane. Curves 
for the tem roe 18°, 2 o, 40°. and 52°C. cried alae 
the latter above H critical miscibility tem- 


pomir omn Delaplace and Neda M esco : 

Ə PET ET creaien properties of cæsium eosinate. 
Data are given for the number of dipoles of solvent 
fixed on the molecule, pH of aqueous solution, 
electrical oonductivity, and molecular waght.— 
Eugène Pérot: The cementation of mild steel by 
i beg and by cyanamide. Curves are given 
the influence of tem ture, time, and 
preasare (ct the cyan )? rges Darzens: A 
method of preparation of a substituted valerolactones. 
Alky io acids, a general method for the 
ee of which 18 given, on heating to 90° C. 
double their weight of 90 per cent. sulphuric 
acid, are converted into the a lvalerolactones.— 
M. Tiffeneau and Mlle. J. Lévy : e reality of the 


semipinecol® transposition: the cam tive stab- 
ny of the secondary and tertiary hy oxyl groups 
© work of Daniloff on the on of tri- 


substituted aldehydes into ketones by the action of 
concentrated sulphuric acid throws some doubt on 
the reality of the semipinacolic transposition. Ex- 
periments on the dehydration of phenyldibenzl., 
anisyldibenzyl-, and phenylethy] methyl-glycols, how- 
ever, prove that there are caseg of semipmacolic 
ition.—R. Fosse: The presence of allantoic 
acid m Phaseolus vulgaris. The presence of allantoic 
acid and the absence of uroxanic aad in this plant 
has been proved.—L. Longchambon: The oonstitu- 
tion of chalcedonies and quartzines.—René Soueges : 
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enbryogen ea the, 7 veracess. The last 
S o evelopment of the embryo in Papaver 
Phooas.—A.. Ea and E. Natier : The action of 
tassium chloride upon non-calcareous soils.—M. 
oyon and I. Vial: Theremarkable activity and nuclear 
origi of an anti- ee pee. from 
the mesenteric ymond Hamet: The 
antagonism of ae and adrenalme.—P. Portier 
And Mile. de Rorthays. Researches on the load 
supported by the wings of ea tera of different 
families—Maurice Azema: ormation of the 
renal vesicles and the development of the kidney in 
Asada mentula—Edouard Chatton and André 
Lwoff: The Synophrysa, infusoria internally tic 
in crabs. Their evolution and place in the Fattin- 
geruds.—J. Wolff and J. Loweleur : The biochemical 
oxidation of ferrous malate.——Gabriel~ Bertrand : 
Observations on the nature of ferrase and of certain 
oxydase with reference to the 
—A. Philibert and J. Risler : ‘The action of neon 
t on bacteria.—E. Brumpt: The transmission of 
crooiduræ by two species of Ornithodorus 
(0. moubaia and O. Marooanus). 


à CALOUTTA. 
Asiatic Society of Bengal, Dec. 6.—T. V. Rama- 
krishna Aiyer: Notes on some Indian Lepidoptera 


with abnormal habits. Examples of moths or butter- 
flies living in association with other insects seem 
oom ively rare. Some examples, mainly from 
South India, are: Butterfli jus epus, West ;. 
moths—various species of the noctuid genus Eu- 
blemma; family Epipyro A Sees —D. N. Majumdar: 
1) ee breadth of some Hos of Kolhan; (2) 

th connected ceremonies of the Hos of Kolhan 
and Smgbhum.—Rev. H. Hosten, 8.J.: (1) Fr. N 
Pimente’s Annual Letter, Goa, Dec. 21, 1599. The 
history of contemp events drawn from the ay 
miio Tep Ai (2) Fr. N. Pimenta, 8.J., on M 
Goa, lst Deo. 1600. (8) Fr. N. Pimenta’s “Ann of 
MargaS, Dec. 1, 1601. (4) Three letters of Fr. Joseph de 
Castro, S.J., and the last year of Jahfngir, Aug. 24, 
1626-Aug. 15, 1627. (5) Eulogy of Father Jerome 
Xavier, §.J., a missionary in Mogor, 1548-1617. (6) 
Some letters of Fr. Jerome Xavier, 8J., to his 
family, 15938-1612. (7) Some notes on Bro. Bento de 
Goes, 8.J., 1588-1607.—Mohini Mohan Chatterji: (1) 
Brahmanism in Bengal. Gauda or Bengal from remote 
a quity to modern times has contmbuted a oa 

eae note, that of the combination of loyal 

with tolerance and universaliam. (2) i 

mare of some Bengali customs: (1) Survivals of group- 
marriage; (11) Mock-marriage. 


VIENNA. 


Academy of Science, Nov. 25.—R. Weiss and 
P. Fastmann : Benzalaryl-phthalane and -naphthalane 
and the transformation of the former into di-sub- 
stituted indone.—E. Späth and A. Burger: Opium 
alkaloids (vi.). Synthesis of laudanin and laudanidin. 
—R. Seka, O. Schmidt, and K. Sekora: Condensation 
products of pyro-mellithic acid anhydride. 


WASHINGTON. 


National Academy of Sciences (Proo., vol. 12, No. 11, 
Nov.).—Leonard B. Loeb: Gas ion mobilities ın 
ether-h mixtures. Measurements were made 
over the whole range of mixtures, 0-100 per cent. 
ether. At concentrations greater than 80 per oent. 
of ether the mobilities of both the itive and the 
negative ions follow the theoretical law of mixtures ; 
with smaller concentrations the mobili of the 

itive ions are abnormal, possibl the 
ae tion of labile clusters of 10ns.— Koy. J. Kenn 
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: Sieesion 19306. 

A refinement of the Michelson-Morley experiment | „3 ry a No 28: gece Mares re eeee r, o Eir Shed on 
(v. Natunn, Jan. 8, p. 64).—Paul 8. Epstein : (1) On the Mathieu Bquation Paper). Dr. I L. Ince Pp. 16-992. 
the age aa of certain integrals important in the | % Vol. 46, Part 4, Mo. 29: On Öarna] Bmstion Interpolation- 
ey ta. A convenient expression is ob- fae a as Saw ne and: =e eas 
for integral which determines the bac of of the Thirteenth Indian Sclenoe (Bombay, 1925). 


drogen tom considering oped Irin i. (Calcutta : Amato Society of Heb 
Ko Kepler pine and neglecting walutivity otto, and cise of te by J. Garrats and W. FA By ILN. Dro. 
spn of the eloatron. (2) The new quanturn theory and Pp. 803-818-++1 ebalcaita : 
i ota at ILE M. Langer : a E ton Branch.) 8annas; 10d. 
hydrogen. (l) A measure. A Formax, l 
charge- was passed, tiough ono tbe ae pair son e a a e Sale ito 
which ‘white-light’ fringes were being er Gane ones On eae Pp. 12-+3 plates, cveeune on 


with the concentration o atomic hydrogen nómico de para 1917. 

and index of refraction of molecular hydrogen, enables my k tax e Rapor, U EEA 
the dispersion of atomic h to be calculated. Department of Commerce: Bmean of Btandards, Technologic Papers 
At about 1=6000 A.U., = . The method in- | of the Bureau of Standards, No sts: Beceni Developments in Ta 
Wolves ‘certain KRD UOA, But is ed as giving Tess Oe Ein e a CWeakington, De i iame 
results of the right order. (2) A calculation. Priests Ga Prin Omon.) 15 cents Tata i ü 

to adjust earlier dispersion formulæ to give Ponin cate UDC Jata leh tenga pi oe it AEE 
frequencies for anomalous dispersion lead to a Ares palngs pe aeai a Poly 


refrecti different from that eae Annehds collected the Uni States Fisheries Steamer dlbatross, 
seamen B. Goodrich: me developmen? ol of 1907-1910, 1, malndzng do Hew Genus and three New hel ame a ari LL 


Mendel } -1%8, (Washington, 

: sa oe ee a Vol. 0, Art. 8: 
are four h ine epi ne Cont Orders Hurl Lepper atam 
fish: wild, ow, ae ‘and variegated. The | Atlantic. Y Waltec M. Tastaceall. (No, 2064. Bp. tei pinten Vol. 
colours are produced by three kinds of pigment cell, | %, Art. 18 : Oymbidtum, a New Genus of Bilurman aay 
melanophoreg and brown and yellow chromatophores, om ay D.O.: dovarmmenp Printing Aa) aman 
which appear to be present in similar numbers in all, | ` New York Academy of Selences, Bermntafic of Porto Raco and 
four types and at the earliest stages of growth. The | tho Yogen Ialands Vol. 4, Part 1: of the Culebra 


troduction Review F 
Mendehan gene appears to function by -controlling the root p eaka by Howard A. eretat Pp. a new York 
SPENN Patom yon ys ee eee of the Oblef of the Boreau of 


Navigation, : 
Year 1028. 19. D. Andhaka Prin Office.) 
a "of the riguliy of ad 0.: us 





` Boctton 9 Vol. 2, Part 1: 
Te y 
Official Publications Received. The Tana Barthnko of TA, E 
Berran amp OOLONIAL. l 
roadipya aui (0 His ia Letter hy the Hed of the CaraLoours, 
Gene nna to Hls eer Hio Viewoy andl: Governor The Book: fts Anthors, Ilustrators and Binders; also 
Wis) olsen : The London Mosque, Bonthfisids, | Selection of Memoirs and ph Letters of Literary Personalities. 


(Mo. 400.) Pp. 60. (London: cis Edwards.) 
Sn platen N ee ee aE EP Gime A ne 


ig ce eat ho om 
plates. (Glasgow and London : The blaashmg td. vi+s8. (London: S ) Pp 
1088 (ML 90): Boma fart ee o Memoranda. o. Heat Treatnent Bulletin i o. 87: Theory and Practice in the Harden- 
Orywtals of Alumnium i Tora! faa nour grat ing Bhop. Pp. & (London: Automata and Electra Parnaces, Lid) 
Gough, & J. Woght and Dr. D. Hanson, Work performed for tho 
Board of the Department of Satentifice and In- 
Sea ete or am ae be T 
a. an . 
Typa of Wind Tunnel for Alrsorew Tera By E dam WH] :? Diary of Societies. ; 
Address on TH Dangers of Contraception,’ delivered Scarpa AA SATURDAY, Jaxuary 23. 
J. MeOann at the Caxton» London, on October 2th, Pp. 16. | Barron Mrooroaica, Soormry (m Botanwal ent, Univermty 
(London : Leagte of Natonal ) 6d. ee L e Buddin and Mics I L Wakefeld : Studies on 
Aa eg pie AON Aa Tort Bri (Talk oi A Denig pis fa Orceormm end Helicobasidiem purpureum, —H. W. Mason: 
eee teen Report of sue former L Marine On the Naming oe Dark potd alpen . Ramsbottom : 
muttes, now Oceanography Department of the University of Liver- .— M rs peon : Anthracnose Diseases 
poo Drawn up by jie; Jaa. Johnstone. 30. : of A Oar. R Woodwad : Biodies on A Mildew. 
niversity Press of Li Ltd. ; London : and RovaL [werrrotiow or Gruar Parra, at &— B. W. Tristram: 
Lid.) 1s, 6d. net, Engitah Medieval Wall- e 
The Bntish M ` Boatlety. Transactions, Vol. 11, Parts 8 and pot DOT (iS N Institute for Medical Research, 
E ob by Carleton Hea and J. Ramsbottom. Pp. 109- Hampstead), at $. 30.— by Prof. L. Hill: Measurement 
1. (London: Gambndge Unrrermty Press.) 15e. net. OE Coplay Tesatura tn ihe Brd Aay See —J. A. Campbell 
Now of Lands and Sen ee ene for Continuous Hxposure to High Low Pereentage of 
Report for the Year ended Slab March 1936, Btatement of Te gee Pee eens ee p as a Source 
Accounts and Bohedule of Lands Acquired and 1 during the Year of Ultra-rielet s,—H.°W. ay: A tos for Workm 
ender the Bosnery Preservetion Act Pp. & (Wellmgton, N.£.: W. A G. up Tıssus-extracts on an Intermediate Acale.—Dr. H. H. Dale 
Skinner, 1975.) A. N. Richards: Continuons Record pf Orren à b 
Western Anstralia: Geo No, 88: Palmonto- Animals.—W. F tation m the Rabbit.— 
logical Oontribatzone to the Geol of Western Australia. Benes Y, R. Bodo and H. P 4 Perfusion of Irolated Heart.—, 
Nos. 18, 14 and 15 Rex. W. Chapman and Ludw: Papers Prot H. 8. Raper: le Derivatives from — 
lauert. Pp. T3(4 plates), Bulletin No. of The Auriferous Lodes of Dr. G. Anrep and R. Kinosta: The Influsnoe of Mechanteal 
the G Coolgardie By F. R. Fekitmann. Pp. - Factors of the Orren lation the Diastolo Volume of the Ven tricles. 
gee of fhe iC of ae : 1y srl na ata SM. A. athe and Prof 
Irs ture In Indm, Entomological thetio (Pretiminary Oommun)eation).— 
Series, Vol. 9, Mo. 6: Studies on Indian By H. H. ea MeoDowall: The Effect of Alkali on the Blood Sugar.—K. 
Karny. Pp. 187-190- plates 16-28. L8 rupees, 22. Mntamological ‘Forusawa and P. M. T. K The Buffering Power of the Uterus 
Series, Noa. Y, 8 0 Wo. 7: New Bpecies of Indian Gall of the Oat.—J. A. Campbell of Exposure to Low Teumons of 
tomdide) by Dr, I. P. Felt; MÔ. 8: New Indain Goomotridee, by ‘Air and Oxygen.—O. LL Best, Dr H. H. Dale, H. W. Dudley, and 
awe B. t; Mo. 9: Deri of Lsp. W. V. : the Vasodilator Principle of Extracts from 
(Lepidoptera), by B. Meyrick; with a Short Note on the e- a6 Lung- Dr H E and A. N The Vasodilator 
ur O. Misra, 241-260-+-plate 24 Action of Small Doses of Adrenaline.—Prof. L. Hill: The B 
š annas; Gd. ( Active of Bunlight.—Dr. Q. A. Clark: The Immediate of 
> Vagus on Blood-fuger Level.—B. M. Boock, J. H. Burn, and 
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J. W. Trovan: The of tha Assay af 
> by Different Methods.—J. Burn and 


HULL Assoout1om or à 


at 7.14—-G FO : A Two Years 


~ 


MONDAY, Jawuany H 


sige aarti: Sebel agri ab 490.—A R. N J. D. Ross, and 
: won of In m the I- Bpectra of 
the Normal Saturated he agile The REN 
Mthyl Heters.—W. J. MoCallien: The Geology of ot aaa H. 
Briggs : -Fanlting from the . 
LESTITUTIOE or AUTOMOBILES WOND HERS (Loughborough Graduates’ 
Bical Mwaommars (Informal Mosting) at 7.—M. 


Whrigift and 
LEFTITUTION oF MusorzioaL Bworremes (Mersey and North Wales 
aided grap Oren tre) ‘pas my T Univermty), at 7.—J. Firth and F., 
. The urpment of barge 
trrrvrion or z 


QAL Bworewers (Graduates’ Becton, London), 

at Y.— Major A. R. Valon : Mechanweal Engineering in the Army in 

Relation to the Duties of an Ordnance Mechanical En (Lecture 

4wrorLuw S@curyr ee Universtty of London tab) at &—E 
Price : Mill's Theory of the Mxrternal World. 

Horvat Socrery or Arra, ab 8 —Dr. L. O. Martın: Recent Progress in 
Optics tor Leoturew) (1). f 

Burra Asono, at &—fir Berkeley Moynihan: Cancer 

and how to fight rt (Hestungs Lecture). " 

Rova Boormrr or Manica (Odonto Section), at &—Dr. J. EL 
Maclean : Bacteriology ot Dental ea.—Prof. H. P. Piekerill: 


poo Toeta e o aia ee E 


E 

Royal Grograrnioal Socmry (ab Molan Hall), at 8.80.—J, M Wordle: 

* The Oambrdge Hypediticn to Greenland 

LNTITUTE OF ee ee ee) —Prof. J. W. obb ° 
The Training of a Fuel t . 


TUESDAY, Jax0arr 25, 


no a i The Bapat Resourses of ie MATAR & T 
i organ : of Bin 
eee’ Soousty or Mxnionn (Mediona S se 
Sections), at 6.—Dr. lL. & T. Burrell, Dr. F. "Dr. G. arati 
and Di. K, D. Wilkimson (Medians), T. Bdwards, J. M. H. Ro 
EL B. Bouttar (Surpery), G. E Martin, 0. A. 8. and V. H. Negus 
(Laryngology): Bpecia! Disensson on The ‘Treatment of Chronió Mon- 
tuberaulonus Infection of the Lungs. i 
Boral Iæmrrroror or Gemar Barran, at 5,14. —Prof. R. Why tlew Gray: 
Smokes as Aerial Disperso Systems (T) 
LrerirorioN oF BLacreicaL Excurmers (North Midland Centre) (at Hotel. 
ton. What is treaty ” 


oh — ie 
J è 

IwerrruTion oF . aL branes (North-Western Osntre) 

‘Go (at Hnginesn’ Cl Manchester), at 7.—J. H. 

, : Rent ents in Redto ‘ 

foraL PHOTOGRAPHIO oy Great Brimin sar gohan va 

7 A 


phis e Layer 
Dilation. — man: N j ea of Microscope ; 
i at pe Tabieeds Dest (e) Sundyy Workahop Apple 
rae ep 
the ve 


anocesa.—F, F. Renwick’ A Turmdometer for Use with 
Bhnulsions —B. Farrow. An A for 
Exposures with Various Light tera.—R. Davies: A um Oall 
Photometer Adapted for Deberminatszon of Denattoes 
With an Antomatie Curve fe an 
Apparatus for the Telegra Tana reson 
over an Artafical Lanes uivelent Mscirmally to .— 
W. A. Belmam ond I. F. Davidson: a ee 
e Improved so as to render it posmble to Expose Several Strips of Plates 


Stmulteaneonsly. ; 

DasTrruTion oF Eramrams amp BRIFScILDmREs Iw Boortamp (ab $ 
Mimbank Crescent, G h at 7.80 — Rev. R. B. Hyde: The 
Development of Ind Welfare Work. : 

Roral AwrHeorovogicaL Lesrirora (Anni M at 830. — 
H. J. E. Peake: The Beginnings of Civilisation ( Addres). 


~7@ WEDNESDAY, Jawucey %. 


South Kenengton), at 5.80.—A. 
the Aingle E —Rhjs Jenkms: A Kote on 

Newoomen's Handwiiting. i 
Lesrrroriow of AuTOMORILE Hweprers (North of England Centre) (at 

eers’ Club, Manchester), at 7.—Prof. W. Morgan: The Op 
cator asd Means of Hramining Combustion m [nternel-Oombuston 
wD : 

Nortt- Ooast Dserrroriow or Exomases amp FUuIPSUILDEEs 
(Greene Section) (at Hiss om Ho poe: TTi, at 7.15.—J. E Oonner: 
© Brection of a Rotary Portland t Centre) (at 
a 


Leerrrorion or AvromoniLe Endiwerns Sle able 
entree | and Beente Olub, Wolvserbeampton), at 7.80. — GQ. 
Rushton: J he 1.4.0.0, Methods of Hepairing Motor Omni buses. 
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phanthus and Bquill , 
} . E : The Amonnt of , 
_ Spente Alkalmd in Different Samples of Brgot, assayed by Clirk’s | 


(at Hull Munistpal Technical College), . 
Retrospect. 
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(Bouth Wales Section) (at University 
Oollege, Bwanser), ab 7.90—Capt. J R.G : 
nis Anata (6 ae sta Teen se Op Spectro- 


PBanderson : The Hlectrostatc ty of Alammium and Tantalum 
Anode Filmsa—G. A. HlHoth, S. B. Josli, and R. W. Lunt: On the 
Yeloctty of Reaston in the klemt Mestre —G A. 

à OQ 


Medicine), at 8 —Dr. T. B. Good: An Attempt to In 
Treat MESS GPE Prychosss ab an Out Patient 
Chinie; follo a discussion by Dr. Æ Mapother, Dr. H. Orichtoa 
Miller, Dr. J. ind othien. = E 

Bocemics Socrsty (at Royal Somety et 8.30. —E Macdonald: Socal 
Distn bution of Intelligence : ‘ 

Test rotion oF MratawicaL Hwarwamrs (Sheffield Branch) (at Sheffield). 
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Trusts and National Progress. 


A les nineteenth century was known as the 

‘steel’ age. Attempts to find a word to 
describe the present age have not succeeded. 
‘Chemical,’ ‘ wireless, and ‘flying’ are adjectives 
which pre)udge the issue of the fierce rivalry between 
chemists, physicists, biologists, psychologists, engin- 
eers to leave an impress on their day and genera- 
tion. Pending a decision, it is safe to suggest that 
the present age is an age of ‘surprises.’ The War 
itself was a surprise—its outbreak to Great Britain, 
its reault to our enemies ; and many of the surprises 
which have followed that event with bewildering 
profusion are attributable to the War. We shall 
find a good example in the history of thee’ trustifica- 
tion’ of industry. Had anybody predicted before 
the War that the present year of grace would see 
the promotion of a great chemical combine—the 
Imperial Chemical Industries, Ltd.—with a nominal 
capital of £65,000,000, he would have been advised 
to consult a mental specialist. In the years pre- 
ceding the War, the United States, under special 
legislation, was ruthlessly suppressing its powerful 
trusta as inimical to the public welfare. Is it 
possible that the stone which the American buflder 
rejected should become the corner-stone of the 
British econofhic temple ? 

There were a few trusta in Great Britain before 
the War, together with their by-product in the 
form of millionaires—a few only, and these, unable 
to establish a monopoly, provoked no strong public 
opposition. To tell the truth, these trusts showed 
no disposition to grind unduly the faces of the poor. 
An occasional newspaper war regarding the price 
of soap. or sewing-cotton served ita immediate 
purpose of increasing the circulation of the news- 
paper, and may incidentally have reminded the 
manufacturer that there is a limit to the exploita- 
tion of the conaumer. Sut the public at large 
showed no great interest in such questions, or 
indeed in kindred questions vitally affecting the 
public safety. As to the chemical industries, how 
many foresaw the importance these industries 
would assume in the prosecution of th War? It 
was known that the ‘ heavy,chemical ’ indust#ies 
were prosperous, but the dye industry, based on 
the discovery of an English chemist, had virtually 
acknowledged defeat. Some eighty per cent. of the 
dyes used in Great Britain before the War were 
imported from abroad, mainly from Germany. 

“ Trusts,” says a well-known encyclopedia in 
the opening words of ita article on this subject, 
“are large business organisations which aim at 
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restricting or eliminating competition ” In relation 
to the conditions, national and international, obtain- 
ing to-day, this definition is obviously partial and 
strabismal. Possibly it is the work of one of those 
economists whose predictions, as a speaker said 
at the British Association meeting last year, are 
generally falsified by events. We are asked to 
imagine an idyllic scene in which two competing 
manufacturers producing the same article, one to 
Boll at 2d. per lb. and the other at 2id. per lb., 
decide to ‘ combine ’ arid sell their total product at 
2id. per |b. The position which the coal industry, 
the chemical industry, and other great British 
industries are facing to-day is more complex. 
“ Amalgamations,” says Sir Alfred Mond, the 
evangelist of the new economic gospel, ‘ mean 
progres, economy, strength, prosperity.” They 
are the bulwarks of defence for which the whole 
community has been patiently waiting, “‘ offensive 
weapons against those enemies at home and abroad 
who are attacking insistently and insidiously the 
fortreas of the national fortunes.” as 

In cold truth we are entering on an economic war 
which will lead to the extinction of the leas strong 
and efficent nations. This war will be fought out 
by large-scale and highly organised units; and 
the form of organisation ensuring the maximum 
of financial strength and stability, the minimum 
of duplication of plant and service, the concentra- 
tion of the best brains available on the real problems 
of industry, the most effective methods of pro- 
motimg scientific research and the application of 
scientific discoveries, will win the day. Already 
the amateur company director is beginning to 
spell out the writing on the wall, and scientific 


, workers are at long last seeing their value appre- 


ciated by the industrialist. The quéstion whether, 
in making our plans for this economic war, we are 
pursuing the best polioyp tactical and strategical, 
is of direct and vital interest to every citizen. 

This question has innumerable aspects, and some 
of these cannot appropriately be discussed in detail 
in a scientific journal. Political -influences are 
obviously of the highest, importance—not in the 
naryow sense of the form of government, Tory or 
Labour, which may happen to be in power at any 
“particular moment. Direct and indirect govern- 

ment aid to scientific research, diplomatic and 
consular services, factory and patent legislation, 
monetary system, trade union regulation, health 
and unemployment insurance, and a hundred other 
influences are at work, promoting or hindering the 
progress of industry. Our educational organisation 
is a powerful influence both in raising the general 
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average of intelligence and in selecting and training 
those ‘captains of industry’ whose silent movea on 
the chequer boards of manufacture and commerce 
may lead to disaster or victory. Industrial 
psychology is a new and important science, and 
‘the human factor’ in industry will have to receive 
increasing attention. But labour difficulties have 
not caused serious trouble in the screntfic industries 
—a good sign and omen. 

The loss of the dye industry before the War, to 
which reference has been made, affords a good 
illustration of the working of some of these 
‘influences It is a twice-told tale reflecting no 
great credit on our Victorian forbears. Dr. Herbert 
Levinstein says : 

“ If after the Franco-Prussian war latsser-fatre 
had not been the policy of the State, a very different 
position would have resulted in this country. If 
the State had provided duty-free spirit on terms 
comparable to those aod ab ; protection 
for inventions, and prohibition of import of dyes 
manufactured abroad; information concernin 
foreign products, and, above all, an assurance o 
a benevolent interest in the industry ; do you think 
that Perkin and Nicholson would have left t” 

The official apology of the Bntish Dyestuffs 
Corporation harps on the same string and strikes 
a new note in pointing to the lack of systematic 
research and of facilities for training organic 
chemists. Our ancient universities, content im 
producing educated men of a partioular type, 
adopted an attitude of indifference, or even of 
scorn, to the public demand for scientific education. 
The Government, dimly recognising the public need, 
did a useful service in establishing the Royal 
College of Science. But Hofmann, one of the 
most distinguished “professors of that college, 
inspirer of those researches of Perkin which laid 
the foundation of the dye industry, was attracted 
back to Berlin, after the death ‘of the Prince 
Consort: his companions followed him. and took 
with them much of the expert knowledge of aniline 
dyes. Ambassador Walter Page, in one of those 
illuminating letters written during the War to 
President Woodrow Wilson, which have raised our 
respect and affection for the United States, referred 
to some things which the Allies would do in 
“the war after the War.” The Germans, he wrow, 
had used commercial and financial methods in 
England, and in Russia in particular, which were 
unmordal if not immoral—methods which might 
have been taken out of the book of a decade or so 
about the Standard Oil Company. 


“They ‘dumped,’ and killed competition by 


' starving out competitors. They conducted systems 
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of commercial espio , ote. etc. eto. The English 
were slow to detect these things, and sluggish to 
move against them. They will be neither slow to 
see nor sluggish to act for some time after the 
War. They will try, too, to pit dependence 


on Germany for dyestuffs and other monopolised 
artiolea.”’ 


This prediction has been verified. Forming part 
of a great combine of the chemical industries, the 
British dye industry, a key industry as the War 
has shown, will be able to play a worthy part in 
“the war after the War.” 

Adequate finance is not, however, the only 
advantage which the new trust will offer to the 
dye industry. Of special interest, fully recognised 
by the promoters of the trust, is the question 
whether it will be possible to improve methods 
and results in scientific research. The record of 
the constituent companies in this respect is aredit- 
able enough, and the work they accomplished 
during the War carned the gratitude of the nation. 
But combination must tend towards greater 
economy and greater efficiency. Industrial re- 
search,‘as Dr. Levinstein has pointed out, can 
only be successfully conducted by great organisa- 
tions. The expense ofa scientific staff is too great 
to be borne by the average manufacturing concern 
of moderate sizo. l 


“ There is nothing so unprofitable,” he saye, 
“ag employing a number of chemists who either 
have not be kanak of discovering things for you, 
or who discover things for you that you have not 
got sufficient technical ability to work on a large 
ecale, or for which you have not sufficient dis- 
cernment to find a market.”’ 

The inventive chemist is generally a pure 
research chemist without kneéwledge of or interest 
in large-scale production. Are we not disposed to 
overlook the high and difficult character of the 
scientific, technical, and engineering work which 
transamutes the laboratory product into an article 
of commerce ? For example, the combination of 
nitrogen and hydrogen under high pressure in the 
presence of a catalyst to produce ammonia was a 
reaction of academic interest until Haber pointed 
out to the Badische Company that the cost aspect 
would be altered if the ammonia could be separated 
from the compressed gases without the pressure 
being released. Even so, the working out of the 
process was a colossal undertaking, so complicated 
that Dr. Levinstein suggests that no firm in Great 
Britain could at the time have adopted the idea. 
We have good reason to know and to remember 
how the process enabled Germany to prolong the 
War by rendering that country independent of 
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supplies of Chile saltpetre; and we have good 
reason also to be grateful for the enterprise of 
Messrs. Brunner, Mond and Co., who have over- 
come the technical difficulties and established at 
Bilingham the synthetic nitrogen industry—an 
industry whioh will literally change the face of 
the earth, meking the desert places smile and 
rejoice. The modern chemist can call spirits from 
the vasty deep. 


“Why, so can I; or so gan any man: 
But will they come, when you do call for them ?”’ 


What is the chemist’s reply to this searching 
Shakespearian question? He selects a very inert 
element in the air and turns it into manna to 
feed the multitude. In some instances, science is 
able to supersede natural processes. THe synthesis 
of indigo by the Germans, one of the greatest 
triumphs of industrial chemistry, the result of 
prolonged and expensive scientific research, has 
thrown thousands of acres out of dultivation. 
Artificial silk has caused the silkworm ‘to go out of 
business.’ Themen of science who work these miracles 


„derive no stimulus from the lash of competition. 


By pooling our resources, spiritual and material, we 
may hope to obtain the best results and to compete 
on even terms with other highly organised nations. 
We oome, finally, to an aspect of the question, 
on which Sir Alfred Mond rightly lays streas—the 
question of national psychology. We are suffering, 
he says, from the people who are always sitting 
round with the ‘No’ complex ; people who dedi- 
cate their intellects to the congenial task of 
creating difficulties and objections to every pro- 
posed development ; people who themselves achieve 
nothing except to hold up the march of progress 
of nations and mdustries. The only real advan- 
tage which America has over us, he suggests, is 
that the Americans welcome new ideas and are 
always ready to give thqm a trial. “ You want 
more people with the ‘ Yes’ complex,” he says. 
“There is no room for the ‘No’ people: they 
must get out of the way or it will be a serious 
thing for this country.” We have the men, the 
money, the material. “I am not jn the least 
impressed,” ‘Sir Alfred “Mond says, “with the 
technical superiority of any*other people in the 
world.” There are no abler chemists or engineers 
to be found; and our working men are “ extra- 
ordinarily adaptable, highly skilled, and well 
trained.” No miracle is required, no new dis- 
pensation from Heaven, to keep Great Britain in 
the forefront of industrial nations—only common - 

sense, energy, and the spirit of research. 
T. Lr. H. 
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The Greek Contention of Theoretical 
Geotnetry. 

The Thirteen Books of EHuchd’s Elements. Trans- 
lated from the Text of Heiberg, with Introduction 
and Commentary, by Sir Thomas L Heath. 
Second edition, revised with additions. Vol. 1: 
Introduction and Books I., I]. Pp. xii +432. 
Vol. 2: Books JU.-IX. Pp. vi+436. Vol 3° 
Books X.-XIII. and Appendix. Pp. wi+546. 
(Cambridge: At the University Press, 1926.) 
708. net. 

Te preface to the first edition of Sir Thomas 

Heath’s translation af Euolid’s ‘‘ Elements ”’ 
begins with the following quotation from De 

Morgan: # There never has been, and until we 

gee it we never shall believe that there can be, 4 

system of geometry worthy of the name, which has 

any material departures (we do not speak of 
correctionseor extensions or developments) from the 
plan laid down by Euclid.” In 1908, when that 
edition appegred, the movement in favour of a text- 


book for schools that discarded Euclid’s order and 


proofs was in full vigour, and, in reference to that 
movement, Sir Thomas Heath contented himself 
with saying: “It is, perhaps, too early yet to 
prophesy what will be the ultimate outcome of the 
new order of things; but it would ‘kt least seem 
possible that history will repeat itself and that, 
when chaos has again come into geometrical teach- 
ing, there will he a return to Euclid more or less 
complete for the purpose of standardising it once 
more.” 

The possibility suggested in 1908 may be asserted 
in 1927 as a probability, 1f not indeed, a certainty. 
Among the many text-books that have appeared 
in recent years—and some of these have many 
excellent features—there is none that could possibly 
have induced De Morgan to change one word of the 
sentence quoted above. The revolt inaugurated 
by Ramus in the sixteenth century against the 
Euclidean system and in favour of the admission 
of many theorems as ‘ obvious ’ has ita counterpart 
in recent times, and there are many signs that the in- 
adequacy of the new system is being felt as decidedly 
no% as in the earlierperiod. But whether there is 
to be a return to Euclid, more or leas complete, or 
a continuance of the wider liberty prevailing at 
present, it 13 very desirable, indeed essential, that 
all who have charge of the teaching of geometry 
should make a real study of the development of the 
soience, especially in ita early stages, and its 
reduction to an ordered system in the writings of 
Euclid. Probably few, if any, desire a return to 
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Euclid simpliciter, but, whatever be the attitude 
to Euclid’s “ Elements ” as a text-book, it is quite 
impossible to form an adequate appreciation of the 
influence of mathematics on modern thought with- 
out a careful study of the Greek geometry; for 
such a study there is no better bass than these 
volumes of Sir Thomas Heath. 

It is a tribute to the excellence of the first edition 
that, while numerous changes have been made in 
the second, chiefly due to the new knowledge gained 
in recent researches, these changes are compara- 
tively small; .but the revision has been very 
thorough, and many passages have been rewritten. 
The paging, however, has been preserved, so that 
the page-reference to any proposition is the same 
for both editions. Two new excursusea are ap- 
pended to the first volume. The first of these is 

n “ Pythagoras and the Pythagoreans,”’ and dis- 
cusses at greater length certain views that had been 
dealt with in the notes to Euclid I. 47 ; the second 
bears the title ‘‘ Popular Names for Euclidean Pro- 
positions,’ the names being: Pons Asinorum, 
Elefuga, The Theorem of the Bride, The Bride's 
Chair, Dulcarnon, Francisci Tunica, Goose's Foot 
(Pes anseris), and Peacock’s Tail (Cauda pavonis). 
Those to whom any of these names is unknown 
may be amused by trying to find & proposition 
that fits it. 

Euclid was not the first to write a treatise on 
geometry. and doubtless many theorems were 
known and applied before any proof of them 
was systematically attempted. Unfortunately, the 
character of the early proofs is to a very consider- 
able extent a matter of guess-work. The very 
excellence of Euclid’s ‘‘ Elements ” swopt away 
such earlier treatiseseas existed, and such informa- 
tion &s we have of them-must be extracted from 
later commentators ; even these are chiefly known 
through Proclus, whose commentary on the first 
book of Euclid is thus of fundamental importance 
in the history of mathematics. If the text of 
Proclus is trustworthy, it is hard to believe that he 
was an able geometer, but he was a well-trained 
philosopher, and, we may assume, was familiar 
with the philosophical principles that lay at the 
basis of theoretical geometry. Be that as it may, 
it is on Proclus more than any other single writer 
that we are dependent for our knowledge of the 
conditions under which Euclid worked. 

In the introductory chapters of vol. 1, Sir 
Thomas Heath gives a most illuminating discussion 
of the bearing on Euclid’s system of the philosophi- 
cal conceptions of the period antecedent to the 
composition of the treatise. Accurate scholarship, 
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wide knowledge, and, of equal importance, calm 
and restrained judgment, mark the treatment of 
a subject that has been too often the occasion for 
rash assertions. A study of these chapters throws 
a strong light on the difficulties that are Involved 
in the passage from ‘ practical geometry’ to geo- 
metry as a science, and proves the practical sagacity 
as well as the mathematical ability of the writer of 
the “ Elements.” Euclid was no mere redactor ; it 
may be, and probably is, the case that now and 
again he had not the courage to discard older 
statements, but it demanded genius of a high order 
to reduce the loose and vague generalities of earlier 
treatises to a system that is at once comprehensive 
and logically compact. 

It is impossible to discuss these volumes in detail, 
but it may be said that to almost every proposi- 
tion interesting notes are appended that, in their 
totality, form an excellent introduction to the 
history of geometry ; the numerous references, if 
followed up, would form a fascinating study and 
do much to make the geometry leasons more 
interesting to pupil and teacher alike. The in- 
clusion of Kuclid’s arithmetical books is specially 
welcome, and one may express the hope that the 
tenth and thirteenth books may now become some- 
thing more tharm names to all who are interested in 
geometry ; nowhere is Enuclid’s genius better sean 
than in these books. But the most ardent adherent 
of Euclid would scarcely object to the simplification 
that is introduced by modern symbolism in an 
elementary treatment of the constructions in 
Book XMI. 

It is almost impossible to praise too highly the 
selection from the overwhelming material with 
which Sir Thomas Heath had to deal or the luminous 
exposition of many difficult topics ; his mastery of 
English is nowhere better shown than in the trans- 
lation of the text, where the flavour of the original 
is never lost, and yet due respect is paid to the 
English idiom. The only caveat I would make is 
that, at times, there is a tendency to read too much 
into the Greek texts. For example, I find it 
impossible to assent to the statement (vol. 1, p. 220) 
that Playfair’s postulate “is distinctly stated in 
Proclus’ note to Eucl. I. 31.” It is one thing to 
prove that, with Euclid’s postulate, there is only 
one parallel through a given point to a given straight 
line (and this seems to me to be at most what 
Proclus does); it is quite a different thing to 
reverse the process, and this is the essence of Play- 
fair’s procedure. Playfair, of course, does not 
claim the credit of the axiom; he says that the 
axiom “ has been assumed by others, particularly 
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by Ludlam.” Who are the others? I do not 
know, but Playfair’s discussion seems toshow that 
he at least did not see it in Proclus. There are 
other cases in which I think too much is read into 
the older treatises, but, after all, these considera- 
tions are largely matter of opinion, and the debt 
which mathematicians owe to Sir Thomas Heath is 
too great to justify more than & passing reference. 
GORGHE A. GIBSON. 





Festschrift Carl Schröter. 
Verdoffenilichungen des Geobotanischen Institutes 

Rubel in Zarich, Heft 3. Festschrift Carl 

Schréter. Gewidmet von seinen . Freunden, 

Schtlern und Kollegen. Im Auftrag des 

Schroter-Jubild4um-Komitee redigiert von H. 

Brockmann-Jerosch. Pp. vii+811+28 Tafeln. 

(Zurich . Rascher und Co., 1925.) 30 franos. 

N December 19, 1925, Carl Schrodter, still 
“Professor -der Botanik an der Eidgents- 
sischen Technischen Hochschule in Zürich,” oele- 
brated his seventieth birthday. A Festschrift of 
811 pages, containing an account of Schroter’s 
life and work by Rtbel, a former student and 
present colleague, and forty-nine original articles 
by botanists eof some thirteen nationalities, was 
published in honour of the occasion. 

The influence of Carl Schroter has been great, 
not only on the institution in which he was first a 
student and afterwards professor for forty-two years, 
but also on the development of Swiss botan¥ in 
general. Since 1882 his chief interest has been 
ecological plant geography, a study to which he was 
attracted by a perusal of Christ’s ‘‘ Pflanzenleben 
der Schweiz,’’ and Kerner’s ‘‘ Pflanzenleben.’’ His 
influence on the subject to which he has devoted 
his life can be compared with that of Schimper and 
Warming. He has be&n àn indefatigable investi- 
gator, a mere list of his publications occupying 
some thirteen pages of the Festschrift. His 
published researches, independent or in collabora- 
tion, include many important studies on the 
vegetation of Swiss grasslands, mooglands, and 
lakes, while his extensive knowledge of alpine plaata 
ig summed up in his well-known “ Pflanzenleben 
der Alpen,” now in its second edition. 

Schroter’s influence, however, has been due even 
more to his personality as a man and a teacher than 
to his writings. Above all, he is intensely human. 
Tansley, in his article in the Festschrift, refers to 
“the distinguished and beloved founder of the 
Zürich school, who has contributed so much by 
example and personality to international under- 
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standing and co-operation.” The secret of his 
success ire this respect may be summed up in the 
words of Ritbel, “ Für ihn liegt der Zweck des 
Lebens im Geben.” In the lecture room, labora- 
tory, and not least in the field, Schroter always 
gave of his best to his students, and in return 
received from them unswerving loyalty and 
devotion. Thanks to Schrdter’s inspiring leader- 
ship, the Zürich school of plant geography (or that 
branch of it known as plant sociology) is now one 
of the most active centres in the world for the 
study of natural vegetation. 

Schrdter’s keen love of Nature led him to take a 
most active part in the Nature Reserve movement. 
He was one of the founders of the magnificent Swiss 


National Park, on which he contributed an article 


to NATURE (vol. 112, p. 478, 1923), and he selected 
it in April of last year as the subject of his 
Hooker lecture to the Linnean Society of London. 
His reverence for Nature was brought home to me 
some years ago as he and I stood together near the 
Kleine Scheitlegg. Glancing from the Jungfrau 
and the Mönch, bathed in sunshine, to the modern 
hotels in the foreground, Schrdter exclaimed with 
intense feeling, “ It is a desecration.” 

In the pursuit of his ecological studies Schrdter 
has travelled widely. From the firstehe made field 
excursions a special feature of his botanical teach- 
ing. Zāūrich studente are fortunate in baving the 
Alps, “‘ The Playground of Europe,” at their very 
doors. But sometimes more distant excursions, 
for éxample, to Corsica or Algeria, are organised. 
In this respect British botanical schools have 
hitherto been less enterprising than the Swiss and 
some American schools. Schréter himself has 
visited many partas of Europe, the Sahara, the 
Canary Islands, the United States, and in 1898-89 
travelled round the world. Even now, im his 
seventy-first year, he is &£bs&nt on a year’s journey 
to South Africa, India, and the Far East. 

It is impossible within the limita of a review to do 
more than indicate something of the scope of a few 
of the articles contributed to the Festschrift by 
botanists ofemany lands.. The articles are grouped 
into eight sections according to subjects. 

In the first section are fifteen papers dealing with 


Alpine and Arctic vegetation. Rübel (Ziirich)’ 


` shows that many of the plants of high Alpine 


meadows hibernate under deep snow in 4 green con- 
dition. Evergreen meadows are not confined to the 
lowlands. Du Rietz’ (Upsala) work on the altitu- 
dinal ranges of planta of northern Lapland appears 
to suggest that edaphically indifferent common 


` gpecies may be important as indicators of climate. 


No. 2987, Vou. 119] 


Rikli (Zürich) resolves the Alpine-Arctic flora into 
elements derived from various distributional centres, 
and discusses probable routes of migration. 
Flahault (Montpellier) gives a general account of 
wind and snow as ecological factors. He instances 
cases of young conifers buried under winter snow 
being killed, not by cold, but by asphyxiation 
brought about by overlying layers of snow and ice. 

The second section (nine papers) is devoted to 
extra-Alpine vegetation. Tanfiljef (Odeaas) de- 
scribes the natural alluvial meadows (Auen) of 
Russia. Much of the grassland of western Europe 
is at beat only semi-natural, but true natural 
meadows occur in river valleys m east Europe and 
Siberia. The treelesaneas-of the valley meadows 
of northern Russia is attributed to the prolonged 
waterloggmg of the soil, and to the velocity of the 
ice-covered rivers, when the melting snow floods 
the valleys in springtime. Morton (Vienna) dis- 
ousses the flora of caves from the physiological 
viewpoint. Blue-green and green alge in par- 
ticular are extremely tolerant of shade, some 
retaining their chlorophyll after years of cultivation 
in darknoesa. ‘‘ The Structure of Woodlands” by 
Salisbury (London) deals with the stratification of 
woodland vegetation in relation to gradienta of 
atmospheric and soil conditions. + Four types of 
undergrowth species are distinguished, according 
to the time of development and duration of the 
assimilating organs. MacDougal (Arizona) de- 
soribes the rapid changes in vegetation of an area 
adjacent to the Gulf of California, consequent on 
draining and increasing salinity. Podpěra (Brinn), 
in a@ paper on the origin of present-day European 
forests, groups Kuyasian forestas into Tertiary 
forests, Relict foresta, the Eurasian Taiga and the 
dwarf forests of high mountains and Tundra. 
Miocene aridity and Pleistocene glaciation have 
profoundly modified the original Tertiary forests. 
Tansley (Cambridge) analyses the vegetation of 
the English Chalk. He emphasises the important 
point, ignored in the early days of ecology, that 
vegetation cannot be understood unless it is 
investigated from the developmental point of view 
as well as from that of habitat factors. 

The third section of the book contains four papers 
by Pavillard (Montpellier), Chodat (Geneva), and 
others, on phyto-plankton. 

The fourth part has five papers on phyto- 
palmontology and historical plant geography. 
Neuweiler (Zürich), from evidence afforded by 
foasil woods, concludes that from Paleolithic to 
Roman times the Swiss forests north of the Alps 
contained 82-3 per cent. of deciduous trees, and 
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only 17-7 per cent. of conifers. He criticises, quite 
justly, statistics based on the modern pollen 
analyses of peat. Herzog (Munich) finds, in 4 
study of the geographical relations of the mosses of 
south Brazil, strong support for the hypothesis of 
Wegener and others, that the continenta of Africa 
and South America were formerly continuous. 

Section 5, onsystematic botany and genetica, con- 
tains one short paper by de Vries (Holland) on the 
quest for the origm of species, and five other papers. 

Under the heading “ Soziologische Begriffe ” 
(Section. 6) are four papers, two of which deal 
with the struggle for existence amongst plants. 
Cajander (Helsingfors) adduces convincing evidence 
that the limits of natural distributional ranges of 
species. The sharpness of the boundaries of par- 
ticular plant communities, as -well as the definite 
structure of these communities, are largely deter- 
mined, in the last resort, not by climate or soil, 
but by the mutual struggle for existence. Yapp 
(Birmingham) analyses the probable inter-relation- 
ships of planta in vegetation, and introduces the new 
concept of ‘ priority ’ as distinct from competition. 
Priority amongst plants is the passive interception 
of supplies of a neceesity by an organism which is 
more favourably situated than another. 

Section 7 on‘ anatomy and physiology contains 
one paper by Jaccard (Ztrich) on the weeping 
ash, and the final part (Section 8), five papers 
on economic botany. 

From this brief résumé it will be seen that moat of 
the papers have a direct or indirect bearing on the 
comprehensive subject of plant geography. Many 
reach a high level of importance, and not a few are 
concerned more with general Principles than with 
details. The volume distinctly enriches theelitera- 
ture of. plant geography. It has been well 
edited by Brockmann-Jerosch on behalf of the 
Schrdter-Jubildum-Komitee, and is well printed 
and illustrated. The Festschrift forms a sincere 


and fitting tribute to a singularly winning person- 
ality. R. H. Yarpr. 


The New Wireless Technique. 

The Theory and Practice of Radio Frequency Measure- 
menis: a Handbook for the Laboratory and a 
Textbook for Advanced Students. By E. B. 
Moullm. (Griffin’s Scientific Textbooks.) Pp. 
xi+278. (London: Charles Griffm and Co., 
Ltd., 1926.) 25s. net. 


is difficult for a wireless worker of to-day, 
who has been trained along modern lines, to 
realise how much precision has been introduced 
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into his subject by the development of the therm- 
ionic valve. Important radio measurerfients were 
made in pre-War days, but in every case strong 
signals had to be used. The difficultied were largely 
due to the relative insensitivity of the instruments 
available for the measurement of high-frequency 
currents and potentials. But this, of course, did 
not prevent the pioneers of those days from making 
the very best use of the instruments at their dis- 
posal, and more than twenty years ago Duddell 
and Taylor, in a classical series of experiments, 
laid the foundations of the subject of signal measure- 
ment by studying the fallmg-off of signal mtensity 
with increase of distance from a radio transmitter. 
In these experiments the high-frequency currents 
produced in a receiving antenna were measured 
directly with s Duddell thermogalvanometer. 
Although audible signals were detectable at much 
greater distances, quantitative observgtions were 
possible only up to a distance of 80 miles. In 
signal strength measurements over long distances, 
subjective methods involving audibflity compari- 
sons had to-be used which were not very trust- 
worthy. 

The development of the thermionic valve has 
changed all this. It has supplied us with trans- 
mitters of electric waves which are remarkably 
constant in amplitude and frequency. It has made 
possible the building of stable amplifiers by means 
of which small oscillatory currents and potentials 
may be magnified to sufficient volume to affect 
our alternating current measuring instrunfents. 
Finally, in the tube itself we have a high-frequency 
voltmeter of precision. 

The absence of a comprehensive account of the 
methods and devices now at the disposal of the 
wireless engineer and research worker has been 
felt for some years, and we are grateful to 
Mr. Moullin for undettaking the task of writing 
one. His work cannot have been easy. ° The 
setting-up of a wireless set, to receive signals, is 
easy, as every schoolboy knows, but onoe the 
word ‘measurement’ is introduced in connexion 
with high-frequency phenomena, diffieulties begin 
to appear. None of these difficulties has hpen 
shirked by Mr. Moullin. Throughout his volume . 
the physical principles are clearly interpreted, and 
every page bears witness to his wide experience in 
dealing with students’ difficulties. As an example 
of this we may quote the practical details and 
advioe he gives-concerning the use of low-power 
valve generators for laboratory experiments. The 
instructions he gives for designing, setting-up, and 
adjusting for maximum output a valve generator 
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to meet given requirements could scarcely have 
been imprdéved. j 
The older books on wireless telegraphy have 
dealt with measurements of high-frequency resist- 
ance, capacity, and inductance, but Mr. Moullin 
‘has much to say that is new. In the sections 
on the measurement ‘of frequency and af signal 
intensity all the newer methods are given, including 
an account of Mr. Dye’s very important work on 
the multi-vibrateur. In view of the importance of 
the use of quarts orystals as frequency controllers 
in @ wireless spectrum already crowded, it is 
unfortunate that the work of the same author on 
this subject was published too late to be included. 
There is Ro doubt that Mr. Moullin’s book will 
be widely read by wireles engineers, but we 
must very reluctantly point out that the price of 
the volume is too high for it to be used as a 
text-book ip university classes and thus assist in 
missionary work among the younger generation 
_ of physicists. ; E. V.A. 


Our Bookshelf. 


Handbuch der biologischen Arbettemethoden. . Heraus- 
gegeben von Prof. Dr. Emil Abderhalden. Liefer- 
ung 204. Abt. 9: Methoden zur Erforschung der 
Levstungen des tierischen Orgamethius, Teil 1, 
Hälfte 2, Heft 2. Spezielle Methoden: Tier- 


und Tierzüichiung. . 215 +484. (Berlin 
und Wien: Urban und warzenberg, 1926.) 
12-30 gold marks. 


Notigus of successive fascicules of this compre- 
hensive work edited by Prof. Abderhalden have 
frequently appeared m our columns. The present 
iostalment is concerned with the biology of insecta 
and the technique of breeding and rearing tliose 
animals for purposes of scientific observation. 
* Several groupe have already been dealt with in 
Lief 182, and in the part before us most of the 
ayer are considered. i 
. C. Börner discusies*the Homoptera with 
special reference to the aphides. His contribution 
includes a useful list of numerous members of the 
` latter group in iant parta of the world, with 
their known primary secondary hosts. This 
is followed by a section dealing with the trans- 
mission of neosaic and other plant diseases thro 
the agency of various Homoptera. The Lepido- 
pterea are dealt with by Dr. E. Fischer, whose account 
e i divided into two . The first is concerned 
with methods of co mp, and is followed by a 
larger section on the technique of rearing, includi 
pairing, counteracting disease, and conducti 
iments under varying conditions of heat an 
Dr. F. Heikertinger contributes the cha on 
- Neuroptera, Trichoptera, Mecoptera, Co re, 
and Diptera. The accounts of last two orders 
mentioned are in considerable detail, each family 
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being considered separately. The eee 
is on E, by Dr. J. Fahringer. ig 
more curtailed than the preceding sections, and 
we think might have been expanded to advantage 
considering the ialisation of technique often 
required, iaąlly with regard to the parasitic 
members of the order. A. D. I. 
Chemistry and Recent Progress in Medicine. By 
Prof. Julius Stieglitz. Per Johns Hopkins 
University School of icine, The Charles 
E. Dohme Memorial Ip, Second Course, 
1924.) Pp. viii+62. (Baltimore, Md. : Wiliams 
and Wilkins Co.; London: Baillidre, Tindall 
and Cox, 1926.) 7s. net. 
THE subject matter of this little volume is indicated 
by its title and does not follow any very novel 
path. The work referred to is mainly trans- 
Atlantic and ita presentation suffers somewhat 
from the fact that more than a year has ela 
between the delivery of the lectures and their 
ublication. About one-third of the book is 
evoted to the subject of oxidation, in which the 
author develops the theory that oxidation is & 
loss of one or more electrons, and reduction, corre- 


.Spondingly, their gain, by atoms or ions of the 


molecules taking part in the reaction; in this 
connexion. reference is made to glutathione. 
Among other applications of chemical or physico- 
chemical principles to medical problems to which 
reference is made, are the oonditions necessary 
for the deposition of calcium phosphate in bone 
and the study of blood as a physico-chemical 
system. In the earlier part of the book the 
author reviews the progress made in preparing 
synthetic drugs for.therapeutic purposes and in 
isolating the active principles of the internal 
secretory glands of the y. Among the sub- 
stances mentioned were noticed ethylene as an 
anesthetic, certain of the arsenical derivatives and 
dyes used clinically, the secretions of the pancreas, 
pituitary gland, and,ovary, and the isolation of 
purifies! principles from antibacterial sera. 
Heredity. By Prof. A. Franklin Shull. oGraw- 
Hill Publica oat in the Zoological Sciences.) 
j (New York: MoGraw-Hill Book 
Co., Inc.; London: McGraw-Hill Publishing 
Co., Ltd., 1926.) 15s. net. 
Taa author, who is professor of zool in the 
University of Michigan, putes an. ia pretacs thas 
this volume representa a course of lectures delivered 
for several years to large classes of students who 
were admitted “ without prerequisite.” Doubtless 
for this reason the presentation of the subject 
matter is more or leas popular, and in consequence 
somewhat d tic and superficial. Besides the 
phenomena of heredity proper, it deals with such 
topics as problems of population, immigration, and 
eugenics. Though by no means a poor book, it 
is rather mediocre and ing in distinction. 
Probably it is better adapted to the audience for 
which it was planned than to an English one, but 
if it should help to stimulate interest in such matters 
it will have served a good purpose. 
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Letters to the Editor. 
ee ee himself P ten 
nions expressed correspondents. : 
SN ha onderlake to Tohun nor to eorraspond: ith 
` the writers of, rejected manusoripis iniended for this 
or amy other part of Nature. No notice ts taken 
of monymous nioations.] 


Wireless Communication and Terrestrial . 
Magnetism. 


De. Canne’s letter in Natura of Jan. 15 alludes. 


to the names which might be associated with that 
upper portion of the atmosphere the aid of which is 
so often invoked to account for many of the facta of 
wireless telegraphy. May I explain why I happened 
to choose the name “ Heaviside layer " some, sixteen 
years ? 

In the spring of 1902 I was writing from time to 
time on wireless ig ea a of the 
Hlectrician, and one day . Tremlett r, the 
editor, showed me s letter from Mr. Oliver Heaviside 
ek, Wiis ee ee 
recent success of Mr. ni in telegraphing from 
Cornwall to Newfoundland might not due to the 

nce of a permanently conducting upper layer 
in the atmosphere. I believe this letter was ahown to 
various friends of the editor, but I thmk it was not 
published. The subsetanoe of the suggestion was 
repeated by Heaviside in his article in the new edition 
of thé “ Hnoyclopmwdia Britannica ° which- appeared 


in America and in land in 1902. The as pence 
Met tienen Ai during the years that followed; 
and about 1910 i used the convenient name ‘ Heaviside 
layer’ in a paper, to indicate the portion of the 


atmosphere that functions so usefully for the purposes 


in 

even before the date of Cavendish ; and as Dr. 
Chre points out, Balfour Stewart that a 
conducting layer might have to do with certain varis- 


tions of the magnetic elaments. Schuster, I believe, . 


first gave definiteness and substance to thm sug- 
gestion. Later, G. F. Fitzgerald calculated the period 
of electric oscillation of the surrounded 
by & sharply defined cond layer in the, upper 
atmosphere, thus for the first time mtroducmg the 
conception of a relationship between electric waves 
and an upper layer. But, so far as I know, there is 
as yet no evidence that the auroral layer is the same 
as the Balfour Stewart or Schuster layer, or that this 
is the same as the Fitzgerald layer, or any of them 
are the same as the physically present layer called for 
convenience the Heaviside layer. Therefore it seems 
to me that to call the wireless layer by the name of 
Cavendish or Balfour Stewart or Schuster, or even 
Fitzgerald, would assume too much. Why not let 
well alone until there is proof that the Heaviside layer 
is the same thing as one or other of the hypothetical 
layers ? 

May I take this opportunity of referring to another 
matter. I wish to urge that full advantage should 
be taken of the solar eclipse next June for learning 
more about the Heaviside layer. The I in 
Dr. s excellent article in NATURA of Jan. 15, 
leads one to that a wireless transmitti 
station near Lofidon and another in the north o 
Scotland should be devoted to tranamitting signals 
continually throughout the eclipse period, so that 
receivi stations scattered about Great Britain 
Sight opeerye the mtensty of signals which have 
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| was the staple article of diet in 


crossed the path of the moon’s shadow. Galvano- 
metric measurements of a continuous of waves 
from. the transmitters would be the ideal type of 
observation ; but aural observations of the intensity 
of a code signal, if the time of each observation were 
accurately registered, would also be valuable. 

Ta tho latter case the method devised by the British 
Association Committee for use in 1914 may be re- 
called. Each transmitting station—one in Ruæia, 
one in France, and óne in Ireland—was assigned a 
sequence of Morse letters for contmuous transmission, 
the sequence of letters being such that no succession 
was ever A chronographic record of the 
transmitted sequence was to be made at each trans- 
mitting station, and observers had no other task than 


.to write down the letters heard, heavily when the 


| were strong, y when they were weak. 


bt was ho that eT comparison of the - 
records wo show the effect of the shadow cone on 
waves passing thro it; but the War came, and 


had been built up for making 
Immediately col- 


the organisation whi 
observations throughout Europe i 
lapsed. Would it possible, on the occasion now 


poron Dg , to arrange similar wide- 
o j & special 


rvations of er roceeding 
station in the no of dootland ? Indeed, if short 


waves were used, observations at a numbet of selected 
distant points of the globe would probably yield highly 


interesting results. 
WH. Econms. 
142 St. James’ Court, 
Buckingham Gate, S.W.1, Jan. 17. 





The Beginning of Agriculture. 

May I be allowed to make a few remarks on some 
of the pointe to which reference is made im Prof. 
Elliot th’s letter on “ The inning of Agri- 
culture ” in Naruse of Jan. 15, p. 81? 

The observation that “ The statement that barley 
from the earliest 
air asta dreary without any notice 
whatever during ” would searcel 
be made by any one Bante with ancient areal, 
That barley was an important cereal in Egypt in pre- 
dynastic and dynastic times is quite certain, for 
samples of this gram from these periods are well 
known. Its i rtance, however, was shared with 
Emmer wheat (T. dicocowm), and from the ae 
‘finds’ of the latter, often mixed with barley, I thi 
it is probable that both were of equal importance for 
& long period, after which other races of wheat prob- 
ably derived from Emmer ook foramost place in the 
diet of ancient Egyptian and Babylonian populations. 

The opinion expressed in the letter of Prof. Neto- 
aes Ca garage ape oa agro E ee 
people of Egypt, if based, as it appears to be, on the 
results of bis examination of the material taken from 
the intestinal tracts of the Naga-ed-Dér imens, is 
of little value. The microscopic analysis gf Prof. Neto- 
litzky revealed the presence of barley husks in this 
material, and the discovery was co by Brau 
Gherasim. Wheet husks were not found, and their 


absence Frau Gherasim asserts ‘definitely establishes ° 


the fact that pre-d ic people did not eat wheat.” 
Such a conclusion, on the evidence given, is, to 
say the least, unwarranted. Two explanations may 
be given of the absence of wheat husks in thein- 
testinal material examined, namely, (1) the human 
beings concerned had not recently eaten wheat; (2) in 
barley the husks (glumes) are closely adherent to the 
grains, and portions of them are oo ntly oon- 
sumed with them, whereas in wheat the husks or 
glumes are free from the grains and must be removed 
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before the latter can be used as food. That the husks 
were remqved from Emmer wheat before the grains 
were used in ancient t is amply proved by the 
frequent discovery of dehusked grains and the 
ge te empty husks. 
regard to the antiquity of Emmer in t, the 
followmg samples have passed through my hands: 
(1) From an undisturbed site of Badarian people 
8500 B.o. or 5500 B.o., Petrie), sent by Mr. 
ronton ; (2) a sample sent by Miss Caton Thompson 
obtained from a settlement of the second prehistoric 
period, near Qau ; 9. from straw-lmed pits found in 


the Fa area by Caton Thompson and dated 
poe mders Petrie at least 10,000 B.o. With these 
rs, barley was also found, and in, the excava- 


tions which revealed sample (8) were also found the.: 


' naked grains of a race of wheat which cannot bp 


- on the site ef an old Sumerian house in Mesopo 


determined with certainty. : 

reo si ely mie betel eta ae rh cates le of naked 
grains of wheat discovered by Prof. on in & vase 
tamis 
and estimated by him to date from a period at least 
8500 B.o. ‘These, in my opinion, belong to a variety 
of Rivet wheat (T. wm), @ race showing affinities 
with Emmer and doubtless derived from it. This is 
the first authentic sample of Rrvet wheat which I have 
seen from ancient Babylonia or 

The present distribution of 
Emmer that even in the 
culture, primitive man would have the choice of both, 
and I doubt if ever there was a time when barley only 


barley and wild 


or Emmer alone was the cultivated cereal. All the 


trustworthy evidence we possess shows that both 
barley ana wheat, were grown by the earliest j- 
culturists of whom we have any definite know 
and it appears to me likely that by the time agri- 
culture had become sufficiently advanged to provide 
for even a comparatively small population, the merits 
of both these cereals would have been well established. 
Into the a whether civilisation origmated in 
Egypt or Babylonia I am not ‘competent to enter, but 
I may pomt out that unless clmatic conditions have 
undergone considerable changes mi these regions, it 
may® safely be concluded that Emmer wheat and 
ibly barley were taken there from Syria and 
Palestino, where occur 10 & wild state. 
The origin af al - important bread wheat 


(7. uljare), which has almost entirely supplanted ` 
an barisy-aa human food. renining obese: 


so far as trustworthy evidence goes, it was unknown 
to the ancient I and appears to have béen a 
discovery of agri ists accustomed to a cooler and 
more northerly chmate. < . 

In conclusion, I should fike’to take the opportunity 
to that small samples, or as much as can be 
spared, of all ancient areala, as well as other aro and 

ir associated weeds, discovered by archsologista, 
should be sent to one central museum—Kew, the 
Britash Museum, or the University, Reading, where we 
have e collection of~some i 
varieties of Wheat grown annually—where they would 
be pamly accessible for study by and their 
nature more accuratel? determined than is possible at 
present, scattered as they are in large and small 
museums throughout Europe. In the past the naming 
of ancient cereals, and the wheats in particular, has 
been appallingly inaccurate, and it is not an exaggera- 


` tion to say that three-fourths of the published state- 


ments about their botanical nature are worthless and 
musleadi many of them having been made by 
who have head no knowledge of more than one 


race of wheat, and only recognised wheat grains as 
distinct from those of barley or oat. 


JOHN PHEROIVAL. 
The University, Readmg. 
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of agri- . 


Pror. Hurior Sarra has done good service in 
sets ing Prof. Netolitzky’s letter in Natura of 
an. 15, tor many must have been ‘puzzled by the 
pancy between the statements made in 1911, 

and have not had the advantage of the private in- 
formation with which Elhot Smith very knndly pro- 
vided me. Frau Hed Gherasim’s paper has 
definitely established that barle , and not wheat, was 
the food esten at their last se by the pre-dynastic 
le of Naga-ed-Dé&r, the contents of whose stomachs 
been sent to her for examination. To say, how- 


ever, that this discov ‘“ definitely establi the 
‘fact that the -pre-dynastic le did not eat wheat,’’ 
is more than the facta a © warrant. 


That barley was used, and presumably cultivated, 
by the pre-dynastic folk of Naga-ed-Dér at an early 
period is quite clear, though precisely how early must 
remain undetermined until there appears the full 
report of the excavation of Cemetery 7000, with 
details of the grave contents. As this was explored in 
1901 this publication is long overdue. It has generally 
been thought that wild barley, Hordeum spontaneum, 
did not grow in Egypt, and no actual occurrence of 
this plant has been reported. I am indebted, how- 
ever, to my friend Dr. O. Stapf for the information 
that durmg the closing decade of the nineteenth 
century ıt was reported from two sites in Tripoli. It 
is probable, therefore, that at an earlier date it grew 
also in the north of Egypt. I should be glad, however, 
to learn the evidence on which Elliot Smith bases his 
statement that barley is found wild in the regions to 
the south and east o . 

We can well beleve, fore, that wild barley was 
brought under cultivation by people li on the 
banks of the Nile or at the edge o the Delta: Whether 
they were the onl ple thus to cultivate wild 
barley, still more o iat to do s0,-must remain for 
the present a matter of uncertamty. 

Evidence of the occurrence of wheat before the 
time of King Sahure has been accumulating of late 
tee: In the tomb of Zer, the third kmg of the 

dynasty, Petrie found a carving in wood, 
of an ear, which was at the time described as of 


‘bearded barley.’ It is now accepted by all grain 


sr ala ing an excellent representation of an ear 
of er (T. dtcoooum). But wheat was known, too, 
im pre-d io tme. - It is true that the gram found 
by Legrain and Lampre with a contracted burial 
between Kawamil and Silmleh, and claimed by them 
to be *Emmer, has been declared by Schultz to be 
barley, but in the winter of 1912-18 f. Peet found 
at Abydos a range of large pots which had been used 
for ing grain, and he pronounced them to be un- 
doubtedly of pre-dynastic date. In these were small 
caked masses of ictal ieee Some of these 
ee ee ee 
ound them to be wheat (T. Near by 4 
similar series of pote were found, but éontaining no 
grain; these, however, held sherds of decorated 
pottery belongmg to the Middle Pre-dynastic Period. 
One may, ps, question the identification. of 
this grain ag 7’, vulgare. All the grains from Dynastic 
Egypt so far found have been er, or members 
the dicocoum group. Ño far as we know, T. 
first made ite appearance in Egypt in Roman times. 
It is by no means easy for one who is not a gram 
ialist to distinguish between T. and 
. dicocoum ın the carbonised state, but Prot. Harvey 
Gibson is too good a botanist to have mistaken barley 
for wheat. It is v destrable, however, that this 
carbonised sample should be submitted to gram 


i Saas for determmation. 

t would appear, then, that during the Middle Pre- 

ented Period, wheat of some kind, almost certainly 
. dicoccum, was cultivated at Abydos. Yet no one 
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has claimed wheat as native tons te 
tion of wild Emmer, T. di A 
established ; it ranges from Mount Hermon in Syria 
to the mountaina of Moab, A single plant was found 
by Straus in the mountains between Bagdad 
and Kermanshah. It would seam, therefore, that 
wheat and the aA of cultivating it must have 
been introduced from Asia. May not the cultivation 
of barley have been similarly mtroduced, for wild 
barley has a wider distribution in Asia than in Africa? 
I have not yet seen Prof. Breasted’s new book, but 
the quoted by Elhot Smith is seas rising. 
The tableta be refers to are eviden pur 
tablets and the Weld-Blundell prism. te pala 
ing the latter, Langdon deduced from it that the date 
of the first dynasty of Ur was about 4000 B.O., ee 
at the last oe in the preface he reduced this 
cpl Bees years. If from the same source Prof. Dreano 
oes that the date of this dynasty is about 2900 B.0., 
it is clear that these tableta do not determine the 
of the earliest wntten documents with 


maximum 
precision. e difference of more than a thousand 
years is not n le. 

It is quite that the second mae at RS 


contemporary with the first dynasty ‘of . The 
lowest layer, which contained the painted puter, was 
succeeded by another layer containing a different type 
of ware, an pases fie a sterile layer, 1 to 2 metres 
in thickness, before the layer known as Susa IL. was 
deposited. How long it would take for such a thick- 
ness of soil to accumulate on an un Seek 
is impossible to compute, but it is clear 
eir ee cee ie sls 
before the first of Ur. 
e sentence in Elliot Smith’s letter has somewhat 
me : We EOW U popa ee 
at this time, many centuries betore the metal copper 
was known.” It is usually conceded that oo 
objects occur, rarely it is true, in the very ear 
predynastic graves; moreover, Brunton has bold us us 
i ves of the Badarian culture, which are 
earlier he found beads made of narrow copper 
ribbon and s stout copper pin or 
I should. like to lain that the reason why the facta 
adduced by Elhot ith relating to the early use of 
barley were not mentioned im recent discussions at 
of the British Association and at the Royal 
Anthropological Institute was not that they were 
unknown to many of those ibs but that both 
discussions were confined to the early cultivation of 
wheat in Egypt, and the question a rae 
arise. I trust, however, that these few lines, giving 
items of information sa aoe Ge not very well known, 
may help to remove some o idespread misg- 
ersten. of which Elliot Smith quite rightly 
‘complains. hope to deal with the question more 
fully at the Royal pope Institute next week. 
tp J. E. PHaxn. 
Westbrook House, 
Newbury, Jan. 17. 





Biological Fact and Theory. 
Ox returning from a spaniel my attention has been 


directed to an attack bon e book “ The Physiology 
of the Continuity of ich appeared in NATURE 
on Dec. 25. 


Fortunately an author is not expected to defend 
himself from ortticism, j or unjust, but there 18 one 
point in the article attention. The 
reviewer eap NA “The F, shows all 
gradations from bar-eye to normal eye,’ and calls 

ee The words occurred as one 
ee sentences : 
There are many examples of failure to show the 
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The distribu- ‘clear-cut differentiation expected in the F, generation: 
is fairly well ae Da “Ths Fees 


normal 
The F, generation is inter- 
ee. Tihe F, generation ahows all gradations from 
bar-eye to normal eye. Here the segregation does not 
seem to be complete.” 

Morgan’s words in his “ Physical Basis of Heredity,” 

Aa “bee are : “A mutant eye shape of Drosophila, 
= ie ee has an intermediate hybrid 

. 8)m ae leae Sten. 


Lh group may be represented 
oat Fig. 8.—Relation of PRA to normal eye, as 
shown by the F, classes: 
In this case the hybrid, intermediate type overlaps 
the bar type, so that in F, eR ne en 
a nearly continuous class. At the other f the 
series the round -eyed normal (or wild) type can 
be distinguished without difficulty from either of the 
other classes.” 
I think that my interpretation is justified. 


. D. Noi. Paton. 
University of Glasgow, 
an. 7. 





Pror. Paton’s letter is: another instance of what 
I complained of in my review—failure te grasp the 
fundamentals of genetios before proceeding to attack 
and criticise its conclumons. 

What are the facts about bar-eye as revealed by 
“Prof. Paton’s quotation fram Morgan? aro : 
(1) That bar is a dominant; (2) that the 
variability of the he rorygote is greater than that of 
ather homozygote; (8) that the te’s eye 
type overlaps that of-the dominant; (4) but thht it 

not overlap that of the recessive (wild-type or 
round eye). 

Three furth@r important ta not quoted by Prof. 
Paton are as follows: (5) foe the 
for facet - number (eye - size) i an 
There is a discontinuity between the roundieve mode 
and the rest; but the “nearly continuous class ” 
comprising bar and heterozygote types shows two 
well-defined modes. (6) The overlap only occurs in 
the females. This, however, does not mean that the 
males show tion, the females not, but is of 
course due to the the fash thie no hatercry pe Ia an 
exist, since Bar is sax-lmked (the frequency curve for 
malea alone is therefore bimodal, while that for 
famales alone remains Sone y ) We can therefore, 
as overlap, consider o emales. But rf 
femalo Trom the Pers “continuous class ” be baleen 
and crossed with a round male, one 
of two results rill overt ee female 
aad age either To they 

& unimodal 
be half round-eyed ie parce i he us 
with no overlap. Further (c), if enough individuals 
tested, the ratio of those giving result (a) to those 
giving result (b) will approximate 1: 2. 

This can only be explained if the female ee 

ate either of odnelitation BB or Bb, and that th 


eogregation did oocur in the germ cells of Fy, as 
i own germ oells. 

Even apart from these additional portita, however, 
the quotation oF Les definitely shows that 
segregation existe. For F, was all of the heterozygous 
type, mie or oes S ing with the bce peas © round ee 

yet in TOCeBETVE eae eye was: 
covered ‘and without overla á = 

a should, however, be stro emphasised that 


this question of phenotypic overlap of itself 
n to do with the question of ion; and 
this is ver error Into which Prof. Paton appears 


to have fallen. 


Segregation — I also quote from 
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‘Morgan (“ Mechanism of Mendelian Heredity,” p. 1) 
—oonsista jn this, that ‘‘ the units contrib by eech 
parent seperate in the germ-cells of the o i 
without having had any influence on each other. 


The expresston of any unit in phen ic characters 
will of course (again an elementary fact) with 
(a) environmental! factors; (b) the presence or Ce 


of other genetic factors affecting the same character 
(t.e. multiple or modifyi . The overlap of 
the heterozygote type with that of one homozygote 
(which was of course complete m Mendel’s ongmal 
experiments) has no bearing on the question of 
segregation ; nor indeed does ita overlap with both 
homoxygotes. In such cases, as Mendel showed sixty 
years ago, breeding teste must be used to discover the 
constitution of the organisms. Forexample, in Mendel’s 
tall x dwarf cross there is considerable height-variation 
of the tall F, olass (due to environment); but 
oe oe to F, (or back -crosses as in m 
point (7)) show at once that all the tall individ 
are either pure tels (TT) or heterozygotes (Tt); 
some TT's will be taller, others shorter, than the 
average Tt, and vice versa. The same prodedure will 
prove segregation even when the heterozygote pheno- 
typically ‘overlaps both homozygotes. 

must gpologise for going mto such elementary 
facta in the columns of NaturH; but I can only 

what I said in my review, that the course of 


biological progress is i ed when distinguished 


men in positidns of authority attack whole disciplmes_ 
understood 


of -biology without having their date 
and aor o sufficiently well to avoid elementary 


It, may, in°-conclusion, be mentioned (what again 
Prof. Paton aT ce not to be aware of) that in the 
last few years Zeleny and his pupils have shown, by 
using purified inbred stock under well-standardised 
environmental conditions, that the high variability of 
bar-eye and its heterorygote depends y on 

. temperature during a ‘critical period’ of develop- 
ment, partly on specific modifying genes. The pure 
stock under standard: conditions loses the large 
phenotypic variability described by Morgan, just as 
a cifhmical 


substance ceases to behave i 
when purified and when experimental ess: ts Z 


improved. - 

fn this urified stock at 25° C., the mean facet- 
number (which is directly proportional to eye-size) for 
females of the classes in question 1s as follows (Morgan, 
* 1925, “ Bibliographica Genetica,” vol. 2, 31-32) : 
ee bar (pure stook or ex- 


mF, . : . ` 68 
Homozygous round-ege (pure wild-type 

or extracted) . ; : -7 779 

Heterozygous (Fi or F,) ` . 358 


It is obvious to my mind that Mendelian theory is 
” far from complete. e know, 6.g., very little about 
the way genes act during development to influance 
phenotypic chéracters, and still leas about the causes 
of mutati But progreas will be achieved by 
building on the ample foundation already obtained 
by gens of thousands of breeding-testa, not ‘by gomg 
elsewhere to erect a superstructure without adequate 
*foundations. J. 8. Huxey. 


strand, WO. 


In Narora of Dec. 25, there appears a long review 
of Prof. No&l Paton’s book, “‘ The Physiol of the 
Continuity of Life,’ by Prof. Julian Huxisy, who 
criticises the book iia because rts author attacks 
from the point of view of the physiologist the whole 
edifice of the theory of ganes or factors in heredity. 
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I do not propose to mtervene in order to support 
Prof. Paton, who. is perfectly capable of defen 
himself, but Prof. Huxley has seen fit to attack the 
work of Tornier and to hiana the author, and inci- 
dentally myvelf, for holding that it has any I 
on the question of heredity. It was I who gave to 
Prof. Huxley the references to Tornier’s work, and 
I hold that this work is the moet important, and 
indeed the only work on the causes of mutations 
which has yet appeared, and that it is worth all the 
factorial anal put together. As this work is little 
known to readers ol NATURE, may I briefly summarise 
ita A aL ar features ? 

ornier investigated the conditions under which 
‘ fancy races’ of goldfish were bred in China, which is 
the original home of the species. He found that there 
ee A T A methods of these 
breeders ; the flah were expesed to insanitary oon-- 
ditions and depoated spawn in these circumstances. 
The greater part of the egge died. What survived 
gave rise to fish of varying degrees of abnormality, 
and when these fish were bred these abnormalities were 
transmiiied in soms degree to thew offepring. By 
selection, a reasonably ‘pure’ ‘fancy’ could bo pro- 
duced in a few generations. 

Tormier anal the physiological .causes of the 
development of these abnormalities, and showed that 
they could be reduced to a weakening of the develop- 
mental- energy of the at a critical period of 
development, and that weakening was transmitted 
to posterity and- produced in each generation the 
same results. He mnitated as nearly as posable the 
Chinese breeders’ methods with the eggs of Amphibia 
and got similar abnormalities. He does not give 
details of experiments on breeding, but he exprenal 
states that all these abnormalities are raher ted: 
Anyone who asserts that Tornier’s expertments have 
no bearmg on the inheritabiity of mutations is, in 
my opimion, wilfully blind. 

As to the inheritanoe of j characters, which 
is the other great factor m i itance, Prof. Huxley 
refers to Dr.. Noble’s communication to Natura of 
Aug. 7 on the subject of Kammerer’s Alytes as if that 
closed the controversy. He does not refer to my 
answer to Dr. Noble. Since I wrote this, however, 
new light has been shed on this pai matter. The 
American journal Sotenos has published verbatim the 
lagt aeta letter which Kammerer wrote. In this 
letter, addreased to fhe University of Moscow, he 
a the reason for his intended suicide. He gave 


on to Dr. Noble to examine his specimen 
of Alt Bali ing that it would prove conclusive. He 
was tly shocked at Dr.-Noble’s conclusion that 
it been ‘ doctored’ with Indian ink. He examined 
it hnmself and confirmed Dr. Noble’s finding, and sadly 
acknowledged that the evidential value of this 


ines penn had been destroyed. But he 
ound algo many others of his speotmens on which 
Dr. Noble had not reported had been similarly treated, 
and that all the fruit of his pre-War work, which 
would require twenty years to re , was gone. He 
did not feel the energy to begin all over-agam and so 
ended his lrfe. 

Dr. Prsibram and the co es who inew 
Kammerer beat, continue to have confidences in 
him and are I a fund to tuste- his 
memory. Perhaps . Noble could mae 
the source from which he obtamed the mfo ion 
that he would find the of Alytæ treated 
with Indian ink, as that might help us to discover the 
miscreant who, to damage Kammerer’s credit, de- 
stroyed his hfe-work behind his back. 

In conclusion, I should like to say to Prof. Huxley 
that the game of the mutationist oppoattion to 
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Lamarckism is up. Evidence in fayour of Lamarck- 
ism is pouring mm from all quarters. I direct his 
attention to the recent work of Metalnikoff in the 
Institut Pasteur, who, enting with the cater- 
pillars of the genus Galleria, showed the inheritability 
of acquired immunity. This work was continued for 
nine generations under standardised conditions with 
adequate controls. E. W. MaaBripa. 
Imperial College of Science, 
South Kenamgton, 8.W.7. 





Dunne the past twenty years I have made several 
contributions to the evidence in favour of the chromo- 
some theory of heredity, the last in 1926. Iam not 
nearly eo sure as I was of the universal validity of- 
that theory, and I hope that even in my callow youth 
I was never so d tio about it as is Prof. J. 8. 
Huxley in his review of Prof. No8l Paton’s book 
(Natuss, Deo. 25, p. 902). I feel that some protest 
should be made lest the constant tition of certain 
dogmatic statements by Prof. H and others of 
the same school should lead to a general belief that 
these statements represent proven facta accepted by 
all biologi aie aro famine with this paroda 
branch of knowledge. 

When the mode of distribution of the chromosomes 
to the daughter cells e the produstion of the 

is compered with the manner In which the 
endelian characters appear in breeding experiments, 
the coincidence seams at first sight to be over- 
whelmingty in favour of the chromosome theory, 80 
much so that 1b appears to have blotted out every 
other point of view to many people. To me, however, 
ee ere ee eee assume 
t ap ce of certam characters or 
of hall nay a a iy Sls 
chromosomes. i. Huxley has stated ore, and 
atete again im his review, that the “hereditary 
constitution of at least all higher organisms consists 
of a number of unite (factors or genes), each of which 
may exist in a aoe of forms (allelamorphs) ; theese 
es exist in d al EE ere pe heh ie 
Te definite order ; the whole gene-complex is divided 
amongst the separate chromosomes.’ . He states 
as proven facts which are thoroughly established, 
and not questioned except by those who are unaware 
of these claims, amongst whom he apparently places 
Prof. Paton. 


tend to small branches of particular blood - vessels 
and nerves and to folds in the skin. Lf we believe in 
evolution of any kind we must believe that the bulk 
of our characters have come to us from remote pre- 
human ancestors thro countless tions, all 
the individuals of which developed these characters 
in turn, and that the a of these characters 
depended upon their “ beredi constitution.” I 
must point out, at the risk of being platitudinous, that 
xt is only the capacity for developing a character 
under certain very limited. conditions, and not the 
character, that is inherited. 

Now to me it is difficult to imagine how all the 
characters in a oomplicated organism such as man 
can be conveyed by units or which are contained 
<n individual chromosomes. very mechaniam that 
makes the theory fit so well with the a oe and 
disappearance of certain characters In suocessive 
zyenerations in Mendelian roments, is an obstacle 
hen the fact is kept m mind that most characters are 
tomnmon to all individuals of the race. In the one case 
a given character appears in & certain proportion of 
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the offspring and does not in the rest ; in the other the 
oharacter in all. 

It may be claimed that what I desoribe as characters 
are not characters in the sense intended by Prof. 
Huxley. In what, then, are they different ex in 
degree ? To meitap that the presence of a head, 
of tan , extra digits, the colour of the the 
shape of the section of the hair, the colour of akin, 
anil aen discased aa hemophilia ia saan are allot 
them due to the hereditary constitution of the 
fertilised ovum and the action upon it of the environ- 
ment. But it also appears to me that we cannot 
place all these characters in the same category as 
regards their mode of inheritance. Some might be due 
to unita carried by individual chromosomes, others 
would of necessity a to be oon by a potenti- 
ality in the cell elsewhere than in chromosomes, 
when we consider how these are distributed during 
the production of the gametes. 

y own belief is that the Mendelian mode of mherit- 
anos ia confined to comparatively recent variations, 
and this belief is the more acceptable to «me in that 
it provides for the ready elimmation of the useless 
variations, as important a factor in evolution as the 
preservation of the useful. 

I see that Prof. Huxley im. his review limits himself 
to “‘ at least all higher organisms ” as regards his view 
of the chromosome theory, & limit I have fiot noticed 
that he has made previously. I quite appreciate why 
he has done this, but I think that it wo have been 
wise to have pointed out that there iss number of 
organisms in which the distribution of the chromo- 


somes is such that they could not ly convey & 
Mendelian character bell, La OsHule, t. 35, 1 fase. 
1924, and others.) is being the case, the function 
of the chromosomes in these o j must be 


something entirely different from what it is in the 
higher o i to: me an entirely unwarrantable 
assumption. CHARLES WALKER, 


Television. 

THs article headed “‘ Television ” which appeared in 
NaTore of Jan. 15, contains the following statement : 
“a difference of phase of only one degree is cap&ble 
of spoiling definition.” Wers this statement true, 
my television system, dependmg as it does on syn- 
chroniam, would certainly, as writer states, be 
faced with a serious barrier. It is, however, a 
misstatement of fact. Phase difference between 
receiver and transmitter has no effect whatever upon 
definition, the whole effect being a displacement of 
the Image as a whole. 

Later in the article a, stgtement is made: “ The 
recent claims to have transmitted ‘outlines’ by 
infra-red rays mark no advance toward television 
with diffusely reflected light.” This is an erroneous 
statement. have on no occasion made claims to 
have tranamuitted ‘ outlines’ by infra-red rays. What 
I have actually demo is the transmission of 
real i of living faces in completg darkness, 
using di y reflected infra-red rays. 

An open invitation was extended to members of 
the Royal Institution to witnmeds theese resulta, and 
on Dec. 80, 1926, some forty members of the Institu- 
tion were given demonstrations at our laboratories. 
Among those who have witnessed demonstrations I 
may mention Dr. Ruasell, Mr. R. W. Paul, and 
Mr. Creed, who are, I think, sufficiently well known 
in the scientific and engineering world. In these 
demonstrations one party remamed in & totally dark 
room; the second , in a different, were then shown 
the faces of any of the first party who cared to mt m 
front of the transmitting apperatus in the dark room, 
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- My discourse at the exhibition of the Physical 
Society is criticised and the statement made that it 
was ‘‘ not the way to convince a sympathetic audience 
of experts.” I was requested by Dr. Rankine, the 
secretary of the Society, to deliver a lecture suitable 
for a public audience interested in scientific matters 
gen , but not experta on television. The lecture 
was therefore of a semi-popular type and in no way 
intended for an “ audience of e ay 

While the writer of the artacle in NATURE ap 
to be dissatisfied, jucging by the reception which the 
lecture was given and the appreciative letters which 
I have received, I am that opmion was not 
shared by the bulk of the audiences. 

I am further criticised for withholding technical 
details. The writer of the article 1s surely aware 
that my inventions are the property of a limited 
company. The disclosures by me of technical details 
likely to assist competing intereste would therefore 
be & ve breach of trust to the shareholders. I 
may er -add that’ we have demonstrated the 
invention te Government experte, and have received 


a letter from the Government requesting us to with- 


hold publication of technical details. 

The writer states further that: ‘* There are at least 
three pioneers in the field who ee the 
verge of a camplete solution of the television prob- 
lem,” and “mentioned Belin, Jenkms, and Alexander- 
son. The results which, according to press rts, 
they have demonstrated should be mentioned. i 
and Jenkins*have succeeded in sche asah e 
shadowgraphs; and Alexanderson, withm the few 
weeks, apparently clams to have achieved the same 
feat. is a long way from television, and does 
not, justify the statement that they appear to be on 
the verge of a complete solution of the television 
problem. Jons L. Baran. 

Television Limited, Moreen. H 
Upper 8t. Martin’s Lane, London, .C.2, 
í Jan. 19. 





Ta further ETES given above by Mr. Baird 
is precisely the kind whi hyuicists were waiting for. 
ine je AS of a a r e e in technical 
language, many misconceptions are bound to arise, 

it would well for Mr. Baird to consider the 
advisability of making such a communication at the 
earliest opportunity consistent with his other obliga- 
tions.—Eprrorn, NATURE. 





The Auroral Green Line 5577. 


Messrs. McLennan, McLeod and McQuarrie have 
ublished in NATURE, vol. ]18, page 441 (Sept. 25, 
1928) the results of some recent I ta on the 
origin of the auroral green line 6577. During July and 
August last, while a of the Nela Park Research 
Laboratory, at the d invitation “of Dr. W. E. 
Forsythe, I had the opportunity of investigating 
troscopically the electrical discharge m mixtures 
of (1) heliuņ with oxygen, and (2) argon with oxygen. 
The relative proportions of the two gases in each 
mexture were varied as well as the current through 
the In the cafe of helium with oxygen, traces 
of this green line were found on some plates, but its 
intensity was usually very feeble. In one ea ears 
however, with argon and oxygen, the 5577 
appeared very seen about one-half the mtensity 
of the argon line 5869, the iron aro A J 
used for comparison (Fig. 1. I am indebted to Prof. 
Lloyd for the enlargement). 
í The discharge tube was made of pyrex tubing 8 mm. 
in internal diameter, and was fitted with tungsten 
electrodes which had been ‘ outgassed’” before intro- 
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duang the mixture of argon and oxygen ( n 
preasure = 40 mm., oxygen pressure = 8 maj the 
tube was of H-form, and the discharge was viewed 
pane ae bar of the H with a Hilger quartz spectro- 
graph of the D lie carent aosd was 80 mail 
amp./om.", and the potential 800 volts. Í 

en the tube had run for one and a half hours, 
a second photograph was taken on which the line 5577 
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was entirely absent. The o had combined with 
the tungsten, forming a bluish depomt of tungsten 
oxide on the glass near the electrodes. This result 
confirms the recent work of MoLennan and his 
0o-workers, and the absence of the line when the 
oxygen was removed is further evidence that the line 
is ey eee eee Davin A. Kays. 
oGill University. i 
Montreal. 


The Polishing of Surfaces. 


Me. MaoauLay and Mr. Preston, in their letters in 
Natune of Sept. 4, 1026, and Jan. 1, 1927, raise the 
interesting question of the mechanism by which the 
surface layer is produced in the Poe of polishing. 
This layer, so thoroughly studied by Beby, resembles 
a supercooled liquid æo nearly that it has been sug- 
gested that the surface layers are liquefied. 

It does not seam neceasary to suppose that actual 
liquefaction occurs. An amorphous layer indis- 
tinguishable from a superoooled hquid will be formed 
by any mechanism which rearranges the surface 
molecules at random. The polisher adheres to the 
surface, and sai Screen Mag the high coefficient of 
friction mentioned by Mr. Preston, will tear away the 
surface icles of the glass when it is moved. y, 
found the surface of solids to be torn by the mere 
motion of a slider. Some of these particles will 
naturally be redeposited elsewhere at random, thue 
forming the Sa Sara layer. Some of the particles 
torn away must of molecular dimensions for the 
final fault to be a completely amorphous layer. 

Surface tension in the ordinary sense does not enter 
into the problem, but amoe the flat, liqmid-like surface 
is that of least potential energy possible in the 
circumstances, molecules are more likely to be 
deposited as part of such a surface, and leas likely to 
be removed from it, than otherwise. The i 
state, of still leas potential en , will not be formed, 
as sufficient time is not allowed m the redeposition of 
particles. This mechanism is actually more likely to 


~ 
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pee a completely amorphous layer eaa A 
action, for the resolidification of & liquefled aoe 
sa might result in the formation of small 

‘his article on ‘ Polish,’ the late Lord Rayleigh 
concluded that the material is worn away ‘almost 
molecularly.” Some redeposition seams necessary in 
order to account for the amorphous layer. Probably 
the polishing, as distinct from an abrading agent, 
tends to remove particles of molecular dimensions ; 
and the yieldmg nature of the port frequently used 
assists the molecules or atoms adhere to the polisher 
to: come ently into close contact with the glass 
or metal, and thus promotes redeposition. 

N. K. Apart 


Univermty of Sheffeld, 
Jan. 8. 


4 





Fine Structure of the Balmer Lines of Hydrogen. 


Usina two optical trains, (1) two crossed Lummer 
tes, the larger of resolving power 670,000, and 
2) an echelon of resolving power 660,000, with a 
vacuum tube of the Wood form having a 1 cm. 
diameter capillary, cooled with liquid air, we have 
determined the wave-length differences between the 
two well-known components A’ and A” of Ha, Hey, 
and H, (~ <à”), and have sought to obtain still 
further resolution. The doublet separations are 
shown in the subjomed table together with those 
iven by Houston ae Jour., 64, 2, 1926, pp. 
1-92), which latter are, in our estimation, the most 
trustworthy thus far obtained. 
Our values are somewhat higher, but this possibly 
is not to be wondered at, because of the different 
current densities employed, 250 against 25 milli- 


spectrogram, _ milie 

eq. com., yields 0:1891 for Ha, which is in harmony 
with such s current change. 

The search for other components revealed a third 
on the longer wave-le side of A’. This com- 

nent is not fully resolved but is clearly present. 

oreover, à” is distinctly narrower than à’, and under 
the discharge conditions employed is somewhat more 
intense. A’ of Hs also shows an asymmetry of the 
‘same nature but about one-half as t. Hansen 
(Ann. der Phystk, 78-6, 22, pp. 558-600, 1925) has 
noticed asymmetries in both shies Cases. 


AA IN Tawr-Myrass. 


Line Houston. . Kent, Taytor, and 
(250 ma /sq.cm) (25 maj. cm) (13 ma jq. em) 

He 0 1358 “013870 0 1391 

Hs 0 0782 0 0791 2 

Hy 0-0665 0 0869 = 


Details will be published in the Proceedings of. the 
American Academy of Aris and Sctences, or elsew : 
- NorTON A. KENT. 

Lucian B. TAYLOR. 
Hazen Prarson. 
Boston University, 
Boston, Mass., Nov. 19. 
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Ionisation Phenomena in Acttve Nitrogen. 


IN some ‘recent experiments with active 
It has been found that ionisation effects differ with 
the gases mixed with the nitrogen. When the active 
poke alone was drawn past an ion trap into 
cylindrical condensers, the negative charges obtained 
were found to be proportional to the areas of the 
negative electrodes, indicating that the conductivity 
is due to photo-electrons emitted from the electrode 
and not to the production of free ions in the gas. 
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The same observations were made when ley dn 
and mercury were added to the active nitro ore 
it entered the condenser. With iodme dionisation 
potential 9-4 volts), however, a different ratio of 
currents was obtained, showing that ionisation is 
produced m the gas. This that the pheno- 
mens associated with active nitrogen may be due to 
a metastable state of the mitrogen molecule with 
energy between 9-4 volts and 10:4 volts. The effect, of 
various on the deviation of the after-glow was 
examined, the most important result being that it is 
not affected by helium when the helium is made ten 


times the density of mee 
g ' A. CONSTANTINIDES. 


Ryerson Laboratory, : 
University of Chicago, 
Deo. 17. 





Ir may be remarked that I showed long ago that 
the ionisation associated with the decay of active 
nitrogen was dependent on the gases maxed with it 
ies Roy. Soc., vol. 86, pp. 60, 61, 184, 1911-12). 
in particular, sodium vapour greatly increased the 
effect obtained with ni alone, and o or 
nitric oxide greatly dimi edit. Mercury little 
effect, as in the experience of Mr. Constantinides. 
The views expressed by him scarcely seefh adequate 
to cover all the above facts. But the subject is 
doubtless well worth pursuing, with the much greater 
theoretical illumination of the, present tame. 

RAYLEIGH. 


Jan.'ð. ‘ 





The Problem of Secretion. s 


THE summary of Bowen’s recent discussion of the 
cytology of ion in Natura of Jan. 1, p. 30, fails to 
do justice (as Bowen himself has done in his ) 
to the contribution of other workers to this difficult 
subject. 

e earlier work of Golgi, D’Agata, Cajal, and 
De Fano, and the investigations of Bowen’s immediate 
redecessors and contemporaries, Nassonov, Brambell, 
udford, and Cramer, contribute so materially te the 
establishment of dur present state of knowl that 
the impression conveyed by the summary in NATURE 
that this work is solely the achievement of Bowen 1s, 
we feel, unfair to the other in igators mentioned. 
As representing the: institutes in which much of the 
work in Great Britain has been carmed out, we think 
that this article should not be allowed to peas without 
comment. 


° e 
Department of PERIOD and Embryology, 
University College, 
Imperial Cancer Research Fund, 
Jan. 4. 





Most of the short notice referred to was prepared as 
paragraphs for ‘‘ Research Items,” which accordingly 
were intended to be simply a summary of the on 


of the problem as pleases by the author. The . 
paragraphs were arranged, with little 


modification, in the form of a short notice. This was 
affered as a brief statement, not for the specialist but 
for the more eral reader, of the present position 
as set forth in one of the latest accounta of the 
subject; it was not intended to be a review of the 
literature of the problem. Such a review, which would 
need*to be much more extensive, would, of course, 
take full ce of the previous investigations 
referred to in the above letter.—EDITOR, NATURE, 
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“Popular Long-Range Weather Forecasts. 


HE 50-day weather forecasts published in the 

Daily Mal have attained popularity that 

an authoritative pronouncement from science as 

to whether they have or have not any real value 

has become desirable, and Capt. Cave is to be 

congratulated on opening an investigation on the 
subject. 

The principles on which the curves are prepared 
are largely empirical, so that it is only ong- 
continued comparison of expectations with facts 
that their dependability can be estimated or im- 
provement can be effected. Their tion 
entails a large aout of labour and mvolves the 
maintenance of an office with technical assistance. 
They have never received the support of official 
apenas that, without the publio-spirited 

Karrine (ist of thie Wood and iow GE the Ducky 
M au, the work could not have been carried on. 
From the point of view of science, two consequences 
of this are unfortunate : 

: (1) The dorm in which they appear is popular 
rather than scientific. 

a It has not been possible to publish full details 

e methods used without disloyalty to those 
who have backed them. 

Before trying to compare the tion dia- 
grams with facta, it is necessary to be quite clear 
as to what is aimed at in them. Since they are 
published for eas use and not for scientific 
study, the explanation given with them is not so 
complete as a scientist might wish. It is stated 
that— 

(1) Nothing approaching infallibility i is claimed. 

(2) The diagrams indicate the expectation of 
yain; the higher the curve the greater the expeota- 
tione 

(3) Thé curves are not intended as day-to-day 
forecasts, and their author is quite satisfied if the 
timing of his expectations is correct withm 24 hours 
either o 

lained in some detail, but in popular 
To in i the Dasty Mad of April 30, 1928. 

For the benefit of more soientifio readers their 
author would like to add : 

(4) The datum line anf the shaded and blaoked 
areas are intended only as a guide to the eye and 
es no ise significance. 

e the curves primarily mdicate degree 

tion, it is reasonable that they should 

ow some relation to rain amounts. At one 

ae the infestigations were based on rain or no- 
raip, 50 mm. being counted as exactly the same as 
0-2 mm., but now (as trom June 17, 1926) the factor 


- of amounts has been introduced into the expecta- 


tions, and their author aims at checking his resulte 
for each station by plotting the actual ram amounta 
to the vertical el shown. in the following table, 
which is roughly rtional to the lo 

ee ee eee, 
extremely searching test, and one which even 


12-hour forecasts would not be able to stand. 
(6) The diagrams for the British Isles as a whole 
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show the extent to which rain is expected to be 
general over the British Isles. 

It is to be tted that Capt. Cave did not study 
the Daly Max of April 30, 19286, or communicate 
with the author of the diagrams before his 
tests, for it will be seen that neither his ‘‘ weather 
numbers ” nor his “ forecast numbers ” are appro: 

riate. Both his criticism and his di , there- 
ore, being based on those numbers, apply. 


ail to 





Further, since the complete set of curves is made 
for the 50 days ind ently e week, each 
one has a character ot ita own, and should be oon- 
sidered as a whole. To select the fourth to the 
tenth days out of each 50 for oriticiam is like criticis- 
Ing & 12-hour forecast by the weather - 
an interval of 103 minutes out of each day. 

this reason, too, the com Aade a Capt 


ee eee 
The Davy Mai curves are based on the com- 
bination of fifteen oycles which are selected for 
each of the four stations every week. Some of 
these cycles are well known, and no originality is 
auued [or them ; others have been developed for 
this special purpose, and have stood the test of 
time ; ee ee ee ee 
abet The method of selecting the cycles depends 
partiy on permanent factors, whioh can be antici- 
pan for any length pf time ahead, and partly on 
factors, which may change from time to 
time. While, therefore, some of the oyoles usually 
remain the same from week to week, often changing 
conditions introduce new ones, causing more or 
lees variations in the expectation curves. Such 
variations do not seem unscientific or in any way 
unreasonable. They must be admissible even in 
a 12-hour forecast—if a forecaster at 8 a.m. expects 
& heavy shower at 2 P.M. and at noon modifies his 
forecast and expecta a moderate shower at 3 P.M. 
instead, we do not regard- him as a fraud or his 
forecasta as worthless. Whether or not the die 
grams under disoussion are invalidated by the 
modification is a question of degree which can only 
be decided by a careful comparison of a series of 
complete diagrams over & long period. 

For this purpose two sets of diagrams are here 
shown. . 1 is a series of ten expectation curves 
as published in the Daly Matt for the British Isles 
as @ whole, covering the period June 18—Oct. 7, 
1926. This series is a fair average sample, and it 
shows the extent of the weekly variation in the 
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ally with what might be expected of a random The odds einer the random guesser were tested 
guesser. according to the theory of probability. Given that 


The data were obtained as follows: In each 
eae curve, each day which was shown 

lacked was regarded as a rain tion ; if 
0-2 mm. or more of rain was officially recorded that 
day, it was considered a success; if leas than 
0-2 mm. of rain, a failure. Similarly, each day 
which was shown shaded was regarded as a no-rain 
e tion; if leas than 02 mm. of rain was 
officially recorded that day, it was considered a 
success ; if 0-2 mm. or more, a failure. 

In the diagrams for the Scilly Isles shown m 
Fig. 2, the ram tations have been marked 
with an arrow pointed upwards, the no-raim e 
tions with an arrow pointed downwards. It should 


ee, al 


l 


Gamp 
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the facts for the days considered were 348 rain and 
292 no-rain, also that the guesser makes 640 guesses, 
knowing that the normals for the period are 95 rain 
and 74 no-rain, so that he would gueas rain 360 
times and no-rain 280 times. 
ing the.above date only : 

The chance that the guesser would get exactly 

412 successes is 
|348 x '292 x |360 x 280 i 

940 x |108 x |120 x 172 x 640 7 00 x10. 


a 


By adding the chances of more than 412 suc- 
ceases we get 1-01 x 10-4. 
The odds are therefore 9-90 x 104 to l against a 


AUCUST 


Se SSS ee SEPT 


TAJA? 4 6 t BR H 


AUGUST 


Figo. 21—Soully Isles. Comparison of expectations with obserrauons, 1036 


be mentioned that the published diagrams always 
begin on a Friday, but, since they are completed 
and leave their author’s hands on the Wednesday, 
for the purpose of his own checking he always 
includes the Thursday’s expectation, which is not 
published, and it has bedh cone for the purpose of 
this cheok too. This is slightly to his advantage, 
for 12 definite e tions for the first Thursday 
* are included in the series here considered, and of 
these 8 were successes and 4 were failures. 

Over the period June 17—Dec. 3, 1926, for the 
Scilly Isles 40 definite expectations were made. 
Of these, 412 were successes and 228 were failures 
on the day-to-day ba&is explained above. At first 
sight this may not seem a very striking measure of 
success, and for a small number (say 12 sea eee 
tions) such a proportion could reasonably be 
attributed to chance; but for 640 expectations, 
the odds against a random guesser making 412 
successes are incredibly large. If any one doubts 
it, let him try spinning a coin 640 times, and he 
will find that he never gete anything approaching 
412 of either heads or tails. 
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random guesser scoring 412 or more successes 
under the conditions Ssasumed. 

These calculations were made by Mr. W. Hope- 
Jones, of Eton College, and confirmed by Dr. R. A. 
Fisher, of Rothamsted Experimental Station. 

Admittedly there may be factors which perhaps 
ought to be included, and might, if included, reduce 
this , but it would appear that, in whatever 
way the problem may be tackled, the odds against 
a random guesser doing so well are practically 
infinite. 

The expectations and facta may be tabulated as 
follows : 





Rain Facts 
No-Rain Facts . 
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It has been the purpose of this article to show 
that— 

A. Owing to the popular form in which these 
expectations are uced, Capt. Cave formed an 
erroneous ‘conception of their aims, so that his 
arguments were unsound and his conclusions mis- 
leading. í 

B. A careful examination of & series of diagrams 
indicates that 


(1) Variations from week to week are not great, 
and generally tend towards improvement 
as time advances. : 

(2) Although it is not claimed that ram amounts 
are correctly anticipated, the peaks and 
dips of the e tion curves correspond 
with those of the facta curve in Many cases 
to the actual day, and in most cases to 
within 24 hours. 

(3) There is a degres of correspondence between 

tions and facts which cannot be 
wholly due to chance. 


C. The above is confirmed definitely and con- 
olusively by the calculations based on the theory 
of probability. 

If these itions are accepted, and it would 
seem hard to dispute them, then it must be agreed 
that the claims made in the Day Mat! are more 
than substantiated, and that what Capt. Cave oon- 
demns as no better than fortuitous prediction has 
been Ab to be something of the order of a billion 
times better, and represents in fact a notableadvance 
in meteorological science. 

R: P. BUTLER. 


Capt. BUTLER complains that my weather and 
forecast numbers are unfair, and appeals to the 
Daily Maŭ for April 30. The only relevant 
sentence seems to be that the greater the height 
of the curve above the datum lime the ter the 
probability of rain, but not ngcessarily the amount 
of rain; J do not think that this fact invalidates 
anything I have said. I have already explained 
.the method of comparing the forecast diagrams 
with the weather, and I am quite content to leave 
it to the readers of NaturnH to say whether the 
method is fair or unfair. 

It is also said that the forecasts are not meant 
to be day-to-day forecasts; they are, however, 
given in a day-to-day form, and are, I think, 

erally so taken by the public; Capt. Butler, 
owever, emphasises the point and says that the 
author is quite satisfied if the timing of his ex- 
pectations is correct within twenty-four hours 
either way. The number of wet days with 
0:04 inch of rain or more is about 120 in the year 
for the south-east of England, or one day in every 
three; any one forecasting rain for to-day and 
claiming a success if rain comes yesterday, to-day, 
or to-morrow, is putting his forecast In & very 
favourable position. one were to forecast 


No. 2987, Vor. 119] 


NATURE 


an 
‘extend 


167 


by drawing counters out of a bag, the suc- 
cesses under the above conditions would be very 
marked. ° R 
I do not understand Capt. Butler’s complaint 
that I only took one forecast for each week for the 


purpose of saga aren them with the weather in 


my diagrams. the complete week nearest 
Oe a the most fair 
to the author. pt. Butler says that each 50-day 


forecast has a character of ita own, which is exactly 
what I maintained. I have selected one of the 
séven varying forecasts for each week and compared. 
it with the actual weather, and I have done this 
for the whole period from April 15 to Oct. 27. 
To say, as Capt. Butler does, that doing this 1s 
like “criticising a 12-hour forecast by examining 
the weather of 103 minutes out of each day,” seems 
to me to be a statement devoid of meaning. If 
the forecasts are in the main similar, thers is nothing 
unfair in taking any one in preference to the six 
other forecasts for the same week; if they differ, 
it is reasonable to suppose that the one nearest 
to the period for whioh the forecast is made would 
be the most correct; I therefore took the first 
complete week of the latest forecast. Capt. Butler's 
diagrams show exactly what I maintained, that the 
forecasts for each week wy so materially as they 
are issued week by week that they cannot all be 
ides the coming weather. Nor are his 
j of facts compared with forecasts very 
iking. I pointed out that August was & par- 
ticularly favourable month for thé forecasts, 
special in pouth-west England; I do not see 
ing very remarkable in the diagrams as 
to July and September. 

The method of the forecasting is still wrapt in 
obscurity on the plea that’ to disclose the method 
would be an aot of disloyalty to those who have 
backed the forécasts. Such an attitude to scientific 
truth has probably never before made ita appearance 
in the pages of Natura. It precludes one from 
examining the worth of the forecasta except in 80 
far as the results declare it, and nothing that 
Capt. Butler has brought forward changes my 
opinion that-chance operates largely, if not entirely, 
in the relation of forecasta to facts. His probability 
figures do not impress me very much. He has 
evidently treated each of the seven weekly fore- 
casta as entirely independent, which he himself 
claims not to the case. If they were not , 
treated as independent variables, I fancy that the 
impressive figures he brings forward would dwindle 
to very modest proportions. In any case he has 
attempted to prové too much; if the forecasts 
are billion times better than would be expeqted 
on pure chance, failures should practically never 
occur, whereas it is obVious, even from his own 
selected diagrams, that the method cannot be 
relied on by the farmer for his agricultura] opera- 
tions, or by the man in the street who wanta 
to know whether or not to take out his 
umbrella. 

C. J. P. CAVE. 
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Obituary. 


GENRAL Sm CHARLES Wannan, K.C.B., 


distinguished soldier and archæologist, died 
on Jan. 21, in his eighty-seventh year. Born on 
Feb. 7, 1840, he was educated at Cheltenham 
College, Sandhurst, and Woolwich, passing into the 
Boral. ineers in 1857. He had a distinguished 
Career as technical officer and as a military 
commander in South Africa and Egypt. He com- 
manded a column in the Boer War, and was after- 
wards in command of the troops at the Straita 
Settlements. 

Like his fellow - soldiers, Gordon, Kitchener, 
Watson, and Wilson, Warren was greatly interested 
in research in Palestine. This brought him into 
touch wit the founders of the Palestine lora- 
tion Fund, and from 1867 until 1870 he conducted 
excavations at Jerusalem and made a reconnais- 
sance of Palestine on behalf of that Society. Not- 
withstanding much o ition on the of the 
local authérities and ie difficulty of raising funds, 
he accomplished valuable work. This bore fruit in 
& number of publications. . He was author of part 
of “The Recovery of Jerusalem: Un und 
Jerusalem,” 1876, “ The Temple and the Tomb,” 
1880, and the Jerusalem volume of the Survey of 
Palostine, with a portfolio of plates and excavations 
(1884). He had also devoted much attention to 
the question of ancient standards of measurement, 
and published “ The Ancient Cubiteand Weights 


and Measures ° in 1903, and “ The Karly Weights 
and Measures of Mankind ” in 1914. His con- 
nexion with the Palestine Exploration Fund con- 
tinued throughout his life and he was for some years 
@ member of the committee. This association had 
brought him closely into touch with Sir Walter 
Besant, secretary of the Fund. With him he 
founded the Quatuor Coronati Lodge of Free- 
masons, the object of which was masonic research, 
and Warren became ite firat Master. 





Wu regret to announce the following deaths: 

Mr. W. M. Chauvenet, consulting chemist and 
mining engmeer, who worked at the chemistry of ores 
and at structural and mining geology, aged seventy- 
one years. 

Dr. Karl Hell, emeritus profesor of general 
chemi at the Technische Hochschule in Stuttgart, 
who died on Dec. 11, aged seventv-seven years. He 
was the author of numerous publications in organic 


chemistry. : 


for many 
years of the Bristol Gas Company, on Jan. 12, aged 


seventy -one . 

Mr. John Webster, senior scientific analyst to the 
Home Office, who had published several on 
arsenical poisoning and on the toxicology ob eaten 
on Jan. 20, aged forty-nine years. 


News and Views. 


BEyoru publishing in Nature of Jan. 8 the article 
by Capt. C. J. P. Cave on “ Popular Long-Range 
Weether Forecaste,” we sent an advarice proof to 
Lord Dunboyne, whose fifty-day forecasts are pub- 
lished in the Daly Maŭ and formerly appeared in the 
Field. Lord Dunboyne desired to reply to the article 
but found himself unable to do so, and he therefore 
entrusted his case to his. brother, Capt. the Hon. R. P. 
Butler, whose article appears elsewhere in this sue, 
together with Capt. Cave’s comments upon it. Having 
now devoted a fair amount af our congested space to 
the subject we thmk no more can reasonably be 
expected, and our readers may safely be left to form 
their own conclusions upon the evidence which has 
been placed before them. We are, of course, glad to 
. give Lord Dunboyne credit for a desire to discover 
principles by which long-range weather forecasts may 
be secured, and we should be sorry to discourage him 
or Any one else working to achieve this aim. We must 
point out, however, that the appropriate place to 
present such principles is a scientific society, like the 
Royal ‘Meteorological Society, where they would be 
discussed by people best able to express a judgment 
upon them. It is of no use to say, as Sir Theodore 
Cook, the editor of the Feld, doeg, in a letter to us, 
that while Lord Dunboyne contributed the forecasts 
to the columns of that journal he received “ the most 
satisfactory letters from farmers and correspondents 
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of every kind in all parts of England.” Science is 
not concerned with belief when processes of Nature 
are involved, but with evidence ; and no principle or 
theory ought to be recognised in scientific flelds unleas 
ib can survive critical discussion. When Lord Dun- 
boyne's methods and resulta are submittéd to such a 
bar of competent opinion, we shall be glad to render a 
further account of them. ~ 


Our leading article of Sept. 4, 1926, on Prof. Graham 
Kerr’s presidential addreas to Section D (Zoology) of 
the British Association at Oxford, has moved Mr. 
George H. Bonner to return to the subject of the 
advantages of a classical education in the Nénetesnih 
Century for January. The author excuses himself for 
attempting to revive “so hoary a subject” on the 
ground that the question of the rival merits of 
‘ classical’ and ‘scientific’ is among the most vital 
that can be propounded, and that when the subject is 
thoroughly analysed it may appear that only the 
fringe has been touched and the real reasons for a 
preference overlooked. Education, as Mr. Bonner 
conceives it, is to confront the mind with truth in 
such a manner that it is immediately recognised and 
becomes & conscious possession. Broadly speaking, 
the Ime of argument taken is that science being 
confined to obeerved facts and ‘laws,’ which are 
merely theories subject to change with the advance 
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of knowledge, does not deal with truth in the 
sense of the apprehension of ‘purpose’ and the 
ultimate realities of the universe and God—the 
essential element in the trammg of the higher 
faculties of man and the development of the power 
of reasoning. 

Mr. Bonwapn goes on to pomt out that even the 
‘practical’ advantage, usually urged. in favour of 
science, really lies with the classics, which induce an 
acquaintance with a wide variety of topics and & 
flexibility and adaptability of mind not to be acquired 
by a study of facta and the ‘laws’ of science. In 
this connexion it is of interest to refer to the closely 
parallel argument in favour of university education 
generally in a recent letter to the Times in reply to 
a criticiam of the capabilities of university men in 
business, where it was pomted out that during the 
War it was pre-emmently a university traming which 
produced the qualities of flexibility, adaptability, and 
ready accommodation to individuals and circumstance, 
requisite in the officer trained under stress of emer- 
gency. Whether or not we are prepared to follow 
Mr. Bonner in attributing the individual qualities of 
Greek literature to the influence of Egypt, it will be 
allowed that he takes up a strong position when he 
holds in relation to his main lme of argument that 
the classica form collectively an expreasion of truth 
more complete than any literature in the world, en- 
abling man “to see things as they are and not as 
they seem to be.” Mr. Bonner, however, misunder- 
stands our article if he imagmes that we discount the 
value of the teaching of science. To point out where 
the discipline has failed ia not to condemn it but 
rather to help it to achieve those results which, as a 
unit in a properly balanced system of education, we 
know it can produce. 

Tua Geological Society of London has recently 
announced the followmg awards: The Wollaston 
medal to Prof. W. W. Watte, who has distingmshed 
himself by his work on the ancient rocks of the 
Charnwood Forest, the igneous rocks of the Midlands, 
and the stratigraphy of the Wélsh border, E 
Shropshire. The Murchison medal to Dr. G 
Keeper of the Department of Mineralogy in the British 
Museum (Natural History), who 18 distinguished 
especially for his work on the chemical composition 
af meteorites. The Lyell medal to Sir Albert Ernest 
Kitson, Director of the Geological Survey of the Gold 
Coast, where he has distinguished himself by the 
discovery of manganese, bauxite (aluminium hydrate), 
and diamonds. The manganese proved to be of con- 
siderable importance, especially during the War. The 
Bigsby medal to Dr. Bernard C. Smith, of the Geo- 
logical Survey, who has done good work im the 
Midlands, Cumberland, and north Walesa, including 
some interesting researches on the former courses of 
rivers and on ancient swallow holes. The Wollaston 
Fund to Miss M. E. J.-Chandler, who, both m con- 
junction with Mra. Clement Reid and independently, 
has made.considerable additions to our knowledge of 
Tertiary and Pleistocene plants by the separation and 
examination of seeds in sediments. The Murchison 
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Fund to Dr. 8. H. Haughton of the Geological Survey 
of South Africa, for his work on fossil vertebrates. 
One-half of the Lyell Fund to Dr. Leonard Hawkes, 


reader in geology at Bedford College, London, for his - 


researches in petrology, especially on the igneous 
rocks of Iceland. The other half of the Lyell Fund 
to Mise Edith Goodyear, senior assistant in the Geo- 
logical Department of University College, London, for 
her work on the stratigraphy and palmontology of the 
Carboniferous rocks. . 

DURING recent years city and suburban traffic has 
Increased so rapidly that it is very difficult to provide 
transport facilities for it. The competition also 
between motor omnibuses and electric tramways 
has become very acute. The latter especially have 
been forced to improve the facilities they offer. 
In particular they run at higher speeds. Recent 
specifications for tramoar equipment demand a 
running speed of 25 to 30 miles an hour, which is 
practically double that demanded before the War. 
The length of the cars has greatly increased, and so 
also has their seatmg capacity. It is therefore 
necessary to use larger electric motors. Jt is usual 
to specify for two motors for each car, each being 
rated at from 50 to 60 horse-power. In pre-War 
tramway motors the armatures used te run at 600 
revolutions. per minute, whereas they now run ab 


900 revolutions per minute; also instead of being ^ 
totally enclosed they are now self-ventilated. One. 


important result of these changes is that the motors 
are both smaller and lighter, although they can 
exert nearly double the power. The design of 
tramway controllers has also been greatly mproved, 
tbe large currenta being broken by a powerful 
magnetic ‘ blow-out.’ These controllers are used by 
the London County Council, and at Edinburgh, 
Manchester, Glasgow, and Newvastle-on-Tyne. 


Taa annual general meeting-of the Royal Meteoro- 
logical Society was held on Wednesday, Jan. 19, and 
Sir Gilbert Walker was re-elected president. The 
Buchan Prize, which is awarded biennially for the 
most important original papers contributed to the 
Society during the previous four years, was presented 
to Mr. C.. K. M. Douglas. Sir Gilbert Walker de- 
livered an addreas on ‘“‘ The Atlantic Ocean,” in the 
course of which he direstel attention to the value, 
when studying the movements of the atmosphere, of 
an understanding of oceanic circulations. He described 


the conditions of temperature, salinity, and density ` 


revealed by recent measurements in the Atlantio 
down to a depth of 10,000 feet or more. These throw 
light on the general character of the ooanic circula-_ 
tion, and indicate that though prevailing winds may 
set up surface currents, they probably produce no 
significant effect at a depth exceeding 700 feet. Icy 
water from the Arctic, and especially the Antarctio, 
flows towards and even beyond the equator at great 
depths, and as the air temperature is largely con- 
trolled by that of the sea, variations in the general 
circulation may provide the explanation of some of 
the big seasonal changes which occur in equatorial as 
well as in temperate regions. 
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Pror. A. S. EDDINGTON, Gifford Lecturer for 1927, 
who has chosen for the subject of his course “‘ The 
Nature ofthe Physical World,” gave the first of ten 
’ lectures at the University of Edmburgh on Friday, Jan. 
21, on ‘ The Failure of Classical Physics.” The Karl of 
Balfour, Chancellor of the University, presided. Prof. 
Eddington said that in these lectures he proposed to ex- 
plain some of the results of the modern study of the 
physical world which give most food for philosophic 
thought, and to show how we have been led to think of 
the material universe in a way very different from that 

ing at the end of the last century. He would 
not leave out of sight the ulterior object which must be 
in the mind of a Gifford Lecturer—the problem of 
relating these purely physical discoveries to the wider 
aspects and mterests of the human soul. These relations 
cannot but have changed since our whole conception 
of the physical world has radically changed. He is 
convinced t a just appreciation of the physical 
world as it is conceived to-day carries with it a feeling 
af open-mindedness towards deeper significances be- 
hind it, which may have seemed illogical a generation 
ago; near the end of the course he would try to 
focus that feeling and make inexpert efforts to find 
where it leads. Prof. Eddington then proceeded to 
a consideratien of some of the revolutiohary changes 
in our views of space and matter resulting from 
the new theory of matter originated by Rutherford, 
.and from Eimstem’s theory of relativity. Further 
lecttires of the course will deal with time as a fourth 
dimension, the running-down of the universe, gravite- 
tion, the quantum theory, the naturg of the stars, 
inorganic evolution, world building, the domain of 
physical science, and science and mysticism. 


Der. R. CAMTBELL THOMPSON, in a lecture on Jan. 18 
at Bedford College for Women (University of London) 
on “, Conceptions of the Cosmos in Ancient Babylonia,” 
pointed out that it is impossible to deal with ‘the 
subject fram any but a theological pomt of view. The 
early Babylonian ideas, like those of all early peoples 
of whom we have knowledge, were influenced by ther 
view of the supernatural and by their geographic 
environment. The beliefs of the early Sumeman in- 
habitants of Babylonia appear to have been adopted 
by their Semitic successors, without much change. 
After an introductory sketch of their mythological 
system between the approximate dates of 5000 B.o. 
and 2000 B.o., in the course of which he pointed out 
the traces of Babylonian influence in the New Testa- 
ment, Dr. Campbell Thompson described, with the aid 
of a di the coammos as conceived by the Sumenan 
and Semitic inhabitants of the land. The earth, 
wich was of course, limited to the land of which 
they had knowledge, was surrounded by the ocean, 
which was again encircled by an encloamg dam. The 
three heavens above, with the lower earth and Hades 
beneath, comprised the universe. The sun god emerg- 
ing from the mountains of sunrise m the ‘east ran his 
course across the firmament and entered the earth 
again by the mountains of sunset m the weat. A 
pastoral people inhabiting a flat land naturally had 
theit attention turned to the sky and ite heavenly 
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bodies, and looked to them for omens. In the 
Babylonian cuneiform script, the sign for a god is the 
same as that for a star. Astronomical science, how- 
ever, a8 opposed to astrology, developed at an early 
date. The Babylonian ‘astronomers had sufficient 
knowledge to predict eclipses with some accuracy, 
though not the point from which they would. be 
visi Dr. Campbell Thompson illustrated his re- 
marks by references to the creation and other myths 
preserved on the clay tabletas which formed the 
libraries, and showed many beautiful slides both of 
the scripte and drawings. At the end of the lecture 
he delighted his audience by reading translated- ex- 
tracts from the Gilgamesh Epic on which he is at 
present at work. 


Ste Worum Braaa’s discourse at the Royal 
Instatution, delivered on Jan. 21, dealt with ‘Tyndall's 
Experiments on Magne-crystallic Action.” In 1845, 
at the Royal Institution, Faraday made a great step 
forwards im the science of magnetiam. ' He con- 
structed a powerful electro-magnet; the core was 
formed from a link of a large chain cable and the. 
heavy copper wire was wound for the occasion, 
because covered wire was not an article of commerce 
in those days. With this he showed that practically 
all substances have magnetic properties, and remark- 
able relations were found to exist between magnetic 
properties and orystallme structure. These resulta 
led to his cancoeption of ‘lmesa of magnetic force.’ 
These lmes he imagined to run not only through 
material substances when magnetised, but also through 
the space about a magnet; so that in his view it was 
possible to speak of the ether of space being mag- 
netised and to measure ita consequent energy. These 
discoveries of 1845 excited great interest and were 
widely repeated, extended, and discussed. Much 
work was done by Tyndall, whose results were inter- 
preted by Faraday as supporting his own theories. 
Tyndall, however, preferred an mterpretation, as‘‘did 
others of the same time, which laid much less stress 
on the part played by the ether and fixed attention on 
the material bodies ocħoerned. In particular he sub- 
jected *bodiea to great pressure, and showed how their 
magnetic properties seemed to be changed thereby. 
The views of Faraday have now been wholly accepted ; 
but all careful work has ite value, and even in- thoge 
days ‘Tyndall was able by his discoveries of the effecta 
of preasure to make a material advance in the geo- 
logical mterpretation of the planes of cleavage in the 
earth’s strata. Quite recently the application of 
X-ray methods to the study of the crystalline struc- 
ture of substances makes it poasible to offer a more 
complete explanation of Tyndall’s results. The effects 
of preasure are to rearrange the minute crystals which 
most ordinary substances contain ; and so Tyndall’s 
results form part, not so much of the branch of science 
for which they were intended, as for that which deals 
with the effecta of streases of all kinds in altering the 
internal arrangement and the properties of materials. 

Mr. E. Brunurr recently presented to the De- 


partment of Entomology of the British Museum 
(Natural History) a collection of some 60,000 speci- 
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Indian and North American material. The collection 
is the result, in pert, of the entomological collecting 
done by Mr. Brunetti during the last forty years. 
The same Department has also received, under the 
terms of the will of the late Lieut.-Col. F. R. Winn 


Sampson, an important collection of insecte of the 


group Scolytide (bark-beetles). The collection con- 
sista of some 11,000 insects and 1400 microscopic 
preparations, and the bequest includes a selection of 
books and pamphlets, and two microscopes. Acoes- 
sions to the Geological Department include three 
interesting fossila of flying reptiles: the long-tailed 
group is represented by a specimen from the Lias 
of Wurttemberg; the short-tailed pterodactyls by 


an excellently preserved wing-skeleton from, the 


Lithographic Stone of Bavaria, and by a slab with 
‘several scattered bones of a small form from the 
Middle Purbeck beds of Swanage. This last was 
found and presented by Mr. 8. L. Wood, who also 
gave the remains of a turtle carefully pieced together, 
and some unusually complete jaws and teeth of 
Ancodon, an ancient cloven-hoofed animal, all col- 
lected by him from the Hamstead beds of Yarmouth, 
Isle of Wight. The Lower Devonian slates of Bunden- 
bach have yielded most interesting fossila beautifully 
preserved in pyrites. To the valuable series already 
in the Museum, some new forms of starfishes, crmoids, 
and trilobites have been added. An important 
purchase agreed to was a collection of Ammonites, 
mostly preserved in pyrites, from various openings, 
now closed, in rocks of Bavara and Wurttemberg 
corresponding to the Kellawaya rock of Britain. 
There was also laid before the trustees a plaster 
reproduction of the most complete nest of dinosaur 
eggs found by the American Expedition in Mongolia ; 
this.has just been received from the American Museum 
of Natural History. 


THe purchase has been approved for the Depart- 
ment of Minerals of the British Museum (Natural 
History) of a 9-kilogram mass of meteoric iron from 
Chile, probably belongmg to the La Primitive fall, 
.remarkable for the large inclusions of the phosphide 
of iron and nickel, achreibersite ; also specimens of 
twelve meteorites not hitherto represented in the 
collection ; and a cast of the wonderful 688-kilogram 
ring-shaped meteoric iron of Tucson, Arizona. An 
interesting book purchased for the Museum Library 
is the very rare first edition of an account by Linnssus 
of his scientific expedition through the Swedish 
ee of SkAnen in 1749. This edition contained 

an expression of approval of the burning up of the 
top-soil, a custom of the inhabitants of Småland, and 
a practice to which Baron C. Hårleman, the patron 
of Linnsus, was strongly opposed. Hårleman had 
paid the expenses of the expedition, and he caused 
the withdrawal of the first edition of this work and 
the poblieauon N of a second without the offending 


comment. ; 
Mr. W. G. Loworr, Controller of Horticulture at 
the Ministry of Agriculture, ıs retirmg from that 
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post, and Mr. H. V.° Taylor has been 
appointed Horticultural Commissioner of the Ministry 
and chairman of the Horticultural Advisory Council. 


AT the meeting of the London Mathematical Society, 
at 5 o'clock on Thursday, Feb. 10, at the Royal 
Astronomical Society, a lecture entitled “ Bome 
Problems of Terrestrial Magnetiam ” is to be delivered 
by Prof. 8. Chapman. Members of other scientific 
societies are invited to be present. 

Av its meeting in Philadelphia in December last, 
the Botanical Society of America elected Prof. Harley 
H. Bartlett, of. the University of Michigan, as prei- 
dent, and Prof. Arthur J. Eames, of Cornell University, 
as secretary. The following were elected correspond- 
ing members: Prof. Erwin Baur, of the Agricultural 
High School, Berlm; Prof. Robert Chodat, of the 
University of Geneva; Dr. L. Cockayne, of New 
Zealand ; Prof. V. Grégoire, of the Uftiversity of, 
Louvain; and Prof. W. Johannsen, of the Unversity 
of Copenhagen. 


AT the monthly general meeting of the Zoological 
Booty of London held recently, it was reported that 
the number of visitors to the Bociety’s Gardens during 
the pest year was 1,987,935, the receipts for admission 
amounting to £61,825, an increase of £2728 as com- 
pared with the figures for 1925. The numbers of 
visitors to the Aquarium during the past year was 
436,327, the receipte for admission amounting to 
£17,242, an increase of £483 as compared with last 
year. 


Tira council of the Institution of Electrical Engin- 
eers has made the sixth award of the Faraday Medal 
to Prof. Elihu Thomson, of Boston, U.8.A., honorary 
member of the Instatution, who is well known as one 
of the pioneers m the development ‘of electrical 
engineering. It will be recalled that the Farfday 
medal is awarded by the council of the Institution not 
more frequently than once & year either for notable 
scientific or industrial achievement in electrical en- 
gineering or for conspicuous service rendered to the 
advancement of electrical science, without restriction 
as regards nationality, country of residence, or 
membership of the Institution. 

De. Tomas Nurson. records in the Lancet for 
Jan. 1 (p. 16) the after-resulta of the treatment of 
ten oases of tuberculosis by Mr. Spahlinger’s methods 
in a London hospital. The cases were selected and 
treated by the late Dr. Latham about twelve years 
ago, and comprised one case of lupus, one case of 
spinal tuberculosis, and eight cases pulmonary 
tuberculosis. Tb; eine eaa ahe oF ther Pal 
monary cases cannot now be traced. The lupus 
case is still alive, but all the remaining seven pul- 
monary cases are dead—asix of them within three 
years of the commencement of treatment. 


A SLIGHT earth tremor was recorded at the Royal 
Observatory, Edinburgh, between 5.20 a.m. and 
5.30 am. on Jan. 24. A message from Naim to the 
Air Ministry also reported a slight earthquake at 
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a 5.20 A.M., and records of the shock were | useful compilation, and should prove a valuable guide 


obtamed at Kew and Plymouth. The Kew record 
indicated @ distance of about 500 miles for the centre 
of disturbance, but the disturbance was of leas in- 
tensity than the Herefordshire or Jersey shocks of 
last year. Messages from correspondents of the Times 
in various parts of Scotland state that earth tremors 
were felt in the Orkneys, Deeside, Perthshire, and 

Notions have been issued of the offer of three Beit 
Fellowships for Scientific Research in July next. 
These fellowships are tenable at the Imperial College 
óf Science and Technology, and will probably be 
awarded for two years. Oandidates must be gradu- 
ates of a university of the British Empire, of European 
descent, and leas than twenty-five years of age. The 
annual value of each fellowship is £250. Application 
forma must be returned to the Rector, Imperial 
College of Science and Technology, South Kensington, 
London, §8.W.7, by April 19 next. 


THs Government of the Provmoe of Buenos Ajres, 
Argentina, has just distributed vol. 5 of the collected 
works of thé late paleontologist, Florentino Ameghino, 
dated 1916. The volume consists of papers, chiefly 
on fossil mammals, published between November 1884 
and May 1889, but unfortunately the original place 
of publication is usually omitted. A general account 
of the mammal-bearing deposita of Monte Hermoso 
is rgprinted from the Buenos Aires newspaper, La 
Naasón, and there is an interestmmg addreas on the 
“Phylogenetic Evolution of Mammals,” which 
was given in 1889 to the eee Geographical 
Instatute. 


At the first meeting of the eightieth academic yeer 
of the Pontifical Academy of the Nuovi Lincei, held in 
the premises of the Academy in the grounds of the 
Vatiean and attended by his Holiness the Pope, 
Cardinals Merry del Val, Maff, Vannutelli, and Khrle, 
the two secretaries of the Academy, Profs. De Sanctis 
and Martinelli, and a number of members and 
others, the maugural lecture by the president, Prof. 
Gianfranceschi, was followed by several papers on 
scientific subjecte. At the conclusion of the seasion 
the secretary made preliminary announcements 
concerning the arrangements for the year and for the 
vommemoration this year of the Volta centenary. 


THs sixth annual report of the Industrial Fatigue 
Research Board contains details of the organisation, 
investigations, and researches for the year ending 
December 81, 1925, followed by an analysis of the 
work publisfed by the Board up to date. The 
vagous reports issued during the last six years have 
been analysed and all the evidence relating to a 
particular problem collected into one section. Thé 
first section deals with the scope and methods of 
investigations, the second with hours of labour in 
various industries, the third with atmospheric condi- 
tions and lighting, the fourth with methods of work, 
and the fifth with miscellaneous points such as 
individual differences, learning and practice, human 
and mechanical factors in production. It is a very 
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to present-day research in industrial problema. 


Tan trans-Atlantic telephone service to towns out- 
side London and to several of the American States was 
Inaugurated on Saturday, Jan. 22, by the exchange of 
messages between the vice-chancellor of the University 
of Cambridge and the president of Harvard University, 
Cambridge, -Mass. Mr. A. L. Lowell, of Harvard, 
spoke first ;- the Rev. G. A. Weekes, who replied from 
the Master’s Lodge in Sidney Sussex College, recalled 
the fact that Harvard received its name from John 
Harvard, a student of Emmanuel College, Cambridge, 
nearly three hundred years ago. Sir Ernest Ruther- 
ford, and Dr. Peter Giles, Master of Emmanuel, also 
spoke to Mr. Lowell, while Mr. Moran, president of 
the Southern Atlantic Telephone Company, spoke from ` 
New Haven, Connecticut. The extended service now 
includes most towns within about 110 miles of London, 
and on the other side of the Atlantic the States of 
Mame, New Hampshire, Massachusetts, Vermont and 
Rhode Island, and Connecticut. 


Toa January issue of the Marines Observer, the 
monthly review of the Marine Divisian of the Meteoro- 
logical Office, contains the first of a useful series of 
articles dealing with radio telegraphy and weather 
forecasting. The series previously appeared in the 
first. volume of the Marine Observer, when articles on 
weather forecasting that had formerly appeared on 
the monthly weather charts were replaced and ex- 
tended. The first chapters deal with observation, 
scales, and the drafting of reports. The practical 
information it supplies shouldbe of use to many 
besides sailors. There is now a total of 500 ships 
regularly contributing observations to the Meteoro- 
logical Office. Many of these make daily reporta to 
‘all ships,’ and the others are invited to do so with 
the view of each ship-master being in a position to 
make his own weather chart and forecast. 


THe scientific staff of the Madras Government 
Museum “has had,” says the Report for 1925-26, 
“to devote almost thè whole of its time to investi- 
gationg.”’ Coins and bronzes have been catalogued, 
a guide to the flowering planta of Madras City and ita 
immediate neighbourhood has been pushed forward, 
the littoral fauna of Krusadai Island has been sur- 
veyed, and the life-histories of local insects have been 
studied. This work has enriched the collections 
but has delayed the improvement of the exhibited 
series. : 

We have received-the new edition of Messrs. 
CO. Baker’s (244 High Holborn, W.0.1) catalogue of 
microscopes and accessory apparatus. The B.L.M. 
series of microscope stands has been extended and 
includes mineralogical models, and the prices have 
been drastically reduced. A new țin. ol immersion 
lens, N.A. 0-95, has been added to the series of 
objectives, which may replace the medium - power 
dry lens when oil -immersion high - power lenses are 
also being used, and is serviceable for dark ground 
illumination. A new series of eye-pieces has been 
computed by Lieut.-Col. Gifford, “ Gifford ortho- 
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chromatic,” which are claimed to be an improvement 


both in field and in definition, the field being half 
as large again as with the ordinary Huyghenian type. 

ANOTHER volume of “ Alumni Cantabrigienses,’’ 
compiled by the late J. Venn and J. A. Venn, is 
announced by the Cambridge University Press. It 
will complete the first half of the work and bring 
the biographical record of all known Cambridge men 
down to the year 1751. 

Mreses. Longmans and Co., Ltd., announce for 
early publication ‘ Flame and Combustion in Gases,” 
by Prof. W. A. Bone and Dr. D. T. A. Townend. The 
book will review the results of modern research and 
the present state of science regarding gaseous com- 
bustion and explosions. It will consist of five sections, 
dealing respectively with the principal discoveries 
from the time of Boyle to the end of the Bunsen era 
(1660-1880); ignition phenomena, flame propaga- 
tion through explosive mixtures, detonation flame 
structure and temperatures; preasure development 
during gaseous explosions in closed vessels; the 
mechanism of combustion; and catalytic or surface 
combustion. | : 

Nomas is given that applications for the Govern- 
ment grant for scientific investigations for the present 
year must be received by, at latest, March 31, at 
the offices of the Royal Society, Burlmgton House, 
Piccadilly, W.1. The applications must ‘be upon a 
printed form obtainable from the Clerk to the Govern- 
ment Grant Committee, c/o the Royal Society. 

APPLICATIONS are Invited for the folowmg appomt- 
ments, on or before the dates mentioned :—A de- 


_W.C.2 (Feb. 28). 


monstrator in bacteriology at University College 
Hospital Medical School—Prof. A. E. Boycott, Uni- 
versity College Hospital Medical School, University 
Street, W.C.1 (Feb. 7). An assistant chemist under 
the Northern Coke Research Committee — Prof. 
Briscoe, Armstrong College, Newcastle - upon - Tyne 
(Feb. 7). A male medical inspector of factories— 
The Industrial Division, Home Office, Whitehall, 
-S.W.1 (Feb. 21). A senior lecturer in anatomy in 
the University of the Witwatersrand, Johannesburg 
—The Secretary, Office of the High Commissioner 
for the Union of South Africa, Trafalgar Square, 
The Stevenson lectureship in 
citizenship in the University of Glasgow — The 
Secretary, University Court, The University, Glasgow 
(Feb. 28). A lecturer and demonstrator in organic 
chemistry in the University of Sydney—fhe Agent- 
General for New South Wales, Australia House, 
Strand, W.0.2 (Feb. 28). 
ment analyst in Nigeria— The Private Secretary 
(Appointments), Colonial Office, 38 Old Queen Street, 
8.W.1 (Feb. 28). A Director of Antiquities in 
Palætine — The Under-Secretary of State for the 
Colonies, Colonial Office, Downing Street, 8.W.1 
(March 14). A helminthologist at the Imperial 
Institute of Veterinary Research, Muktesar, P.O. 
Ritani, U.P., India—The Director, Imperial Insti- 
tute of Veterinary Research, Muktesar, P.O. Ritani, 
U.P., India (March 15). j 


ERRATUM. —IIn NATUERE of Jan. 22, p. 114, coL 2, 
lne 20 (“ The Life of a Nilotio Tnbe"’), for “‘ effect ” 





Our Astronomical Column. | . 


Comers.—Mr. H. E. Wood, of Johannesburg, has 
telegraphed the fo AN tig orbit of the new 
reared by 


comet 1927 a disco Mr. T. B. Blathwayt. 
T= 1927 Feb. 12-720 U.T. 
w = 228° 52’ ° . 
N= 18 40 1927-0 @ 
+= 90 31 i 
log q= 002522 
An ephemeris deduced from these elements shows 


that the comet is unlikely to bè seen in Great Britain, 
for it will remain below the horizon until April, and 
after that will only be above it in a bright Its 
track lies through Scorpio, Are, Telescopium,- Pavo, 
Indus, Toucan, Phanix, Fornax, Eridanus. It is 
nearest to the earth, 106 milion miles, in mid- 


February. It should then be a conspicuous telescopic’ 


a for southern observers. ‘ 
Comas Sola object of Jan. 10 is probably a 
minor planet. Its approximate ition on Jan, 29 


will be R.A. 72 51™, 8. Decl. 8° 14’. There 1s not 
yet sufficient material to hand to deduce the orbit. 


A New Rerurormv TALESOOPH FOR EDINBUEGH. 
— An article in the Scotsman of Jan. 11 contains the 
weloome announcement that the Observatory at 


a 
stated, but as it will be “at least as great as any 
other in this country,” its minimum aperture may be 
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presumed to be 80 inches. The proposed field of 
work is stellar photometry and spectroscopy. The 
useful work that has bean accomplished in- these 
flelds in recent years at Edinburgh gives rise to the 
hope of very important results obtained when 
the new instrument is in working order. The article 
algo gives an Interesting sketch of the history of the 
Observatory, which started on Calton Hill about 1818, 
and was moved to ita present site in 1889 as a result 
of the benevolence of the late Lord Crawford, who 
offered his valuable collection of instruments and 
books on condition that the State provided proper 
deanery and maintenance for them. The offer was 
&OOEP and the new department placed under the 

Scottish. Office. : 


A LARGE Sunspot.—aA large single sunspot which 
was sean with the naked eye was on the fan's central 
meridian on Jan. 19 and continued on the diso 
Jan. 25. This is the third spôt or up of spo 
large enough to be seen this year without telescopic 
aid. Other particulars are as follows : ' 


Ro. Date on Diso. Central Meridan Latitade. ` Aree. 
3 Jan. 13-25 Jan. 19:3 25° N. 1/1100 of sun’s 
hemisphere. 


A number of other spota across the sun’s diso and 


of bright facule at the east and west limbe 


ve been located with ease in small refracting 
telescopes 2 m. or $ in. m aperture. 


An assistant Govern- . 
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: Research Items. 


eh MarrnrmGce Costoms IN EASTERN RUMELIA. 
— ə course of a correspondence on the language 
and conditions of the ies Of Eastern Rumelia 
which passed between Dr. A. G. Paspati and Smart 
and Crofton in 1879, when the first named was in 
Constantinople, some interesting details were given 
of betrothal and j customs. In one 
letter of the series, which 18 published in Part 8, vol. 
5 of the Journal of the Gypsy Lore Sooisty, it is stated 
that the friends, male and female, of the bridegroom 
go to his intended bride’s residence and demand her 
of her.father. If he consents, the bridegrgom and 
his friends go again to the father’s house the next 
day and each receives a present, generally a hand- 
kerchief. The bride and bridegroam are then left 
alone while the party adjourns to an adjacent wine- 
shop, where they remain until evening. The bride 
and brid dine together, drmking out of the 
same wooden bottle as a sign of love. After dinner 
the brid m leaves and the betrothal is oon- 
' sidered. id. On the Friday before the wedding, a 
friend of the brid m goes with a wooden bottle 
to the bride, offermg the groom’s vo tions, 
and then with a donkey 
for the ceremdny. In the evening of the same day 
paste is kneaded for a cake to be baked and eaten 
on the wedding day. On the following day relatives 
of the groom carry the do to the bride. On the 
- Bunday after the wedding transparent red veil 
- worn by the bride is taken off her face by the bride- 

means of two slender vine sticks and 


ee 
id on @ rose-bush. He then carries two bucketa of ° 


water on his shoulders taken from any fountain, and 
these the bride oversets thrice. The time she 
follows him to the house of the bridegroom, kissing 
the hands of all passers-by. ; 


A OBYSTAL Mask From Trsar.—Mr: H. C, Beasley 
has published in Man for Jan an illustration of a 
remarkable crystal mask from Tibet. The’ mask is 
that of the goddeæ Palden Lhamo, one of the Eight 
Terribles, as is shown by a third eye in the middle of 
the forehead, The y of her face is worked 
from a lump of rock crystal, the features are amples 
in gilt bronze, and the teeth are probably human, 
Ww padi bach pea It is said that the mask 
was used to attract evil daemons, who were then dealt 
with by the gern Mangia Palden Lhamo oorre- 
sponds to Kali of Indi TO ORY gee eee 

pears 98 & goblin under the name Mitsume. © 

pal oa disease Yti-ylien, igable by his 
long teeth, also has a third , and 18 probably de- 
rived from Palden Lhamo. was also believed by 
the Tibetans to have been reincarnated in Queen 
Victoria. As one of the Eight Terribles, Palden 
Lhamo rides a chestnut mule, the epee of a 
winged mare, and the gift of the eas of the sea. 
She carries @ string of , and 


feeds on 
iven her by the goblins who haunt grave ehia 


@ scanty garment is a girdle made of the skin of a 
recently flayed man. She is often shown drinking 
blood from a cup formed of a human skull. 


Coaamnm.— Prof. E. Poulsson contributes an article 
to the World's Health for December last (which appears 
In & new and more attractive cover formerly) 
on the properties, use, and abuse of cocaine. e 
coca plant, coca chewing, and the er of cocaine 
as an angsthetic are described. e effects of cocaine 
upon the drug addicted are then summarised. These 
consist of a first of well-being or happiness, 
followed by a condition of restlessness and anxiety 


m which self-control may be lost. Contmual sanuffing 


No. 2987, VoL. 119] 


to the forest to cut wood . 


of the drug causes nasal catarrh and ulceration of the 


nasal septum. An extremely istac effect is 
an intense pricking and sensation in the 
akin, so that the babitué has the impreamon that it 
harbours worms or lice, and seeks to rid of these 
by pean wi ing nails or the point of an instrument, 
Bso that the body may become covered with sores 
and ulcers. This form of drug abuse is very wide- 
spread, but the author considers that it will be more 
easy to combat than the use of opium and its producte. 
Ooca plantations are of com tively recent origin 
and are far from i n OL A Importance 
of opi lantations. It is possible also to prepare 
syntheta drugs which posseas the I 
of cocaine on the sensory nerves but have 
le or no effect on the brain. e more these are 
used, the leas will become the medical need for cocame 


PROTECTION OF THE Gamat SkUA.—Few birds have 
so restricted a range as the great skuas, which im 
Britam formerly nested only in the Shetland Isles. 
Ite present position is di in the Sootirsh 
Naturalist (1926, p. 169). It is shown that as o 
result of protection, first because it kept away the 
pea-cagle, and more recently under the Wild Birds 
Protection Acts, the great skua has extended its 
breeding range to several new areas. It is 
that protection has now gone far enough, and that 
some restraint might be placed on the further 
multiplication in oertain areas of this robber and 

irate. Its In ane locality is shown to have 
ban responsible fs the complete disap there 
of black- ed gulls, arctic terns, red- ted diver, 
kittrwakes, and whimbrel, and even the strong herri 
gulls and lesser black-backed gulls have been red 
to a few pairs on a E a i eens Oey 
dommated. Strange to say, the only bird whi 
seems to hold its own in face of the aggression of 
these great skuas is the common snipe. 


Toe WaRBLE-FLY IN DANMARK.—Denmark 1s pre- 
eminently a cattle country, and on this account the 
damage done by the warble-fly had m 1903 reached 
the immense sum of £275, The matter had 
become so serious that the ere ey toe E the 
question, and in Mareh 1923 & wW com- 
pelling stock-holders to rid their cattle of warble 
Toaggots, or failing such action to submit to the 
destruction of the pests by representatives of the 
parish councils at the owners’ expense. An account 
of the legislation and its effecte, by Harald Faber, 
Agricultural Commissioner to the Danish QGovern- 
ment, @ in the Journal T Diiin of 
Agriculture (Jan. 1927, p. 905). e resulta are 

ing.” Of the 798,250 cattle herds in Denmark, 
124,893 were freed from ots in 1923; in 10924 
178,044 herds were examined al authorised inspectors, 
and in 29-6 per cent. of these Fa a rae 
i icy of the Government has 

been very satiafactonly reflected in the condition of 
Denish hi Before the first law was passed in 
1928 (it has been continued by subsequent enact- 


ments) the ratio ee maggots in 
Nie ne in 1988, alter a partial 
application of the law, damaged hides resented. 
16 Gar coal., in 1924, with the law im full force, the 
number had fallen to 4-5 per cant., and in 1925 it was 
4 per cent. The monetary saving has naturally been 
very considerable. 

SKALL HOLDINGS AND Formerry.—Several of the 


pers read before the subsection of Fo at the 
Oxford meeting of the Britiah Association year 
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are reprinted in the half-yearly issue ee of the 
Transactions of the Royal Scottish Arbortouliural 
Society. Perhaps the most -important of these is 
the presidential address by Lord Clinton; entitled 
“ Small Holdings in Relation to State Forest Policy.” 
Much of the ground covered is well known to the 
scientifico forester, I on the Oontinent of 
Europe. It is satisfactory to British foresters to 
recognise that this aspect of a forest policy is now 

ing to become appreciated in Great Britain. 
It 18, in fact, the ition of the absolute dependence 
of the forest for the Palle of ita labour on some system 
of small icultural holdings which afford a certain 
amount of occupation to the agricultunst at certain 
seasons of the year, full-trme employment being 
obtainable at other seasons in the forest. Under the 
scheme adopted by the Forestry Commission, hold- 
ings are limited to 10 acres, and 150 days’ work in the 
forest is guaranteed, but more may be granted. The 
advantages on both sides are obvious. The small- 
holder, cultivating a small area of land and with a 
small herd of stock for which grazing st tiled 
times may be available, finds his main occupation in 
the forest. The State, outaide the iis eo tan 
small full-time staff it is possible to employ in the 
management of forest areas, has at hand a labour 
supply which becomes increasingly skilled m forest 
work. Finally, the country ires a settled, con- 
tented, and hardy community settled on the land. 
Small holdings, from the purely agricultural develop- 
ment point of view, are still a doubtful policy to 
follow. From tbe forestry viewpoint their successful 
inauguration in Britain is easential to the future 
progrees of the afforestation work. 


Russran Worx on Miarosiotocgy.—The Bureau 
of Agricultural Microbiology .of the State Institute 
of Experimental Agronomy at I which 18 
under the directorship of Prof, S. P. Kostychev, has 
commenced the publication of a Bullstin. The first 
volume has recently a and it contams an 
interesting series of on biodynamics of soils, 
comprising resulta of extensive studies of the bacterial 

tion of various soils and ita chemical activities. 

er pe include a study of the chemical condi- 
tions o tion of atmospheric oxygen by Asotobaoter 
agil (Kostychev a.o.); resulta of a d ed research 
in the symbiosis of various i of milk (Ulrich), 
and two on the bacteriological method of 
control of rodenta. Unfortunately, none of the papers 
is provided with a im a European 

, and this will restrict their usefulness to 
ifio workers of other countries. 


Looat Coast SusmeRGuNos.—An example of local 
and relatively rapid ‘submergence of the coast of 
Galveston Bay is described by Prof. D. W. Johnson 
and Mr. W. | Pratt in the Geographical Journal for 
January. In 1917 an oil-field was started near the 
mouth of Googe Creek, not far from Houston, Texas. 
Since then, several million barrels of oil have been 
taken from the field with the result that the Gaillard 
peninsula, near the centre, and adjacent low coastal 
areas, have become submerged. In an area two 
miles and a half long by one mile and a half wide 
the maximum subsidence is now more than three feet. 
The ground involved consista of recent sands and 
clays only shghtly more compacted than sea-bottam 
muds, and the oll is extracted i from depths 
between 1000 ft. and 4000 ft. Prof. Johnson is 
convinced that the subsidence is purely local and 
has nothing to do with any general sinking of the 

coasts. Moreover, its area corresponds with 

e area of extraction, it is bordered by earth fractures, 
and it ginks steadily as extraction continues. Prof. 
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Johnson cites this case as a rare, if not unique, 
example of subsidence of the earth's coast following 
the exploitation of an dil-fleld. | 


TEAXPLORATION oF THE Russian Norra.—The In- 
statute for the Scientific Exploration of the North at 
Leningrad (Sjeedowekaja ul., No. 1-8) is publishing & 
series of ita transactions in parte, each part 
containing either one complete paper, or several 
papers dealmg with the same subject. So far, in the 
interval 1920-1927, thirty-four parta have ap 
dealing ‘with widely varying aspects of the country 
under exploration. More numerous than any others 
are the reportes on phy,- geology, and mineral 
resources, which include accounts by A. E. Fersman 
on the tundras of Kola Island (Patt 29), and on the 
Chibina Range of the same island (Part 16); by 
A. A. Grigoriev on the geology and geological history 
of the Bolshezemelak tundra (Part 22); by A. A. 
Tohernoff, D. I. Stcherbanoff, D. Beliankin, others, 
on the.mineral deposits of various regions 6f, northern 
Russia (Parts 10, 18, 20, 24, 35); by V. A. Lind- 
holm on the post-PHocene mollusca from Murman 
(Part 12), eto. Another valuable set of papers deals 
with fish and fisheries of north Russian seas as well 
as of the'Petchora River. These papers inelude ae 
to the sea-fishes by Prof. N. M. j ) (Parts 
and 81); an alau study of the White Sea 
herring by A. J. Rabinerson art 25); a description 
of fishes and fisheries of the Petchora River by Prof. 
W. K. Soldatoff (Part 17), etc. Part 19 contains 
studies of Pya SA currente, and fauna of the 
Barents Sea by f K. M. Derjugin (includmg 

iptions of same new species from various orders). 
Ornithologists will find an ee account on the 
nesting colonies (‘‘loomeries”’) of Una troille L. in 
Novaya Zemlya, in Part 26, by G. P. Gorbunoff. 
Several pa deal with the economic aspects of the 
country, tes comprising papers by N. Volens on 
the i ies, and the agriculture, of the 
Petchora region (Part 21) and of the Murman coast 
(Part 28), while S. V. Kerxelli deals specially with 
reindeer breeding (Part 18). One paper, by yY. Q. 
Bogoraz, is devoted to the problems of ethnogréphy 
in northern Russia. 

TAR-DISTILLATH SpRays.—The of Agri- 
culture and Fisheries-has issued (Dec. 1926) informa- 
‘tion based on imental evidence as to the best 
use of tar-distillate sprays fot fruit trees. These new 
od sine washes, which are idly 

caustic sprays, are made by emulsifying & 
of the tar te. Carboknmp, ers’ No. 1 
inter Wash, Ialme Tar Oil Winter Wash, and 
Mo applied in January at 74-10 per cent. con- 
centration, were found successful m controlling Rosy 
Apple aphis and Apple Sucker, , while 6 per cent. 
E satisfactorily reduced both aphis and * brown 
rot’ So are Toa rome eT EN also be 
consid ly freed. o winter 


carry out the operation. 
with gaf when the buds are dormant, e.g. to 
the end of January for 
for apples. Further, the washes should not.be applied 
before December, in order to ensure that the various 

have laid therr eggs. Fine, but not frosty, weather 
ia the most suitable. If the water of the district 18 
very hard, an additaon of 1 1b.-2 Ib. powdered size or 
glue per 40 gallons is advised. An annual treatment 
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18 recommended, as the effect may be more marked 
In the year following the season of application. 
Besides the destruction of insect ea luxuriance 
of foli produced im the Peace Sepia is notice- 
able, although any green leaves in actual contact 
with the spray will be liable to scorch. 


Tae Meseoury-Azo Power Reormis.—Great 
progress has been made recently in improving the 
mercury-are power rectifier for converting alternating 
current mto direct current. It is now very widely 
used. In the December issne of the Review published 
by the Brown Boveri Co. of Baden, in Switzerland, we 
learn that one of their rectifiers was tested at a direct 
current presure of 8000 volta. It produced a4 
Pe of 12,000 volta between the anodes of the 

6vice when the transformer was connected for three- 
phase working. No disturbance oocurred when the 
rectifier was in 


watte. This shows that the voltage limit has not 
ee The maim difficulty that has to 


piece of Iane: 
writes & valuable paper on the methods employed for 
0600 xeptifier seta. The methods gen y m- 
lo are direct cooling by water, indirect cooling 
A eal and cooling by natural or forced draught. 
en & continuous water ly cannot be teed, 
a water flow ‘alarm is supplied so that serious trouble 
can be avoided. When the water is very hard or 
when it is impure, indirect water cooling is employed, 
Re oe te Ep e circulation. 
Natural ught is only used when the load is very 
amall or mtermittent and when the room temperaturé 
does not exceed 15° C., thus permitting a tamperature 
rise of about 85° O. for the rectiflere For medium 
and oe rectifiers, forced bt is used, 
centrifugal bemg emplo to cool pipes oon- 
taming circulating water. For a direct ourrent of 
1000 amperes and a mean temperature rise of 25° C., 
the power expended in the fan and circulating pump 
does not exceed one horsé-power. 

ESTIMATION oF PHOSPHATES IN CALCAREOUS SILOS. 
—In the Chemical Series of the Memoirs of- the 
Department of Agriculiure, India, 8, No. 6, 8. Das 
shows that in the case of highly calcareous soils, Dyer's 
citric acid method for the estimation of available phos- 
phoric acid is unsuitable, and if the calaium carbonate 
content of the soil ranges from 1 to 7 per cent., is equally 
unsatisfactory for potash determinations. After ex- 
perimenting with various salt solutions, a new and 
trustworthy method for use with such soils is described. 
Al 7 cent. potasium carbonate solution is employed 
for the soil extraction, the proportion of soil to solvent 
bemg as 1:10, and after shaking for 24 hours at 
laboratory temperature, the dissolved P,O, m the 
extract is estimated by the ammonium molybdate 
method. The underlying principle of the action of 
1 per cent. petassinum carbonate solution on calcareous 
soils is twofold; a reaction takes place with 
ay dicalcic or such ether phosphates t, with 
the production of insoluble tricalcium or other phos- 

hates and of soluble potassrum phosphate; and, 
faber, any Paoa anaras in organic combination in 
humus is also dissolved. f 

MARINE ream Torse Procress. — Marine 
re E practice sometimes leads, sometimes 
follows, land practice. In power stations ashore, 
advances ‘have been made in the matter of higher 
steam pressures, the highest on record bemg 1 Tb. 
per ® inch. The use of -steam at 300 Ib. to 
400 lb. per square inch æ fairly common, and con- 
‘siderable economy has been obtained by the utilisa- 
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under & load of 900 kio- 


tion of such pressures. Attempts are now being 
made to adopt higher preasures in ahi and an 
account of the latest advance is contained In @ paper 
on “‘ Pro in Economy of Turbine Machin on 
Land ad 8e8,” by Sir les Parsons, Mr. R. J. 
Walker, and Mr. Stanley Cook, recently read to the 
North-East Coast Institution of Engineers and Ship- 
buildéra. Accompanying the discussion of the value 
of higher preesures, superheating, and other features 
of modern practice, are some historical notes and 
tables giving important details of the various turbine 
installations, both ashore and. afloat, which have in 
turn created records, and at the end of the paper 
there is an account of the notable veasel, King 

V., launched on the Clyde last summer. Lin 
Loftus Perkins more than forty years ago croased the 
Atlantic in the Anthracite, uamg steam at 850 Ib. per 
square inch pressure, general marine practice hitherto 
has demanded no more than 200 Ib. to 250 lb. 
square inch preasure in the boilers. In the King 
George V., however, a vessel of 3500 horse-power, the 
Parsohs-geared turbines are supplied with steam at 
550 Ib. per square inah heated to 750° F., the 
steam bel in Yarrow boilers. After the 
‘builder's trials the King F. was placed on Bervice 
on the Clyde and ran for t weeks to the end of 
the season. Consumption trials were then carried 
out, when with coal having a gross calorific value of 
18,880 B.T.U., the fuel consumed worked out at 
1-1 Ib. per shaft horse-power per hour, thus easily 
beating all previous records hitherto obtamed at sea. 


Enucrero Taaorion.—In the Journal of the In- 
stitadion of Electrical Engineers for January, F. Lydall 
gives & review of the progress of electric traction 
throughout the world which puts the progreas made 
in Great Britain in a much more favourable light 
than has been generally accepted. Broadly speaking, 
we can divide railway electrification emes into 
suburban and main line schemes. In Great Britain 
electrification is almost wholly confined to suburban 
schemes. The Southern Railwe utilises it largely. 
It recently extended the sinsbefioation of the poh 
western section by the addition of about 70 miles 
to the 1 of track I and the conversion 
of a fo miles of Nae d lmes on the south- 
eastern section. The 127 miles of track on the 
Brighton section already I with overhead 
wires are being gradually conv to the third rai 
syster. Considerable additions are also bemg made 
to the electrified portion of the line. The Southern 
Railway will soon have 854 miles of track electrified 
speed erea bt a alga In .France suburban 
electrification is much prominent, the principal 
schemes being the main line electrifications on the 
Paris-Orléans and the Midi railways. In Switzerland 
electrification of the main lines has been carried out 
alee lb opee “In Italy electrification has been in 
progress for the past twenty-five years, and the mileage 
of track equip exceeds 600. In Germany the 
rads eae ae railways, jaca = 

varia, is proceeding very rapi By the en 
of the ear ihe. clestntind Gack wil he aboat 700 
miles. Austria the progreses has not been so rapid, 
a ty financial stringency. It is, however, in 
the United States that much the greatest progeas 
has been made. As electric operation can provide 
facilities ‘greatly superior to those obtamable from 
steam operation in respect of schedule speed, and 
volume of traffic, it is natural that all the great cities 
in the eastern states have extensive urban and 
suburban services. In no lees than fifteen cities of 
the United States steps have been taken towards the 
elimination of amoke from locomotives by electrifica- 
tion or other means. 


in Silesia and 
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Researches on Sex-Change in the European Oyster. 


HE fundamental fact about the breeding of the 
edible oyster is that the manifestations of this 
unction may vary individually and in from 
jason to season in & e locality, and, m general, 
hffer also in different localities roughly according to 
she degree of warmth of their environment. 

A modern research on the breeding of this mollusc 
thould therefore include (a) ad records of the 
mvironmental conditions, of which—if the animals 
we living under health ee 
variation may be ted as one of the moet 
mportant; (b) a ificant amount of healthy 
naterial the age of which has been unimpeachably 
letermined by experimental methods; and (0) 

imental observations on the successive sex- 
xonditions during one or more years of ae significant 
umber of individuals which are living under oondi- 
sions as nearly natural as it is possible to attain. 
The modern standard of research 18 very hi and it 
s impossible for any one worker to attain it on this 
oroblem without lengthy and large-scale operations. 

During late years considerable attention has been 
again given by workers in various parts of Europe to 
an inquiry on the sex-conditions and sex- 
x9§ the European oyster (O. edulis). In 1925, R. 
es a young Danish biologist, published a valu- 

le paper} on tho subject, giving the results of 
‘overal years’ work (1919 to 1923) on oysters obtained 
‘rom the Limfjord. Ina useful review of the literature 
n. this subject, Sparck clearly shows the confusion 
which existed even down to recent years with regard 
to our ideas of sax-phenomena ın one of the commonest 
xconomic molluscs. The differance in opinion which 
existed amongst well-accredited workers in the 
nineteenth ĉen is well brought out by Sparck, 
who finds in the literature that o ra are described 
variously as comprising hermap ite, male, and 
Female individuals (Davaine), all potentially her- 
maphrodite (Lacaze-Duthiers), all mainly male or 
‘emale (Mobius and Hoek), that oysters are simply 
protandric hermaphrodites (@ popular conception 
sven in recent years); that they do not spawn 
antil three to four years of age; that they do spawn 
at one year; that sex does ocour (Davame) 
or does not (Lacaze-Duthiers); that there are always 
100 times more males than femgles (Davaine) ; that 
pares Even show, ee ee ee ion. 
ot f es than Davaine states (Mobrus and Hoek). 
From these details there can be no doubt that the 
sarlier workers had found out or surmiged most of 
the facts, but the difficulty at the present time is to 
sort them out and place them in their true order ; 
hence the need for modern critacal research. 

The confusion in the past bas been largely due to 
the failure of workers to produce l tal facta, 
and also to the failure to differentiate faot from 
opinion; and indeed, until more biological work is 
stated in the order, iment, observations, infer- 
enoe, the cycles of aed used ın the oyster literature 
of the nineteenth century are likely to be repeated in 
the twentieth. 

In Sp&rck’s work the difficult subject of inshore 
temperature variation is accounted for with a dail 
ecord at 8 ax. of the water at Oddesund, at œ posl- 
tion not precisely stated and the daily temperature- 
variation of which is not given, nor its relations to 
the variation onthe beds whence o were taken. 
Kor examination. Charta of the Limfjord show the 


1 “ Btudes on the Biology of the (Ostres edulis) tn the 


«Limfjord, with Spectal Reference to the ueno of on 
Sex-Chates.” Report of tho Danish Biological Station, 30, 1924 (1925). 
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8-fathom line to lie close to the shore at Oddesund 
itaelf, but about half a mile to a mile off shore in 
papain leas It is well known that the te ture 
of ow water on such an extensive f ore will 
follow that of the air closely, and in summer the 
mean temperature will rise to & varying degree above 
the mean temperature of the air (compare when 
plotted together, the author’s Fig. 15, which 1 
apparently mean air, and Fig . 11), unless replaced 
by tidal water sweeping in di y from the open 
sea. It might easily happen, therefore, that while 
the temperature at 8 a.m. at Oddesund on & given 
day were 14° C., at another position a mile away 
and half a mile from the shore the temperature might 
easily at some period of the day be 16° O. or more 

the author’s statements on pp. 41 and 21). 
t is not sufficient to assume that the surface readings 
at Oddesund ai 8 a.m. in tho morning will give a 
correct picture of the variation in temperature over 
the oyster beds; the assumption is unjustifiable, but 
if it were justifled the proof should be given. The 
authors treatment of temperature records from 
other regions is mostly unoonvincing in a similar 
manner. The oyster biologist should indeed com- 
mand & general'and practical knowledge of hydro- 
graphy, and ought to make constant use of thermo- 
metric instruments on the beds, or at least to have 
one up his sleeve. 

Those oonclusions which Sp&rok bases on the 
Oddesund temperature records—for example, that 
there is no fixed tem limit below which 
oysters will not spawn—cannot, therefore, be 
as Saa by adequate observational data. 
His definition of the oyster as a io alternating 
hermaphrodite ie, however, supported by an increasing 
body of evidence, and may stand the test of time. 
His observations on seasonal sex-condition lead him 
to @ conclusion similar to that formerly propounded 
—apparently unknown tọ the author by B. Helland 
Hansen, namely, that complete egg-development is a 
product of time and temperature (calories). There 
will no doubt be sufficient data accumulated in the 
near future to settle this ee problem. 

Tt is also stated that egg-development ceases at 
10° to 12° C.; that at (sustained summer periods of) 
temperature of 20° to 22° C. each individual may 
become female once a year; or only every three or 
four years (at sustamed summer periods) at 14° to 
16° C. ; but the two latter at leabt of these statements 
are debatably inferential and not founded on experi- 
mental or demonstrated data. 

Three valuable cases of sex-obange from male to 
female were obeerved experimentally, but the number 
of failures to observe is not noted, nor are 
the sex-changes themselves critically discussed. An 
observation. 18 made by Sp&rck, that in regions of 
low salinity (and relatavely high temperature) in the 
Limfjord, oysters appear to grow much more slowly 
than in regions of high salinity and relatively low 
temperature (p. 21); one suspeats that the author $ 
arguing in a circle from size at b ing to age and 
age to size, but if experimental data could be obtained 
to verify these statements, an important addition 
would be made to our knowledge on shell wth. 
Besides in ing remarks on seasonal feeding, on 
oe on enemies, and on the fluctuations in the 

stock of oysters, 8 discusses the general 

effect of external conditions on sex, and arrives at 
the conclusion that ‘‘ an alteration in the surroundi 
conditions resulta in an alteration in the kind of sex. 
J. H. Onton, 
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The Third Pan-Pacific Science Congress. 


third Pan-Pasific Science Co was held 
at Tokyo on Oct. 80—-Nov. 11, 1926, under the 
EI E of the National Research Council of J apan 
through the generosity of the Imperial Japanese 
Government. It must well have been one of the 
most remarkable scientific meetings ever held. The 
main objects of the re tae like those of the first 
beld in Honoluln i in 1920, and of the second held 
in Australia in 1928, were (1) to initiate and promote 
00 tion in the study of acientafic problems relating 
to the Pacific region, more especially those affecting 
the prosperity and well-being of the Pacifi ples ; 
and (2) to promote a feeling of Erctharheed and ts 
hen the bonds of peacé among Paorfio pose 
It was laid down that all Bacher of physical and 
biological science formed proper subjects for discus- 
sion, provided that they bore upon some Pacific 


problem. * 
was attended by 150 delegates from 


The Congress 
countries outaide Japan, and by 400 Japanese members. 


At the o ples a hes of weloome were 
made be ihe Pane o Kanin and by the Prime 
o In addition to the general 
opening and meetings, two joint meetangs of all 
members of the Congreas were held. At the frst of 
these such were read as constituted a review 
of the state of knowl of the physical 
and biological oceanography of Pacfic, and at 
the second such pepers as dealt with ial plans 
for international 00-0 tion. At five o seegi ons 
the different bran of science were grouped 
together so as to (oan two broad divisions, namely, 
the physical and the biological. At the 
seasions simultaneous sectional meetings were hale 
there being sections for astronomy, a and 


terrestrial magnetism, radio waves, geol Bels- 
mology, architecture, botany, zoology and er1e8, 

TI ture, geography, hygiene and medicine. 
The object of the Bros: ivisional mee was an 
action, 


~ 


aod thi attempt was eminently soc 
fis attempt was eminently successful. At the 


of the physical division the papers were 

on under the fo phir: reese oe Meteorological 
and time-service by radio transmission and causes 
which give rise to ita disturbance ; form of the geoid 
as deduced from etic observations, measurements 
of gravity and plumb-line deviations ; suitable pro- 
jections for mape on different scales; crustal move- 
ments and tectonics, earth ‘crust- tides, and 
variation of mean sea-level; study of volcanoes in 
their various aspects ; thermal ; metallo- 
genetic epochs and their bearing upon structural 
unity ; distribution of rare elementa. 

At the meetings of the biological division the 
subjects were grou under the following 
Rational methods for the protection of useful aaa 
animals planta; genetics in relation to the 
improvement of important crops, more particularly 
© e 


Loutreuil Foundation of the 


To Paris Academy of Sciences received A 
three applications for aæistanóe under 
SEA Foundation, and has made the followmg 


(1) Establishments specially named b Bera 

Muséum national d'hıstoire eae 5,000 francs), 
École nationale vétérinaire de Lyon 7900 france), 
École nationale vétérinaire de Toulouse (7000 francs). 
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rice, and of live stock; distribution of bonitos and 
tunnis and their ecological studies ; distribution and 
life-history of freshwater eels ; international oo- 
operation in the investigations of pelagic fish eggs 
and larve; preservation of natural monuments ; 
rational methods of storing cereals; scientific bases 
for plant tine. - 

In all, more than 480 papers were presented and 
briefly described, A lear abstracts being provided in 
advance. The text of the papers, when published, 
will be of enormous value, 

At the final general meeting many resolutions were 
pert on the recommendation of divisions, sections, 

special committees, and, in icular, rules were 
pee m up forthe constitution of a permanent Paciflo 
“Beience tion, the function of which will be to 
o future co An invitation from the 
delegation of the Netherlands East Indies to hold 
ae te oes co in Java in 1929 was accepted. 
after the Congress long excurmons were 
en OON ELE the land from Hokkaido to Kyushu, 
while two days in the middle of the Co were 
devoted. to orter excursions. In all, there were 
about twenty excursions, and practically all oversees 
delegates were shown the beauties wonders of 
Nikko, Hakone, Kyoto, and Nara. 

Throughout ‘the Congreasiteelf and during the 
excursions, all overseas delegates ‘and their families 
were the guests of the Japanese. The extent of -the 
hospitality was only ed by the ect organisa- 
tion, and both were the wonder of visitors. The 
president of the Co was Prof. J. Sakurai, the 
vioe-preaident Prof. ‘A Tanskadate, and the general 
secretaries Profs. N. Yamasaki and K. Matsubara. 
In consideration of the great importance of these 
congresses, from both the national and international 
viewpointa, the Japanese Government, upon the 
recommendation of the National Research Council, 
had made a grant to be used for defraying the 


* Booial functions eo & ta eee .part of the 
whole p garden es were given 
Ly erases of ies ial family, and others by the 

for Foreign and n and Baroness 
Fujita. Dinners were given by the Prime Minister, 
the ident of thé Cee and the Mayors of 
To , Kyoto, and Osaka, while luncheons were given 
by the ’ presidents of the Im Academy and of oe 
Pan-Pacific Association of Japan. Theatrical 
formances of distinctive J ese type were provided 
by Baron and Baroness Mitsu, and by the directors 
the Imperial Theatre, while there were entertain- 
ments at each of the mayoral dinners. In addition 
there was much h sitality and entertainment of 
@ more sectional rivate character. No dele- 
gate from overseas ever forget the cordiality 
of the welcome received from all types of Ja 
citizens. PP. 


Paris Academy of Sciences. 


These three ts are for the same ae 
these establahments to complete the ary of foreign 
periodicals in their libraries which have been inter- 
during and since the War. 
i national agronomigque. 8000 franos to 
Jean Quérillot, for the purchase of apparatus for 
carrying out researches on the action of radio-activity 


t biology. 
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(2) Establishments admitted for a year by the 
president. 
Conservatoire national des arta et métiers. 15,000 
francs to Léon Guillet for the installation of & radio- 
h in the metallurgical laboratory. 2500 
france to io Damour for the purchase of apparatus 
for the glass laboratory. 


(8) Independent a beige 
4000 francs to Charles Alluaud, as a contribution to 


a zoological expedition to Morocco. ~ 

6000 francs to Benjamin Ballsud, for the construc- 
tion and installation, ın the time de ent of 
the Paris Obeervatory, of a pendulum maintained by 


light rays and a photo-electric cell. 

2500 francs to Jules Baillaud for carrymg on ex- 
periments with the view of establishing a primary 
standard of lght. 

8000 francs to Henry Chabaenier, for the purchase of 
apparatus for carrying out researches on nephritis, 
and particularly on the mechanism of oxdema resultmg 
from legions of the paneer hi 

3000 francs to Henri umat for the construction 
of a new wattmeter with an E a awd permitting 
the determination of the e of p of a magnetic 
field. and of the current producing it. 

9000 france to the Comité. 
Géophymque (Section of Atm eric and Telluric 
Electricity) as a contribution to the cost of the sixth 
tele dealing with the new magnetio network of 


e000 france to Hipployte Janvier for hia biological 
studies in the Chilian Ee era 

2000 france to Paul Nottin for the continuation of 
his researches Be UGE e A oF stared 

5000 francs to Jean Mascart for ing the publica- 
tion of documenta concerning the study of the variable 
stars, centralised at the Lyons Observatory. 

2000 france to Paul Pallary for his researches on the 
fauna of Morocco and the extension of the glacial 
régime in the Moyen-Atlas and the upper basin of 
Oumer Rebia. 

10,000 francs to Pierre Teilhard de Chardin as a 
contribution to a new palwontological expedition in 
China. 

9000 francs to Jean Thibaud for extendmg his 
researches on the structure of the atom and the radia- 
tions of radio-active substances 

4000 francs to Henri Dealandres for the publication 
by the Meudon Observatory of*synoptic charta of the 

solar atmosphere antl the details characferistic 
of this layer. 


2000 francs to Joseph Guillaume to assist him to 
continue, in his private observatory, the observations 
which he had pursued for thirty-three years at the 
Lyons vehi 

6000 francs to the Comité de patronage de la faune 
coloniale frangaise, for ing this Important work. 

6000 francs to the Faculté francaise de médecine de 
Beyrouth for contributing to the publication of the 

ore de Syrie.”’ 


de Géodéaie et 


~ 


University and Educational Intelligence. 


BIRMINGHAM. T Fy ect of the Huxley Lecture 
to be delivered b iot Smith on Feb. 1 is 
“Science and a “the realisation of Huxley’s 
ideals. The lecture will be open to all members and 
friends of the university. 


CaMBRIDGE.—Thro 
a sum of £1025 has 
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the Uni 


ity Association, 
bequeath 


by the late 


-of New York has 


Michael Emil Lange, of Christ's College, for the 
further endowment of the University. 


EDINBURGH.—The International Education Board 
given a sum of £74,000 as a con- 
tmbution to the cost of the new a alert of 
Zoology and in recognition of the work of Prof. J. H. 
Ashworth, ' professor of zoology in the University. 
The new t will be at the Kmg’s Buildings, 
West Maihs 


LowDow.—The two following courses of free public 
: “ Re- 

Pipe Parkes (on Feb. 7, 14, 
1, 28, Mar. and Ta oor “The Action of the 
Sense Organs,” by Dr. E. D. Adran (on Feb. 9, 16, 
and 23). The lecturé hour in each case will be 
5 o’ol 


Oxrorp.—Mr. A. G. Tansley, lecturer in botan eon rs 
the University of Camb , has been appoin to 
succeed Sir Frederick Keeble as Sherardian professor 
of botany at Oxford. Mr. Tansley was president of 
Section x (Botany) of the British Association at the 
Liverpool meeting m 1928, and is the author of a 
number of papers and other works on plant ecology. 


Frys fellowships tenable for two years, each of 
the annual vdlue of £200, will be awarded in 1927 
to graduates of the University of Wales. App 2 
aaa or the eee Duat be received 

une l, the gy A , University ogee. 
Cathays P Cardiff, from whom further information 
may be obtained. 


Taa Internesttional Federation of University Women 
held ita fourth conference at Amsterdam on July 28- 


Aug. 2, 1926. oes has published a report (pp. 1786, 
rice ls. 6d. free, obtainable from the Secretary, 
2 Victora Street, London, 8.W.1) containing much 


aeaa: NN penn on the various 
subjects di :_ Internatio fellowships fo» re- 
search and travel, in of secondary school 
teachers, the problem of a language of international 
intercourse, the means of reconciling with a 
professional career, and several others. The accounts 
met Maas ed members of the Dutch 

ederation of the work of university women in 
Holland and its colonies are of outstanding import- 
ance, indicating as they do, with considerable fullness, 
the place of university women m the national economy. 
Prominent aoe the sciences in which women have 
shown ca or advanced work is biology. Of 
245 women in Holland who have completed university 
P agacer laps of science, 45 are married and 

ve no profeamonal occupation, 129 are baer pare 
chiefly in secondary schools, and 41 are scien 
workers in universities, including 21 in agricultural 
stations and 11 in museums, etc. Of 246 who have 
completed a medical course, 183 are practising 
doctors. Nearly half of theme are married (59%to 
medical men) and 56 of these have full-time practices ; 
85 medical practitioners work in the Dutch East 
Indies, 19 holding government appointments. In 
pharmacy, women assistants (1698) largely out- 
number the men (808), although there are only 217 
fully qualified female pharmacists to 643 male. In 
dentistry there are 576 men to 132 tae In the 
Dutch colonies there are women (35), 
dentists (22), chemists (10), Pioleta ( ), dootors-in- 
lw (9), teachers (16), and one theologian. 
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Calendar of Discovery and Invention. 


January 30, 1826.—A great achievement was 
brought to a successful termmation on Jan. 380, 
1826, when Telford’s famous ion bridge over 
the Menai Straits was opened and the London Ser 


coach crossed to Anglesey. Hitherto th ae irra 
the Straits by boat had often bean cult 
of aah 


us. Among the most 

structures, the bridge has a cen span of 579 feet. 
Its main features are the sixteen chains formed of flat 
wrought iron bars 10 ft. long, 34 in. wide, and 1 in. 


thick. 

January 31, 1858.—In ao decade which saw the 
Great Exhibition, the disco of the first coal-tar 
colours, the invention of the Beasemer and 
the laying of the first Atlantio cable, was no 
greater experiment than the building of e steamship 
to run between d and Australia carrying 
sufficient coal for the round trip. -The Great Hastern 
was begun fh 1854 and, after difficulties, 
was launched m the Thames on Jan. 81, 1858. 
Though a commercial failure, she was & splendid 
specimen of naval architecture and a worthy monu- 
ment to her oe Soott Russell and Brunel. 

opal A 1895.—In a letter to Naroa m 
1892, Lord Rayleigh directed attention to 
iat dittcrerics ai tie an aol niogen repared 
froin two erent sources. This letter to the 
collaboration of Lord Rayleigh and Sir William 
Ramsay. In April 1894, Ramsay wrote to his wife, 
“I am at wark on nitrogen but not from the com- 
mercial point of view. . . . Nitrogen of air is heavier 
tham ni from ammonia in the ratio 251 to 250. 
That would correspond with the addition of same light 
gas to the heavy one, or of some heavy gas to the light 
one.” In August 1894 he was able ta say, “I have 
iwolated the gas. Ita density is 19-075.” The new 
gas was named argon, and the full story of its dis- 
covery was told by Dy Rayleigh and Ramsay at a 
meeting of the Royal Society held on Jan. 81, 1895. 

February 2, 1891.—In 1887, Lord Rayleigh re 
out „bow particles of silver might be d 
layers a wave-length of light apark our in 
later, on Feb. 2, 1891, before the Paris Academy of 
Sciences, Gabriel explained the discovery 
of the process of colour photography by mterference. 

February 3, 1851.—The idea of using a eee 
pendulum to demonstrate the rotation of the 
was due to Leon Foucault, who described his i 
ments to the Paris Academy of Sciences on Feb. 8, 
1851. Some of his demonstrations were made in the 
Panthéon, but when, & year or two later, the Panthéon 
again became a church, the pendulum was shown in 
motion at the Champs de Mars. 
181a.—Preserved in the Deuteches 


attention n 
successful uge of the Bee ea during 
Austrian campaign. Commenaing in 18 ae ape 


menicating between pomtsa 38 feet apart, on Feb. 4, 
1812, he was able to send almost $ of a mile. 
February 5, 1870.—At the Academy of Muzic, 


Philadelphia, on Feb. 5, 187 0, before an audience of 


more than 1500 people, Henry Heyl eo exhibited 
on the screen a series of posed pic owing the 
movements of a couple waltzing. The effect was 


obtained by placiog P photographs round. the edge of 
a disoe which en step by step in strict time 
with the music of the orchestra. This was the first 
pe ublic motion picture show, and the Academy has 


popularly called “‘ the birthplace of oe ae 
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Societies and Academies: 


LONDON. 
Royal Society, Jan. 20.—J. Topping and 8. Chapman: 
On the form and energy of me sodium nitrate. 


The total potential energy has bean found for a series 
of configurations of the ions of the crystal, by the 
addition of the potential energy due to the intrinsic 
repulstve forces between the various ions, to the 
electrostétic potential energy, which was calculated in 
& previous paper. The stable configurations of the 


crystal corresponding to a minunum value of this 
energy has been found for various values of the dis- 


tance 6 between the N and O ions of an NO, group. 
The value of b is about 0-96 A.U., which is 
somewhat larger the value of 0-72 A.U. given in. 
the former 
O.N. Hinshelwood : Quasi-unimolecular reactions — 
the decomposition of diethyl ether in the us state. 
The decomposition of gaseous diethyl ether 15 4 
reaction which obeys the unimolecular law at bigh 
poeu, but becomes more nearly bimolecular at 
A sufficient amount of hydro 
completely stope the falling off m the ciginplasalas 
velocity constant at low. preasurea ; helium and nitro- 
gen have little or no influence, while the reaction 
in considerable excess have a alight 
Influence. There are enough collisions to activate the 
molecules if the en of activation is assumed to be 
distributed among ut eight d of freedom. 
These and Mies quasi-unimo ’ reactions are 
most simply explamed on Lindemann’s theory. 
W. G. Burgers: An X-ray investugation of optically 
eee Nag alae of racemic ipang ahlorosulpho- 
an investagation of Ta. BOK of racemic 
CH 


potassium PAETE a -+ "+ 14H1,0 } 


by F. M: Jaeger, ee ai eer 
exhibit "an anomalous optical behaviour, and that 
variations gocur in the angles between same of ther 
faces. In on of the crystals by X-rays shows 
that the ee truly Saucon be and that the 
irregularities of their habit must be caused by a alight 
difference in orientation of successively crystallised 
layers, Tho PE oon may be due to strains 


in the crystals. latioe fy. Tho dimensions of 
Q,*, the Sede ine lattice [,. The dmmensions of 


the cell, which contains aight groups of the 
formula, are a= 8-58 A.U.,b=8-60 A.U., c= 23-76 U. 
J. Topping: On the mutual potential energy of @ 


plane network of doublets. e mutual potential 
energy of a set of coplanar doublets with their axes all 
dicular to the plane has been found at the 
net-pomts of (1) 4 network, and F an equitri- 
angular network. the number of doublets per unit 
oe Po o a ee 
area differs only by about 2 per cent. This result may 
be applied to a layer of polarised molecules on the 
surface of a fluid, so that a fairly definite estimate 
Serre the ae can be made for any probable mode of 
e molecules. 

Pe EN Periodic orbite of the second genus 
near the straight-line ibrium-points m the pro- 
blem of three a e particular problem ocon- 


sidered to periodic ‘eosin in the viemity 
af the straight-line equilibrium-pointa, 
when the two bodies move in circles and the 


third body is mfinitesimal.~ The first-genus orbits 
near these equilibrinm-points were first obtained by 
Darwin. The orbits with which this 18 more 
icularly concerned are those o A of 
oulton’s ‘Oscillating Satellite.’ With respect to 
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rotating axes, they have the shape of the figure 8, 
with the top and botlar of the 8 bent up from the 
page. They re-enter after one revolution. The 
second-genus orbits considered are in the neighbour- 
hood of these flgure-8 orbits, but re-enter on y after 
many revolutions. The ratio of periods of orbits of 
the two genera is a function of distance between them 
at initial tunes. . 

L. F. Richardson: The deferred approach to the 
limit. This 13 an investigation of the validity of an 
arithmetical process, here called the ‘A?-extra- 
polation,’ which has previously been used for solving 
differential and integral equations. 

J. E. Lennard-Jones and B. M. Dent: 8Some 
theoretical determinations of the structure of carbon- 
ate tals. Part 1. This paper provides data for 
the calculation of the potential energy of any crystal 
of the calcite type for which the forces between the 
constituent ions are known. Two , namely, 
MgCO, and CaCO,, are considered in detal, and 
theoretical determinations are made of the sıze and 
shape of the rhombohedral cella. In addition, the 
investigation determines an absolute value for the 
energy of these crystals 1s obtained. Part 2. A 
theoretical relation 1s obtained between the size of the 
rhombohedral cell of the carbonate orystals and the 
magnitude of the forces between the metallic and 
oxygen ions. 

. A. Gaunt: The first step in the approximate 
solution of differential equations by interpenetrating 
lattices. 

J. W. McBain and W. B. Lee: Adhemves and 
,adhesions: true chemical compounds as adhesives. 
Pure orystalline substances fully rival well-known 
adhesives in the strength of joint obtainable by them 
and may yield joints between opticall oS metal 
surfaces the breaking st h of which may approach 
one ton per square inch. liquids give resulta of 
a lower order of magnitude. In all cages the thinner 
the film, the stronger the joint. This rule holds for 
ordinary adhesives as all provided that the film 
completely fills the space between the surfaces joined. 
There is direct eliam between joint strength and 
the mechani properties of the materials joined. 
Joint strength rises with tensile strength and elasticity, 
and falls with atomic volume and compressibility. 
Good lubricants with high spreading cliente are 
poor adhemves. Joint strength is often much the 
same, whether tested in tensen or in shear, Dis- 
orderly arrangement greatly enhances strength and 
joint strength. 

W. L. Bragg: The structure of phenacite, Be,SiQ,. 
The structure of phenacite, Be,810,, is examined, and 
an attempt made to find the positions of the silicon 
and oxy atoms. The structure proposed re- 
sembles the simpler structure of the olivine up 
(Mg,8iO,, Fe,810,) in that its form may be explained 
as a packing together of oxygen atoms whose centres 
are 2-7 A.U. apart, with the atoms of metal and silicon 
between groups of oxygen atoms, but the arrangement 
1a more complex. In phenacite, silicon atoms lie at 
the centre of tetrahedral groups, and similer positions 
are probably ape by lium atoms. A re 
arrangement is ieved at the expense of slight 
increase in volume associated with sar eevee atom, 
when the structure 18 contrasted with such structures 
as BeAl,O,, where close-packing holds. The structure 
is determined by 21 parameters, 15 of which are 
measured. 

P. A. M. Dirac: The physical interpretation of the 
quantum dynamics. To interpret physically calcula- 
tions of quantum d ica, & number of special 
assumptions are previously made; for example, that 
the elements of the matrix that represents the total 
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polarisation determine tho frequencies and intensities 
of the spectral lines, in anal with the classical 
theory, or that the square of the amplitude of 
Sohrodinger’s wave-function determines a probability. 
A general method is given for obtaining physical 
results from a mechanics that uses noncommutative 
multiplication. The theory for aay number of 
degrees of freedom is worked out. e resulta ob- 
tamed in this way appear to be the most general that 
can be got from quantum dynamics, and probably 

ve all the information that the physicist requires. 

or the mathematical investigation a general trans- 
formation theory of matrices of matrix mechanics is 
here worked out. 

T. R. Merton: On measurement of intensity of 

ectrum lines. The wedge method of determining 
the intenmties of spectrum lines 1s discussed, ancl a 
new technique is desoribed. A comparator has been 
constructed for rapidly identifying spectrum lines, 
and at the same time dolenn an their intensities in 
terms of a standard continuous spectrum.e 

T. R. Merton: On temperature and pressure regu- 
lation ın prismatic photographs. The errors in 
measurement and the loss in definition in prism 
spectrographs, due to variations ın the temperature 
and barometric pressure, are ciscussed, and a descrip- 
tion ia given of methods by which these 8rrors have 
been overcome. u 


Geological Society, Jan. 5.—Charles § Elton: The 
nature and origin of soil-polygons in Spitsbergen. 
Polygonal soils are divided pmmarily into mud-poly- 

ns and stone-polygons. The mud-polygons are 
ormed in two quite different ways: there are larger 
ones produced by frost-ex ion of the soil in wireter, 
and smaller ones fo by drying of the soul in 
summer. There are probably several factora at 
work in the formation of stone-polygons. A new 
factor is described in this paper; mixed materials 
become differentially arranged in a vertical direction, 
so that there 18 mud below, grading into stones on the 
surface. The mud freezes in winter, expands, and 
forms regular mud-polygons, invisible from the surface 
at that stage. Later, as the overlying stones me 
disintegrated, the centres of the mud-polygons reach 
the surface, and when they freeze in winter exert a 
lateral preasure force the stones outwards, eet 
at first, mngs, and later, stone networks.—Fran 
Dixey : The tertiary and post-tertiary lacustrine sedi- 
ments of the Nyasan rift-valley. The seres of 
lacustrine sediments extending along the north- 
western shores of Lake Nyasa, formerly thought to be 
of recent age, are now known. to jaalude the deinosaur 
beds of late Jurassic or early Cretaceous age, as well 
as six groups of beds ranging through Tertiary and 
post-Tertiary times. These sediments extend over an 
area 78 miles in length and 12 miles in maximum | 
width, and they occupy the, floors of several minor 
rifts that run parallel with the main rift-valley. The 
beds extend increasingly farther inland according to 
their age, and the oldest group (the 5 a beds) rises 
to a ge ia of 1000 feet above the present level of the 


lake. ‘The different groups eure the worn. edges 
of the deinosaur and all older rocks, and they 
are themselves se by a series of unconformities ; 


parated 
moreover, the sediments all dip towards the floor of 
the main rift, and each group is inchned in this direc- 
tion at a steeper angle than that of the group immedi- 
ately overlying it. 
EDINBURGH. 

Royal Society, Jan. 10.—Miss Frances ML Ballan- 
tyne: Air-bladder and 1 : a contribution to the 
morphol of the a:r-bladder of fish. A large mass 
of material, embryological and adult, of ganoids, 
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lungfish, and teleosts has been examined. ‘The facta 
brought forward help to complete the evolutionary 


history of the air-bladder of modem fish from the 
night are the primitive ancestral form.—George 
Slater: 6 structure of the disturbed d ts of 


Moens Klint and Lonstrup, Denmark. e dis- 
turbances of Moens Klint are local and superficial and 
extend for 4 mileæ. They may be divided into two 
ups, In éach of which the structure shows a 
efinite relationship to a ‘core’ of chalk, of asym- 
metrical or drumloid form of roche-moutonnée 
outline. Thrust planes are developed on the iceward 
limbs of. the ‘ cores,’ and these are associated with 
drift-deposits intercalated in the chalk. To the 
south of the area seven squeezed anticlines occur 
separated by thrust planes. The disturbances south- 
south-west of Lonstrup extend for 24 mules. The 
material involved consista entirely of drift of two 
types, ‘clay and sand,’ constantly repeated, and 
associated with thrust-planes. The structure differs 
from that ef the Moen area in the fact that the beds 
have a uniform direction of dip to the north-north-east, 
but agrees with the phenomena seen at Mden on the 
iceward limbs of the ‘ cores.’ The Lonstrup sections 
represent the tectonics of a stagnant glacier as 
reflected in the lower englacial material.—Errol I. 
White : the fish-fauna of the cementstones of 
Foulden, Berwickshire. This fauna consists chiefly of 
fishes, which, with the exception of a few large, 
widely distmButed species represented by odd e8 
and teeth, are small local forms not previously 
described. Five new species are recorded, and of 
these four belong to new eric types of palreoniscids 
to which the names Fouldenia, Aetheretmon, Carbo- 
veles, and Strepheoschema are given: these are interest- 
Ing on account of the iE ea they show in various 
directions, and specially to be noted are tho degenera- 
tion of the squamation. ın Carboveles and the platy- 
somid-like deepening of the body ın Strepheoschema. 


BLANCHESTER. 


Literary and Philosophical Society, Deo. 14.—F. E. 
Wes: Some recent advances in our knowledge of 
inheritance in plants In the main, Mendel’s work 
hes been confirmed, but irregularities and exceptions 
have made subsidiary hypotheses n . The 
numerical ratios obtained by Mendel in the ~- 
tion of characters have been satisfactorily explained 
by the separation of the chromosomes in the ro- 
ductive cells, and Prof. Morgan and his collaborators 
in America have worked out a very complete theory 
of the actual distribution ın the chromosome filaments 
of the material carmers or genes of the unit characters. 
Though Morgan’s views have been generally adopted, 
they must still be regarded as open to critucism. 
Recently ıt has been shown that it is difficult to 
reconcile them with the fact that in different, closely 
allied species of Crepis the number of the chromo- 
somes 18 different, yet without apparent loss of 
important eharacters. Variation m the number of 
chromosomes occurs in many plants. Certain giant 
r&tes possess twice the number of the nuclear con- 
stituents, whereas in other cases ing numbers of 
chromosomes do not appear to have caused funda- 
mental differences in the plant. Very variable genera 
such as Rosa, Rubus and Cratægus possess multiple 
numbers of chromosomes. SBhillardet’s orginal dis- 
covery of complete inheritance in certain strawberry 
hybrids of all the characters of one of the parental 

ants, and an absence of subsequent segregation, has 

confirmed, and occurs in a number of other 
lante. More attention will probably have to be paid 
in the future to the ‘field’ or environment ın which 
the genes develop, and this may also throw some hght 
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on the conditions which produce changes of these 
genes and result in the formation of variations and 
mutations. 


PaRa. 


Academy of Sciences, Dec. 20.—E. Goursat: Some 
partial differential equations.—Maurice Hamy : Some 
experimental researches. A study of a method for 
evaluating the errors due to the eyepiece micrometer 
of meridian telesoopes.—L. de Launay: The possible 
rôle of transmutations in geology. Outline of a theory 
conoerning the formation of the chemical elements and 
their distribution on the earth.—A. Desgrez, L. 
Lescœur, and Mile. 8. Manjean: The influence of the 
ionic reaction on the decomposition of sulphide waters 
by & current of inert gas: hydrological applications. 
The effect on the rate of removal of hydrogen sulphide 
by a current of mert gas from & mineral water the pH 
of which has been changed by the addition of salts 1s 
shown in a series of curves.—Benjamine Segre: The 

eraligation of the transformation of Laplace.— 
é Garnier: Certain linear differential equations 
and the problem of Plateau.—E. Vessiot: Systems of 
equations and continuous transformations.—Lainé : 
An equation of the form s=p¢ (z, y, z, q) integrable 
by the method of Darboux.—Georgee Valiron: The 
values of the holomorph functions ın a circle.—Octave 
Onicescu: The adjusting an ensemble of values. 
Paul Dumanois: Concerning the use in internal com- 
bustion motors of slightly inflammable combustibles. 
A study of the conditions under which a petroleum 
roduct such as white spirit (borling-point range 
130°-180° C.) can be coed in an aviation motor.— 
P. Salet: The constancy of the velocity of light.‘ 
Reply to the onticiams of Ta Rosa on conclusions given 
in an earlier communication.—P. Helbronner: Results 
of the operations of the meridian chain of Corsica and 
of the junction of this with the islands of the Tuscan 
archipelago.—Th. Vautier: Forms and deformations 
of aerial waves.—Pierre Bricout: The value of the 
potential at the interior of a cluster of electrons in 
movement.—QG. Bruhat and M. Pauthenier: The sur- 
face tension of insulating liquids submitted to the 
electric Aeld. A thermodynamic proof that the surface 
tension of an insulating liquid is independent of the 
electric fleld.—G. Colange: The mechaniam of the 
electrolytic interruptor. A desorption of a new type 
of electrolytic interruptor.—A. Couder: A new type 
of photo hic te pe. An improvement of 
Sclisvarsschul 's method, using two mirrors with a 
reflecting telescope.—G. Vaugeois: The influence of 
the nature of the support on the radon evolved — 
Henri Belliot: Photographic inversion by heat.— 
E. Carrière and Ducasse: Determmation of bo - 
point and dew-point curves of mixtures of hydmodic 
acid and water under a pressure of 746 mm. of mer- 
cury.—Pierre Chevenard and Albert Portevin: The 
influence of carbon and silicon on graphite formation 
ın white cast irons. In the alloys studied the carbon 
varied from 1-7 per cent. to 4:5 per cent., the silicon 
from 0-2 per cent. to 6 per oent. e results are given. 
in a three-dimension diagram, with silicon, carbon, and 
temperature of graphite formation as variables.— 
H. Colin and Mlle. A. Chaudin: The law of hydrolyms 
of saccharose by acids. A repetition of Wuhelmy’s 
research with instruments of high precision on the 
inversion of sugar by acids (nitric acid, oxalic acid). 
The quantity “log z 


aoe increased with time. 


this it is concluded that the hydrolysis of sugar by 
dilute acids is not a sumple monomolecular reaction, 
neither 18 1t the resultant of two reactions one of which 
18 instantaneous —Mlle. Suzanne Veul: The evolution 
of iron sulphide in contact with water. A study of 
the changes in the magnetisation coefficient of sulphide 


From 
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of iran produced b heating with water to various 
temperatures.—J. Cournot and Eugène Pérot: The 
cementation of aluminium by copper.—B. Bogitch :, 
Concerning the granulation ‘of scoria. cara E 
.of granulating metals or slags by pounne the molten 
material into water, explosions are fair 
These can be avoided or much reduced in number 
by taking certain precautions.—Charles Prévost : A 
eed cycle of reactions concerning some derivatives 
of erythrene.—-Antonm Némec: The determination of 
the requirements of agricultural Boils in phosphoric- 
acid by the colorimetric method. The influence of 
lime and iron.—Ch. Brioux and J. Pien: The lime 
requirements of acid soils. Electrometric curves of 
saturation and the Hutchinson-MacLennean indices. 
Buffer action towards bases. ee of the 
resulta obtained by the Hutchinson-MacLennan cal- 
cium bicarbonate and electrametric methods showed 
good agreement. For soils of equal pH values, clay 
Boils and soils containing much humus ire more 
lime for neutralisation than light: sandy sous.— 
Maurice Axéma : The mechanism of excretion in the 
Ascidiidw.—Jacques Pellegrin: The disappearance of 
opposite fins in African fishes of the Clariines group.— 
Alphonse Labbe: An experimental phyletio li 
Canthocampus—>Cyclopse.—Jean: Jacques Trillat: 
The secondary action of the X-rays on micro-organ- 
wms. These experiments show the marked influence 
of the secondary radiations excited by the primary 
radiation on a metallic radiator placed near the mucro- 
organisms. The bactericidal action is ter the 
igher the atomic number of the metal forming the 
ator.—Henri Hérissey and J. Cheymol: ‘The 
chemical composition of geine (geoside). The formula 
given is mainly based on the facts that hydrolysis 
with gease gives vicianose and eugenol in equal 
molecules, whilst hydrolyms with acids gives , d- 
glucose, l-arabmoee, and eugenol.—N. Bezssonoff: Is 
the antiscorbutic action due to two different sub- 
stances 1—J. Meunier and Mile. QG. Saint-Leurens: 
Human biliary calculi containing a high proportion of 
copper. Recent work has shown that the presence 
of copper in plant and animal tisenes is fairly general, 
and ita presence can now scarcely be regarded as 
accidental. The maximum amounts hitherto found 
are of the order of 60 mgm. per kil The calculi 
exammed contained 3 grams per kilogram. 
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U.S. t of Agnoulture: Bureau of Biological Surrey- Noi th 
Amermoan Fauna, No. 48: Voles of the Genus Phenacom 1: Revuon 
of the Genus Phenascomys; 2. Lite History of the od Tree Mouse 
(Phenasomys Longicandus), By A. Braxter Howell Pp. iv+66--T 
pla (Was D.G.; Government Printing Oftce.) cents, 

Aunual Re of Motsorol Observatory ot the Governmen 
General of sen for the Year by the Meteorological 


uaan 
The ee of the Topea pag De Observatory, Kobe, Japan. Vol. 
No. 1: An Attempt to a Threet Effect of the Bolar Actinty on 
Air Temperature at some Stations in the Oentrel Part of Japan. By 

Runt! Sekigtti. Ip 21+7 plates (Kobe } 
Proceedings of Imperial Academy. Vol. 2, No 8, October. Pp. 
yau-rxiy+80l-458, (Ueno Park, Tokyo.) 

U.S Department of Agnmoulture. erm’ Bulletan No. 1405: Insect 
Enemies of the Flower Gardon. By. A. W and Willam Mrddleton. 


Pp. UHH. trae Se D.O : Goreroment ting Offfee.) 15 cents. 
ee mmeree: Burean of Giandards. Bisco) Lanes 
Publications, No. 74: Annual Report of the Director of the Bureau of 
Htandaids to the Secretary of Cowmerce for the Fiscal Year ended 
June 80, 1928. Pp. i¥+454+8 (Wallington, DO: Government 
Prmting Othes.) 5 centa. 

Prooredings of the United btetes Natioual Museum. VoL ð, Art. 4: 
The Collection of Ancient Oriental Beals In the United States National 


Museum. By L M. Camnowics (No. 2080.) Pp. 28-+20 plates. ro 


By eal O. Bha (No. %46.) Pp 52 VoL 0, art. 11. The 
By Raymond O. Shanuon. a. . 

potoxiie Syrpud-Fhes. Uy" Haymond O. Shaonon. (No 2037.) 

YoL Aib l4: Amenoan Two Muga Fle of the Genus 

abquart, with Xotes on Rela N 

(No, tew.) Pp. 8. Yol o0, Art 16: Polycbastons 


Pp. to. 


from Fiji, tamos, Ohina and Japan. By A. L Treadwell. (No 241 ) 
j y 


0-+2 plates, Vol. 8, Art, lo: Iden of Hallowell's Snake Genera 
ops and Aopd'a By Leanard btejneger. (No. 2648.) TE 
VoL 70, Art 2. Desonptions of Larae Pupes 108 
belouging to the Family Leptidae Ly Charie T, Groene. (No. 2651 ) 
Pp. 20+8 plates, VoL TO, Art 8: A Fossil Palm Fruit from the Middle 
Booenes of North western Pero Dy Edward W, Berry. (Xo. 2682.) Pp. 
4+1 plate. Vol. TO, Art. 5: A ection ot Birds from the of 
Yunnan ani Buschwan, Chine, made for the Natonal ag: Ng hio Somety 
by Dr. Joseph F. Hock, By J H. Ruay. (Xo. rile met 0. Yol. 70, 
Art. 6: Nematode Eggs from the Gul ot a Caroba: hinus 
Milberth By G. A. MeoQallum (No. t085.) Pp. 2 (Washington, 
D.O.. Government Prutng Ofhce.) 
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OaTaLonvEs. 
The Frances Lemp Lock. Pp.4: (London: Francis Lamp Ltd.) 
Mieroscope Record. Mo. 10, Jgnuary. Pp. 8% (London: W. atson 
and Sons, Ltd.) - 





Diary of Societies. 


SATURDAY, Jaxvanr f9, 


Norra oF HFOLAND [INSTITUTES OF ÀLiNTEO AND MECHANICAL ENGINEERS 
at Neville Hall, Nowoastle-upon- ), at &—P. P. Hope: Bteam and 

- Blectsis Locomotrres for ry 

Rora. lwwrircrioa oF Gasar Berra, as 3.—Trof. E W. Timtiam: 
Bngiish Modioval Wall-Patnting (T) 


Uaertrots or BRITER FOUNDERYMEN eng Covtnutry, and Wost 
Midlands Branoh) (at Ep i irmingham), at 680.—T. 
Telsen : Modern Fired Anneallnug Other Furnaces. 

Weer or BOOTLAND IRON amp Bree. —Sir W. Larke: Steal 
Commernally Oopndered. 


MONDAY, Jawcary 81. 


Orbital voles ot the Hlectrons in Heavy Atoms on their Stopping of 
a Particles — F. E Oonstable: Soriace Adsorpuon and the 
- Valooity of Chemwal Astion at Gas Bolid Ioterfaces.—H D. Urvall: 
The Evramation of Gibbs’ Phase Iu for Impertect Gasos —To le 
comm waid by title caly '—Prof. @. H “Hardy: Note on Ramanujan’s 
Anthinetioal Funetion +(a) —Prof G. H. Hardyand J. E lattlewood: 
Notes on the of E 1¥.): On the Summabuity of the Foumer 
Series of a Nearly Confanuous ton.—R. Vaidyanathaswamy. The 
Podal (3, 2) Oorrespondenes.—W. Hunter: [Limes and Planes in £ 
Metneal Space. ~ 


184 l NATURE [JANUARY 29, 1927 


— —— 


Tuarrrore or Aotuamirs, at 8—Y. P. A. Dermek: Obearratsons on (1 
Errors of Age in the Population Statutios of England and Wales, 
(1) the Changes in Mortality indieated by the National Records 

Rora. Sooirry or Arras, at &—Dr. LL U. Metin: Recent Progress in 
Opthos (Cantor Lectures) (3). 

Roya. lmettrors or Brrrisn ARCHITEOTS, at 8.80. — Presidential Address 
to Btudents and Presentation of Prizes, 


d 


TUESDAY, Fuanvany 1. ; 


Royal Leerrrorion or Gamat Britain, at 5.15 —Prof. J. B Hurley: 
Problems of Animal Growth and Dey t (1). 

Destrrutioa oF AUTOMOBILE Ewo omens (jointly with Royal Aeronautical 
Boorsty) (at Royal Somety of Arts) at 7.—A. H. R. Fedden: The 
clio Sng ol Acro Engines. 

IMSTITUTC OF AlrraLs a ee Section) (at Engineers’ Club, 
Biiminpgham), et 7.—Dr. G. D. . Oorrogion 

RoraL ProrograraAio Sooirry or Great Barram, at 7.—T. H. B. 
Beott: Presidentlal Address. 

LewtITUTE oF Murase (North-East Coast Section) (at Armstrong College, 
Newoastle-upon-Tyne), at 7.80.—O. E. Pearson : -Methods of Measuring 
Temperature 


WEDNESDAY, Fesecarr 2. 


Lestrroriow oF Mior Bhyrorrexes (Annual General Meeting) (at Institu- 
tion ot Mechanical Enginesis), et 11 o1u.—H. E Mitton: Minse 
Dwoellog-houses.—The of Men Underground. Re of a 
Qomm of the South Yor Corl Trade Association —R, Clive: 
The Ocsurréice of Gaa.—A. D. Brydon: Surveying Boreholes by the 

‘Ounophone’ and ‘Olmoscope.’—J. P Rees: The Bfect of 
Ventalation on the Cooling Power of the Air (Aleventh Bs to the 
Oommittee on ‘The Contiol of Atmosphene Conditaans Hot and 
il een ).—Dr. J. 8. Haldane: («) The Maiimum Hfimeney of 
Hea poas, and the Future of and bteam as Motire nts; 
(ò) The Thermal Efficiency of a Carnot Hngine —At 280—Dr. W. 
Hanoock ; A Now Hygrometer for Mines; (b) Locoal Arr-condition- 
wg Und by Means of Refrigeration th Report to the 
Committees on ‘The Oontrok of Atmospheres ditions in Hot and 
Deep Mines’) 

GroLosicaLu Boourry oF Lompom, at 5.80.—Prof Y. Q Iling’ The 
Goology of theeNapartma Region of Trnided.—Dr. W. L. F. Nuttall: 
Tertiary Foraminifera from the Naparima Regton of Tilnidad. 

Roya. Socirry oF Manion (Tiopieal, eee Therapentics 
Bechons), at 5,80 —Special Discummon on The ; 
Destrroriow or NLreoraeiaaL Eyroivcens (Wireless Section), et 6.—O, F. 

and 


Ixsrrrorion or OlviL Ewopresns (Stodents’ M at 6.30.—J. L 
Hunt: Escalator Tunnels and other Works at Ly Ofrous. 

Normta-Bast Oosasrt INeTITUTION or Mwenreers AND SHIPRULLDERS 
(Graduate Sectaon) (at Bolbes Hall, Newoastle-apon-Tyns), at 7.15. 

Norras - Bast Ooast [werrroriow or Ewopomess'snp SmIrPsvUiLoms 
(Middle Greduate Section) (at Middlesbrough), at 
7.30,—J. L. Taylor: Onl ors. 


RoraL Socsry or Arts, at 8.—N. Evers: Ohemistry and the Supply of 


Drugs. 

BocreTy OF PUBLIO ANALYSTS AND OTHER AMALYTICAL OmtsTs (at 
Ohemical Soelety), ae &—T. H. : Argerio m Prntung Inks. — 
G. D. Misdon and J. R Stubbs: The Immersion Refrastometer and its 
Valne in the Anal of Milk.—Dr P. Haas and Barbara Russell- 
Wells: Imsh Moss Nucilege and a Method for its Determination. 

Evcrnics Socterr, at & 


THURSDAY, Pewnvary 8. l 


RoraL Bocrry, at 4 30.—Prof. W. A. Bone and A. Forshaw: Studies 
u Catalytic Oombastion. Y. The Umon of Carbonio Oxido and 
Gasos with in Contact with a Frreoclay Surface at 5000° O. 
— A. n and 8 F. Gates: (a) On Detonation of Gaseous Mixtures 
of Acetylene and Pentane, (6) On Detonation of Gaseous Mixtures at 
High Ibiteal Pressures and ‘Temperaturen—M. W, Garrett: . 
ments to Test the Pommblty of Treansmutaton by Eleotronio 
bard ment.—F. Q. Lay, W. LL and J. 4.8 fia : The Latent 
Heat of Vepomsation of Benrens et peratures abore the Boning 
Point.—H. A. Fells and J. B. Firth: (a) The Function of Water present 
in Bflicio Amd GeL The Structure of Ballote Acid ooh tee iby (0) The 
Phenomena arising from the Addition of Hydrogen e to eo 
Acid GeL—B. Newbery: Anodic Overvoltage Measurements with the 
Oathode Ray Ove! ph.—O Outhberteon : (a) Absorption of Radwa- 
ton in the Extreme Ultm-violet by the Inert Gases; (b) On a Relation 
between the Refrastire and D ive Constant» of the Inert Gases, — 
Prof. O. V. Raman and K. B. bnan: The Diffraction of Light by 
Motallie Boreens.—R. G. Fræ: The Mffective Cross Seotuon of the 
Onented Hydgogen Atom —Sfir Richard Paget: The Nature end Arti- 
faal Production of the, so-called, Voiced and Uny owed Consonants. — 
Paulmg* The Theoretzen] Prediction of the Physical Properties of 
eny-Electron Atoms and dons.—H. F., J, Sehon ard J. Grub: The 
o Fields of Bonth Afncoan Thunderstorms —Prof, J. O. MeLennan, 
J. H. MoLeod, and W. O. McQuarrie: An lovestigztion into the Nature 
and Occurrence of the Auroral Green Line A S877 A—fur Almroth 
Wright: A Further Oontmbation to the Btody of the Phenomena of 
Interaction 


RoraL Lestrrution or Great Bartram, ab 515.—Sir Wiluam Bragg: 
Acoustical Problems treated by Lord Rayleigh: (1) Æolan Tones 

IwetitoTiom oF ALeoraicaL won mera, at 6 — K. Edgoumbe and 
F. E. J. Ockenden: Some Recent Advances in Alternatang-Onurrent 
Measuring Instruments, 

Soomrr or Onmwgat LwpusTay ra eres Engineering Group) (joint 
with Bnstol end Fuel Sectzons) (at Bristol Univermty), at 7. TW 
Rebar and M. Beott: Production of Power from Towns Refuse. 

OurmioaL Sowmetry, at &—J. W. Baker and Dr. GO E. Ki: The 
Nature of the Alternatmg Effecb in Carbon Chama, Pars XIV. The 
Directyye Action of Bome Groups of the Form -OR’R’.00.R in 
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Aromatke Substatotion.—J. W. Bekorand LS Wilson: The Nature of 
Action of the Groups OH. OL, NOL CH :Olt Koved CeO 

of the Groups. OH}. 5 .CH:0OH. NOgend . QNO) :O0OHR 
in Aromatic Subsutulon,—A. Ferguson and I a (a) The die ct 
Equation, a General Dilution Formula and the Validity of the Law 
of Mass Action at Lamitang Dilutions; (b) The Cal ton of the 
Equivalent Condastanty of Aqueons Solutions of ep ia TOOT 
atinfinite Diluimon. Part IL Lioatson to Data at 0°, 18°, and 28°C. 
(0) The Caloulation of the mvalent Conduckvity of Aqueous 
Solutions of Btrong Mlectrolytes at Infinite Dilntion. Pais III. The 
Mobilities of the Hydrogen and the Hydrory] Ions 


ROwrorw Soorery (at British Institute of Radiology), at @15 —Dr. J M. 


W. Monson: New Rediological Department, Royal Infirmary 
Edinburgh —H. D. Grifith: The Phymos S Saon Aa oe i 
A Te 


IxsrrroTiow or MrosastoaL Exroormeerns (Glasgow Branch).— 


Nellanby and Prof W Kerr: Use and y of High Pressures in 
Bteem t 


Desrrroriox oF Neoniwica, Eworemcns (Manchester Branoh)—E W. 


Tipple: Machine Tools, 
FRIDAY, Feanvarr 4. 


RoraL Boorerr oF Menion (Laryngology Bectran), at 5. 
GroLoouts’ Association (Annual General Meeting) (at* University 


College), at 7.—Preariential Address: Soms Aspects of the Mountain 
Bulding Problem. 


Somety oF OAEMICAL INDUSTRY eater Section, jontly with Man- 


chester fection of Oil and ur Chemwts’ Association) (at 16 Bt. 


Mary's Dash cps oD), at 7.—O W. Gamble: The 1s 
of Colonr—Hue, ty, and Lommomty. 


Lestrroriom oF MromawioaL Ewooreres (Informal Meeting), at 7.—¥. 


Reavell: Bogineemnng Salesmanship 


Rora PuoToararmio Soormery oF Guar Britax (Pictomal Group), 


at 7.—W. L F. Wastell: Payoho and the Prut 


PHOTOMICROGRAPHIO SOOLETY ft 4 Lane), ef 7—H. Wrighton: 


The Photommrography of Me 


JUNIOR Leerrrcriow or Exainwruns, at 7.90.—P. R Jackson: Ths Theory 


of the Gyroscopse Com 


PHILOLoGIO4L SocnsrTy (at Unirermty College), at 8 —Piol E. Woakley: 


Romance Notes. 


RoyaL bestrrorion or Great Barrram, at §.—Prof. H. Y. Appleton: 
Wireless 


Transmission and the Upper Atmosphere. 


OxFrorp Umrrsstry Jumor Sothwriric OLus.—S8peaker—Mr. Hodges. 


SATURDAY, Freeuary 5. 


Rova. Sooumry or Mupiours (Otology Section), at 10.80 a w—Dr. O, P. 


Symonds: Cerebral Abscess; Some Pots in Diagnosis and Localrma- 
tlon —Dr. Farquher Busrard' The Treatment of Treumatio Facial 
Paral 


you. 
RoraL Lasrrrvriox or Garar Berran, at 8.—W. de la Mare: Crefte- 


manship in Versa, 


PUBLIC LECTURES. 
SATURDAY, January D. i 


s 


t 
Hossam Nowsum (Forest Hill, ab 280.—Mies M. A. Murrey. 


Some Invastons of Auctent Egypt 
SUNDAY, Jamcany 30. 


GuitpHoose (Eccleston Square), at §8.80.—Rabm Dr. L Mattituck: The 
udeur, 


Boul of J 
MONDAY, January $l. 


Koro's OoLLrum FoR bad sed and Soom] Belenos Department), 


at 6.15.—F, Hodges: The Future of the Mining Industry. 
TUESDAY, Feaevany 1. 


r 


Baeorom® OoLLEGE ror Womex, at 5.15.—Sfr Thomas L. Heath - Oonoep- 


tons of the Commos ın the Clasuoal Period 


Univmrsrrr or BHinwinowam—Prof G Elliot Bmith. Seience and 


Culture (Huxley Lecture). 
WEDNESDAY, FIARUARY 2% 


Kinra COLLEGEN, ab 5.80.—Dr. O. Vošadlo: The Wends: The Ancient 


Slavonic Inhabitants of Nortbern Germany: ; 
Umrversrry OoLLecn, et 5.80.—Najor W. Pe Byona Libraries, 
—At6—Prof A L. Bowley: Tests of the Trost of Publie 
Statistica (Newmaroh Lectures) (1). 
THURSDAY, Fesroanr 3. 
K mwo's Oo at 5 30.—Dr. J. A. Hadfield: Thahiind. FPeyohothaepy. 
NORTHAMPTON POLYTEOHNIO IESTIrTU1 E, et 7.—H Genders: Steel and its 
Thermal Treatment ° a agrees. Se othar pe Stools 
RoraL Soorriy oF ARTE, et 8.— . O Uy: Developments in 


Building Methods (Chadwick Public Lecture). 


FuLgam Pusuio Lismarmy, et 8—Dr. J. BR. Leeson: The Infinitely 


Small and the Infinitely Great: The Strocture of the .Univerae 
from the Electron to the Nebula - 


FRIDA Y, Fasroany L 


Loxpomw BoHOoL or Eoowomras, at 5.—F. Debenham: The Economie 


ta of the Poler Regions. (ineceeding Lectures on Febrimy 11 
18.) 
SATURDAY, Fuwrvary, 5. 


Homman Musrom (Forest Hull), ab 3 30.—Y. Gordon Ohikds: The 


Aryans, our Lingueto Ancestors. 
SUNDAY, Feeavanry 6. 


GuiLpnovums (Eocleston Square), at 8.80 —Maulyi A. R- Dard: The Soul 
Islam, 


of 


ae NATURE 


185 








SATURDAY, FEBRUARY 5, 1927. 


Education of the ‘epg : 185- 
“Modern Occultism . s . . . 187 
German Handbooks of Ph By R W.L. 189 
Primitive Ferns. By J. | Ohad (ae ; : 191 
Our Bookshelf ; 193 
Letters to the Editor : 
Atmospheric Circulation.—Dr. Harold Jeffreys, 
F.R.S. 104 
The Significance of Phosphorus in Muscular Con- 
traction. —P. Eggleton and M. G. Eggleton. 104 
Effect of a Large Number of Receiving on 
the Pro of Wireless Waves. — R. H. 
Relation between the R penetra kä 
ween the Reciprocal Im bili of 
Matter"and Pauli’s a usion ip enia 
Paul Ehrenfest . 196 
The Imperial For Institute. — Prof R. S. 
i Tromp: as ark e Writer of the Note 197 
o ydrogen Chloride Va —H 
Pe Barton — a 197 
ew Pressure- Temperature F ormula for Vapour 
—Prof. A, Sa Eer 198 
‘Hard Seeds’ =Ç. . Berkeley 198 
Televison — Dr. er R , F.RS. 198 
Relativity and the Observer. —Prof. H. ba 
Carr è 199 
The Continmty of Existence. — D. 'B. Mair . 199 
a a pes Pree m Transparent Microsco ic 
Toa —H. Patterson and Prof. - 
ytlaw- Gas : i : F z 199 
Helium or Helion?—Dr. J. Newton Friend 199 
Changes in the of the Day. By Prof. 
Ernest W. Brown, F.R.S:. 200 
The Principles of Poog Control in Economic 
gy. By Dr J. Tillyard, F.R.S. 202 
Whither ?—a Footnote. ByC.S,S. . 205 
Prof. "A. de ervain By E G y 
M. M. osse se 206 
News and Views , ` $07 
Our Astronomical Coloma ‘ : A . 212 
Research Items . 213 
The Technique of Vitamin Assa 216 
opia Cyclones of the -P By É. V. 
Newnham i 218 
University and Ednocational I 219 
Calendar of and Invention 220 
Societies i : 220 
Official PubHcatons Received 228 
Diary of Societies and Public Lectures 223 





Editorial and Publishing Offices: 
MACMILLAN & CO., LTD., 
ST. MARTIN’S STREET, LONDON, W.C.2. 


Editorial communications should be addressed to the Editor. 
Advertsements and busuness letters to the Publishers. 


Telephone Number: GERRARD 8830. 
Telegraphic Address: PHUSIS, WESTRAND, LONDON. 


No. 2988, Vou. 119] 


Education of the Adolescent. 


IU a e a to 
tastes which will dignify leisure; to 
awaken and guide intelligence, especially on its 
practical side: these are the three ends which the 
Consultative Committee of the Board of Education 
had in mind when framing the recommendations 
which have been embodied in its Report on the 
Education of the Adolescent, and, even though 
we may have some difficulty in discovering the 
exact dividing line between the qualities of the 
second and third, we must admit that they are 
ends which, if attained, would make formal educa- 
tion almost as vital to human life and eotvaty i 
nutrition and reproduction. 

There are, of course, many forces which operate 
against the attainment of such ends, and not the 
least is the attitude of mind of the very committees 
which make such valuable recommendations. 
Let there be no mistake: if, as we shall attempt 
to show later, the present Committee has not been 
infallible, there can nevertheless be no doubt that 
it has.faced its problems with unusual breadth and 
clarity of vision. It has faced beldly—whether 
the revision and extension of school nomenclature 
it suggests receive approval or not—the mevita- 
bility of a regrading of education, and it has not 
lacked the courage to recommend the raising of the 
school leaving age. It has left no avenue un- 
explored, and it has neglected no statistical detail 
in order that, so far as it could see them, no factors 
of the present system should be avoided in ite 
argument. Not forgetting that “a dommunity 
must solve its . . . problems in accordance with 
its own traditions and customs,” the Committee 
has carefully examined the history which has 
brought these factors into being, and has lucidly 
set forth the Imes of advance which it believes will 
lead to a system capable of securing for ita pupils 
the benefits we have described. Nor has it shirked 
the issue of demonstrating how its recommendations 
may be made administratively poasible. 

These points, in themselves, are perhaps sufficient 
to demonstrate with what sense’ of responsibilty 
the Committee regarded terns of reference whith 
not only requested attention to the organisation, 
objective, and curriculum of courses of study for 
children (other than those attending secondary 
schools) who will remain in full-time school attend- 
ance up to the age of fifteen, but also that regard 
should be had to their probable future occupations 

1 Board of Report of the Consultative Committee on 
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in commerce, industry, and agriculture—a feature 
whioh led the Committee at an early stage im ite 
report to make a pronouncement so important 
that we need not apologise for ita reproduction : 
“The educationalist, unless he would build his 
castles in the air, is bound at every turn to take 
into account the probable future of the children 
and the nature of the industrial society mto which 
. . . the majority willenter.” Or, again: “ School 
and industry are different faceta of a single society, 
and the habit of mind which isolates them is a habit 
to be overcome.” 

Reading that, the technical teacher might well 
begin to congratulate himself that, at last, the 
liberal quality, as well as the importance of his 
work, was being recognised; and he would be 
strengthened in his view when he read, further, a 
recommendation which begins: “ A humane and 
liberal education is not one given through books 
alone, but’ one which brings children into contact 
with the larger interests of mankind.” If he read 
still further, however, he would discover that the 
Committee is discussing the proposed ‘ Modern’ 
(at present ‘ Central’) Schools, and that -when 
it realises whither the argument may lead, seems 
to become suddenly fearful and is careful to 
point out that it is no any wide ex- 
tension of Junior Technical Schools, but that the 
“modern ’ school should develop with a ‘ realistio ’ 
or ‘practical’ bias and should not aim “ at giving 
‘a technical or vocational education.’”? He would 
see shat the Committee’s attitude towards technical 
education is one which fites but ill with the philo- 
sophical statements which preceded his search. A 
little puzzled, he would turn to the Committee’s 
definition of this word ‘ bias,’ and find his dilemma 
still further increased. Finally, he would lose the 
last vestige of his optimiam when he discovered 
the Committee’s view that a foreign language 
is regarded as necessary in the modern school, 
but ita necessity in the Junior Technical Schools 
—even though its. lack may be’ a barrier 
against matriculation and entry mto the learned 
institutions—is set out in very guarded terms. 
He will not, therefore, be very much'to blame if he 
thinks the work of téchnical education is still but 
little understood, and that the ancient and arid 
arguments between the values of ‘arte’ and 
‘sciences,’ and between ‘pure’ and ‘applied’ 
science are not yet at an end. A crumb of com- 
fort will fall to him, however, when he reads that, 
on suggested examination boards, “Technological 
teachers might be co-opted.” 

if, in ita view and knowledge of the work of 
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technical schools, the Committee has not been 
infalĦble, it is beyond doubt that it has been very 
largely influenced by the inevitable trend towards 
the linking up of education and industry. It has 
not failed to observe that the modern development 
of industry has resulted in a loss of craftamanship 
and an increase in leisure, due to the lessening 
hours of labour, and it has therefore rightly re- 
garded the school as an instrument which can do 
much to counteract the loss of craftamanship and 
to secure that leisure may be wisely used. In this 
connexion it has laid some stress upon handwork, 
and, in addition, to recommending that a sufficient 
number of teachers must have the craftaman’s 
interest and outlook; it has given evidence of ita 
recognition of another important question by its 


-suggestion that girls as well as boys should learn 


something of the use of tools, and should be allowed 
to take a short course in wood and metal work. 
There is not, perhaps, much that is new in the 
Commnittee’s suggestions on the teaching of science. 
The mterdependence of the various subjects is 
clearly indicated. Not only is the science teacher 
to keep closely in touch with the teachers of draw- 
ing and mathematics, but also “simple apparatus 
might be made by pupils in wood and metal lessons.” 
In the case of girls, the science courses of the Modern 
Schools should, in their later stages, have a bio- 
logical trend; and the work should not, as is 
frequently the case, be confined to botany. The 
reasons given for this recommendation show that the 
Committee has taken care that the liberal qualities 
of science teaching shall be thoroughly understood, 
and that it shall not aim at the assimilation of un- 
related facts. “The study of ample forms of 
life can . . .“be made an admirable means 
of widening and disciplining the pupils’ sympathies” 
and will mcrease happiness and efficiency. In the 
sape way, for boys and girls, instruction in biology 
and elementary physiology ‘‘ might well provide 
the basis for a right attitude to many social 
problems.” To the mitiated these suggestions 
may form part of an acoepted philosophical atti- 
tude towards education—especially on its scientific 
side—which is almost a sine qua non of a rapidly 
developing society. For our part we welcome them, 
since we do not lack evidence that words and 
actions are often poles apart, and we realise that 
there cannot be too much examination and repeti- 
tion, of fundamentals. - 
- If post-primary education is to be a unity in the 
full sense of that word, we may be pardoned if we 
refer to a subject sometimes (wrongly) regarded as 
outaide our province. In dealing with the teaching 
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of history, the Committee has dealt well with the 
view that it is a study of the organised life of a 
community, and has regarded part of ite function 
as the enabling of the pupil to see the present as 
a development of the past. On our side we are 
tempted to regard the present as but a thin dividing 
line between the past and future. Doubtless the 
Committee holds the same view, but until the 
science section of the Report is reached we do not 
observe any suggestions which would mean the pre- 
sentation of any historical view of what science has 
done for mankind. In these days of the cinema, 
aircraft, wireless telephony and broadcasting, it 
seems to us an essential part of a liberal education 
that the influence of science in breaking down the 
barriers of space, and in drawing together people 
who formerly were antagonistic because of their 
lack of mutual understanding, should have some 
definite part in the most formal teaching of history. 

We willingly run the risk of bemg told that we 
are not aware of the correct place of such teaching. 
For the moment we regard it as sufficient that the 
point be made, and, while waiting for the later 
pronouncements upon such an important theme, 
we may leave it quite safely in the hands of the 
teachers of science. 


Modern Occultism. 


Der physikalische Mediumismus. Von Dr. W. v, 
Gulat-Wellenburg, Graf Carl v. Klinokowstroem 
und Dr. Hans Rosenbusch. (“ Der Okkultismus 
in Urkunden,” herausgegeben von Max Dessoir.) 
Pp. xiv +49%4 +18 Tafeln. (Berlin : Verlag Ull- 
stein, 1925.) 

THS imposing volume is known in Germany 

and Austria as the “ Dreimännerbuch® It 
is the first af a trio of books intended to deal ex- 
haustively with modern representatives of those 

‘ oooult sciences ’ which have never ceased to occupy 

a certain type of mind since the days of Paracelsus. 


The increasing habit of civilised humanity to sub- - 


mit all such ‘hidden’ sources of knowledge to 
examination by modern scientific methods has 
driven their advocates and devotees to-adopt at 
least an apparently up-to-date terminology. 

Thus we do not hear much about the Secret 
Rose, the Elixir of Life, or the Fifth Essence. But 
we are told all the more about Psychophysical 
Energy, Metapsychios, Rigid Rays, Telekinesis, and 
Ectoplasia—imposing words which to many minds 
convey an irresistible suggestion of reality. 

It would of course be impossible to deal in one 
book with the vast volume of occult literature, nor 
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do the ‘three men’ make any attempt to do so. 
But they do pasa in review what may be called 
the serious treatments of the subject, and the 
sporadic attempts to apply some scientific method 
to the study of alleged phenomena which seem 
to contradict well-known physical and biological 
laws. 

Of the three authors of this book, Count von 
Klmeckowstroem deals with the “ Confessions of 6 
Medium ” as well as classical mediums like D. D. 
Home, Florence Cook, Slade, Guzik, and Mrs. 
Gilbert. Dr. Rosenbusch studies Eusapia Pala- 
dino, Stanislava Tomozyk, and Kathleen Goligher, 
while Dr. von Gulat-Wellenburg examines the 
claims of Marthe Béraud (‘ Eva C.’), Franok Kluski, 
Willy Schneider, Nielsen, and Laszlo. ° 

It mayseem a deplorable waste of time and energy 
to devote five hundred pages of close print to the 
criticism of alleged phenomena which have been 
almost unanimously rejected by the® scientific 
world. But it is necessary to remember that we 
are here dealing with alleged happeniygs which, if 
authenticated, would necessarily change our whole 
outlook on the possibilities of life and even of non- 
living matter. Even in their unproven state 
these alleged observations are exerting & very wide 
influence on great masses of contemporary thought 
and feeling. To millions they form the basis of a 
new religion purporting to have a sound scientific 
basis. One cannot envy the fate of the few leaders 
of science whose names are perennially quoted as 
supporting and sanctioning spiritualist practices. 
The name most widely exploited in this connexion 
is that of the late Sir William Crookes, whose 
few experiments, undertaken without appropriate 
training and then abandoned, have formed a 
peerless model for all later investigators and 
imitators. 

The truth appears to be that thes ‘ super- 
normal’ phenomena bring us face to face, not so 
much with a higher world of spirit as with an under- 
world of human credulity, based upon an irresistible 
appetite for the marvellous. This appetite or need 
has always existed; and it has always rebelled 
against the established order- of things. It has 
always postulated the existenee of beings superfer 
to it, whether angels or jimns or the spirita of the- 
dead. Who can wonder that men trained m 
scientific methods have sometimes shown a similar 
weakness! Physicists show this tendency per- 
haps more than others. But that may be due to 
the fact that their researches are the most funda- 
mental as regards the structure of the universe. 
They work on the very frontier of the unknown, 
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and their recent discoveries are so marvellous that 
a miracle more or lees does not seam to signify. 

The modern attempt to erect occultism into a 
soience was supported, if not initiated, by Alex- 
ander Aksakof, whose “ Animism and Spiritism ” 
advocated the view that spiritistic phenomena 
were not due to disembodied intelligences but to 
unexplained powers of the human organism itself. 
It was he who coined the word ‘telekinesis’ for 
movement without contact, and one cannot help 
wondering how many conjuring tricks, clever or 
otherwise, have since been dignified by that 
beautifully fashioned Greek word. It was Dr. 
Ochorowick who invented ‘ ectoplasy,’ though it 
did not become popular until F. W. H. Myers 
defined it fn his work on “ Human Personality and 
its Survival of Bodily Death.” He called it “ the 
power of forming outside some special organism a 
collection or reservoir of vital force or of vitalised 
matter witich may or may not be visible or tangible 
but which operates in like fashion as the visible 
and tangible body from whence it is drawn.” 

Many attempts have been made to investigate 
this mysterious ‘ vitalised matter’ and to define 
ita properties. If we were to take the current 
spiritualist view, ectoplasy, or rather ‘ ectoplasm,’ 
would be the substratum of all ‘ materialisations,’ 
even of full figures like Crookes’s Katie King, plus 
her calico drees. It would also constitute the 
“rigid rays’ emanating from the fingers of Mile. 
Tomozyk, the ‘psychic rods’ of the Goligher 
oirele, and the plastio structures described by Dr. 
v. Sohrenck-Notaing. The latter were supposed 
to consist of amorphous material capable of assum- 
ing any form or appearance suggested by the 
medium’s subconscious mentality. Thus they 
sometimes showed the structure of half-formed 
faces in plaster-of- Paris, which were ascribed to 
the frequent visits of the medium to a sculpture 
studio. 

According to Schrenck-Notzing the ectoplastio 
structures are very sensitive to illumination and 
to touch. ‘Katie King,’ in Crookea’s charmed 
circle, could out off strips of her dress, and material- 
ise them pérmanently enough to be examined in 
daylight. But ordinarily the material is fugitive 
in light, and contact is not allowed for fear of 
injuring the medium. 

Here again it is difficult to arrive at any sort of 
consistency. Dr. Crawford was allowed to touch 
a ‘psychic rod,’ It felt like a stockmged foot, 
with toes complete, but the medium was neither 
hurt nor injured by the touch. Also, did not 
v. Schrenck-Notzing himself take a kmemato- 
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graph picture of a materialisation without inflicting 


| any injury % 


A biologist molined to credit the existence of 
ectoplasm endeavoured some time ago to form some 
intelligible conception of it by supposing it to 
partake of the nature of pseudopods put out by 
unicellular organisms. But this would scarcely 
account for Katie King’s obviously woven calico. 
The late Dr. Crawford’s speculations concerning 
‘X’ and ‘Y’ matter building up ‘ psychio rods’ 
capable of lifting tables and adhering to carmine 
and other pigmenta cannot be taken seriously, in 
view of the total absence of scientific control of the 
Goligher circle. Nobody has as yet put forward 
æ description of ‘ ectoplasm ’ which will cover the 
various forms of its alleged occurrence or permit of 
any consistent theory as to ita properties. Even 
the assertion that it emanates from the epithelium 
of any natural orifice of the organiam fails to cover 
cases where it is alleged to emanate from the 
fingers. The analysis of a fragment of the sub- 
stance said to have been isolated by Dr. v. Schrenok- 
Notzing showed nothing but epidermis such as 
might have been peeled off a human heel. ; 

The &uthors of the “ Dreimännerbuch ” must be 
congratulated on the minute and serious analysis 
af all ‘ supernormal ’ phenomena which have been 
vouched for by persons of any scientific standing. 
Their criticism is objective and temperate, and in 
all cases where a normal explanation is difficult or 
impossible they frankly admit ita being so. One 
is therefore inclined to give all the more weight 
to their mam conclusion, which is that the scientific 
proof of the reality of physical mediumistic pheno- 
mena has never yet been furnished, all the alleged 
phenomena being capable of a normal explanation 
based upon deception or madequate observation. 
The only cases which they are inclmed to leave in 
doubt are certain reports concerning D. D. Home 
and a few experiments with Kusapia Paladino. 
But even these are now of little value owing to the 
impossibility of repetition. 

That the phenomena in question are rare and 
elusive does not in itself deprive them of scientific 
Interest. But it is becoming increasingly clear 
that any hope of their substantiation depends upon 
the provision of competent observers. The quali- 
fications of such observers must be very high, 
much higher than in the case of ordinary physical 
and biological investigations. Not only must the 
psychic researcher be acquainted with all the 
abnormalities of vision m a feeble light and under 
prolonged strain, but he must also be versed m the 
numberless possibilities of deliberate deception 
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s quite incapable, as a rule, of explaining a clever 
xonjuring trick performed in a bright light. Yet 
ne will sometimes assert that all possibility of 
raud was excluded in circumstances which would 
nake @ conjurer smile. 

No new observations can in future be taken 
seriously- unless the observer shows a close ac- 
juaintanoe with the sources of error involved in 
hese investigations. In this respect the “ Drei- 
ndnnerbuch ”’ furnishes a valuable test of know- 
edge. Considering that the English -speaking 
vorld is more obsessed by spiritualism than the 
‘eat of civilised mankind, an English translation 
$ thia book would fill an important place by the 
ade of Myers and Podmore. 


_ German Handbooks of Physics. 

1) Handbuch der Hxupervmentalphyssk. Heraus- 
gegeben von W. Wien und F. Harms. Band 2: 
Mechanik der Massenpunite und der Starren 
Korper. Von Prof. Dr. Arthur Haas. Pp. xiv + 
355. (Leipzig : Akademische iat acca 
m.b.H., 1926.) 30 gold marks. 

2) Handbuch der Physik. Herausgegeben von H. 
Geiger und Karl Scheel. Band 1: Geschichte der 
Physik; Vorlesungstechnik. Redigiert von Karl 
Scheel. Pp. vi+404. (Berlin: Julius Springer, 
1926.) 31-50 gold marks. 
HE progress of. physics during the last few 
decades has been truly remarkable,, and 

t is with a feeling akin to hopelessness that the 

oresent-day physicist vainly attempts to keep 

abreast of the times. As the science has developed, 
specialisation has become mor and more neceg- 
ary, and it is to this intensive specialisation that 
shysics owes ita present vastness. In such circum- 
stances, the need for an up-to-date “ Handbook 
of Physics ’’ for purposes of reference has become 
noreasingly urgent, and it was to be expected that 
sooner or later such a work would be forthcoming. 
in English, the “ Dictionary of Applied Physics ” 
serves a useful purpose in enabling physicists to 
1ave easy access to recent developments in the 
livers branches of their subject, and in German, 
spart from several excellent handbooks on special 
ranches, Winkelmann’s “ Handbuch ” has done 
valuable service, though it is now somewhat out- 
rf-date. 

The deficiency is now being rectified, and there 
are at present in course of publication two distinct 
handbooks’ of physics. One of these, the ‘‘ Hand- 
200k of Experimental Physics,” is: being edited 
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by Wien and Harms, Ite aim is to give a detailed 


presentation of modern physics and geophysics from 
the experimental viewpoint, and to introduce only 
that minimum amount of theory necessary for the 
intelligibility of the actual facta, in view of the 
tendency of modern theory to age as freah experi- 
mental material accumulates. For obvious reasons. 
of uniformity, the number of contributors to the 
work has been kept as low as is consistent with an 
authoritative treatment of the various branches 
of the subject. Geiger and Scheel are primarily 
responsible for the editing of the other “* Handbook 
of Physics.” The number of contributors is larger 
than in the work of Wien and Harms, and the scope 
of the ‘handbook’ is more comprehensive, for it. 
aims at giving & complete survey of thê current 
position of theoretical as well as of experimental 
physics. 

The list of distinguished scientific workers con- 
tributing to these two ‘handbooks’ is a guarantee 
of the excellence of the fmiahed products. Never- 
theless, one cannot suppress a feelmg Qf regret at 
the publication simultaneously of two monumental 
works, the expressed aims of which are so similar. 
Surely one such work would have sufficed to fill 
the gap in current literature. Each ‘handbook’ is i 
to comprise some twenty or more volumes, at a 
total cost of anything from forty to sixty pounds. 
Few private individuals can afford such an outlay 
for a comprehensive work on physics, and whereas 
most scientific libraries will endeavour to procure 
one or other of the handbooks, it is equally certgin 
that they will be unable to procure both. The 
volumes can, however, be obtained separately. 

(1) Vol. 2 of the Wien-Harms ‘handbook’ is 
entitled ‘‘ The Mechanics of Particles and of Rigid 
Bodies.” This is probably the most difficult of 
the various branches to bring within the scope 
of a handbook of experimental physics, for in it 
experiment plays a much leas predominant part 
than in other branches of physics, and it has 
reached such a state of development that it has 
fewer fundamental advances to record than have 
other departments of the subject. For this reason, 
and we believe wisely, Prof. Haas haf departed 
from the acknowledged form of ‘handbooks,’ usually 
so full of detailed references to the literature, and 
the result is very pleasing. 

The book is divided into three parts, the first 
dealing with the motion of a particle, the second 
with the mechanics of a rigid body, and the third 
being devoted to the mathematical treatment of 
the mechanios of rigid bodies. The first two parts 
are comprehensive, but essentially elementary in 
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their mode of treatment, and only the most 
important results of theory are presented, in so far 
as they are of importance in experimental physics. 
The experimental foundations of the theory and the 
comparison of the resulta of theory and experiment 
are discussed, and particular attention is given to 
-mechanical problems which are important in the 
physics of measurement. The mathematical de- 
velopment of the subject has been intentionally 
relegated to the third part of the volume, so as to 
simplify the task of the less mathematical reader. 

In accuracy of thought, logical development, 
and clearness of expression, the author is a master, 
and it would be difficult to imagine ẹ more admir- 
able treatment of the fundamental conceptions of 
kinematfos than we find in the opening chapter 
of the book. Equally good are the chapters 
on pendular motion, processes of motion on the 
rotating earth, celestial mechanios, and gyroscopic 
motion,*to mention but a few. 

Free use of vector notation is made in the third 
and eesenfially mathematical part of the book. 
As the various resulta are derived, the appropriate 
references to the earlier non-mathematical sections 
of the text are given. ‘This last section of -the 
volume is perhaps the most valuable of all, for the 
treatment, though brief, is masterful, and contains 
all the essential steps in the development of the 
numerous resulta. 

The book is attractively produced, and contains 
more than two hundred illustrations, carefully done, 
which add greatly to ite clearness. The volume 
concludes with a list of references to recent litera- 
ture on the experimental aspects of such topice 
as general and terrestrial gravitation, gyroscopic 
phenomena, and friction between solid bodies. 

We have learned from experience to expect 
something good from Prof. Haas, and once again 
we are not disappointed. 

(2) Vol. 1 of the Geiger-Scheel ‘handbook’ is 
devoted to the history of physics and to the 
technique of lecture experiments. It comprises 
four chapters—rather an odd term, in view of the 
fact that the second and third chapters together 
occupy Ghly twenty-eight of the four hundred 
sages in the book. r 

The history of physics (Chap. i.) has been 
admirably written by an acknowledged authority 
on the subject, Prof. Hoppe of Göttingen. In one 
hundred and eighty pages we are provided with a 
fascinating account of the progress of physical 
science from Babylonian times up to the year 
1895. The first section deels with the contributions 
of thé Babylonians, the Egyptians, the Greeks, 
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and the Arabians, and concludes with a revier 
of scientific advance in Christian Europe as fa 
as the year 1600. At this point was initiated . 
period of sound progress, when men like Keple 
and Newton placed the subject on an exact basit 
and freed it from methods of idle speculation whici 
all too frequently characterised the work of thos 
who preceded them. The second section’ of th 
chapter is concerned with this period of intensiv 
growth, and brings us to the year 1842. In th 
third and final section, which ends with the yea 
1895, we pass in review the work of Kelvir 
Helmholtz, Maxwell, and their contemporaries, an: 
are led from classical physics to the fringe of moder 
atomic physics, fer the chapter odncludes wit 
the discovery of radium and polonium. Detaile 
references are to be found on almost every page 
This interesting account of the development c 
physics through the ages arouses feelings of regre 
that moré time is not devoted, in academic courses 
to the history of physics. Text-book physics ofte: 
tends to give us a wrong sense of perspective i 
the development of the subject, for it has frequent, 
happened that great advances have been stimulate 
by the use of hypotheses accepted at the timc 
but later shown to be untenable. Prof. Hoppe ha 
endeavoured to give a balanced treatment of th 
growth of physical knowledge, and to place th 
historical evidence in its right perspective; th 
result makes informative and instructive reading. 

Prof. Scheel contributes a brief but interestin 
account (Chap. i.) of the development. of tb. 
research literature of physics, commencing wit 
the Philosophical Transactions of the Royal Soctetm 
which first appeared in 1665, and ending with th 
“ International Cxjtical Tables ” of the Nations 
Academy of Science and the National Researo 
Council, the first volume of which appeared i 
1926. In Chap. iii., Prof. Timerding gives 
critical account of the teachimg of physics i 
elementary and m high schools. Although hi 
remarks have particular réference to German con 
ditions, many interesting and generally applicabl 
aspects of the question are discussed. Teachin 
and research in the universities are also dealt wit 
and an account is given of the establishment an 
development of scientiflo societies and researc 
institutes, and of research publications. 

The importance of experimental lecture demor 
strations in university courses of physica has lons 
been recognised, and although the maim lines ( 
experimentation are more or less fixed, eec 
department of physics has ita own little specialitia 
University teachers are constantly on the look ou 
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[or new or modified experimenta for lecture courses, 
and the editors of this ‘handbook’ have wisely 
included a section (Chap. iv.) on the technique 
of lectures, by Drs. Mecke and Lambertz, both 
af the University of Bonn. Many hundreds of re- 
presentative lecture experiments on all branches of 
physics are described, numerous tables of data are 
given, and the text is copiously illustrated by 
axcellent diagrams, many of which can be obtained 
from Dr. Mecke in the form of lantern slides. This 
sollection of lecture experiments well repays careful 
study, and should prove invaluable to university 
lecturers in physics. ; 

The volume under review is nicely printed on 
zood paper, and is remarkably free from misprints. 
On p. 235, Fig. 21 has been erroneously inverted, 
and on p. 268 the melting pomt of mercury is 
ziven ag 39° C. l R. W. L. 


Primitive Ferns. 

The Ferns (Filicalesy: Treated Comparatively with a 
View to their Natural Classification. By Prof. 
F. O. Bower. (Cambridge Botanical Handbooks.) 
Vol. 2: The Eusporangiates and other relatively 
Primitive Ferns. Pp. vi+344+1 plate. - (Cam- 
bridge : At the University Preas, 1928.) 30s. net. 
“ On a far-looking tower J stood to watch, 

And three tribes I beheld, of war-bands three.”’ 
HE prologue of this second volume on the 
ferns, opening as it does with this apt 
quotation from Way’s translation of Euripides’ 
 Supplants,”’ serves well to define the author’s 
position in dealmg with his theme. For having in 
his first volume built for himseH a basis of morpho- 
logical criteria, drawn from the entire range of 
ern life, he now proceeds to use it as a poiat of 
vantage from which to view the group as a whole. 
4s the armies in the Greek play were seen to be 

‘ormed in three distinct columns, each moving 

ndependently, so also the author sees three main 


phyla of ferns progressing from geological time in“ 


in evolutionary march, at first distinct and mainly 
livergent, but later converging in character in the 
more recent stages of phyletic advance. As in the 
oattle graphically described in the play, the several 
xolumns finally merged in an inextricable mêlée, so 
in the later phases of fern evolution does the writer 
ind the advanced members of his group, and his 
sask of complete segregation of the several phyla 
Í descent, according to their detailed features, 
crows in difficulty. 

The broad basis of comparison which Prof. Bower 
1a8 raised in his first volume, with the view of 
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phyletic seriation of the ferns, is skilfully built on 
the values which he assigns to morphological 
features, each of which he has sought to weigh 
truly. The external morphology of the shoot, the 
internal constitution of the plant body as indicated 
by segmentation, the architecture and venation of 
the leaf, the vascular system, the dermal append- 
ages, the position and structure of the sorus, 
the indusial protections, the characters of the 
sporangium and of the spores, the spore-output, 
the morphology of the prothallus, and the embryo- 
logy of the sporophyte, have all fallen under his 
critical judgment during his lifelong and intensive 
study. Each he has examined critically in the 
ferns at large, and his views have not passed 
unchecked by the fossil records. ° 

As the analysis has proceeded the conclusions 
have become more acceptable that the simple shoot, 
radial in construction, and commonly unbranched, 
is primitive, while the prone, dorsiventral, and 
unequally branched shoot is almost undoubtedly 
derivative. In relatively primitive ferps there are 
several initial cells in the apices of stem, leaf, root, 
and sporangium, while in later derivative types 
there is usually a single initial cell in the apices of 
these organs. The primitive forms of leaf dre 
characterised by a dichotamised distal region, some- 
times with basal stipular growths, and by leaf- 
segments which may be all separate, and each 
provided with a single vem. The primitive venation 
is open with free endings. In advanced ferns the 
leaf may be webbed, the venation reticulate, and 
the lower pinns arranged monopodially. ‘The 
primitive axis is protostelic, the more advanced 
solenostelic, dictyostelic, polycyclic, or marked by 
further complications. Dermal appendages m the 
form of simple hairs constitute a primitive feature, 
while branched hairs, and in particular flattened 
scales, are held to be indicative of advance from 
simple hairs themselves. The marginal position 
of the sorus, more frequent in early than in late 
fern types, has passed in several distinct phyletic 
series into the superficial, as the area of the leaf- 
blade increased. The individuality of the sorus 
has also been lost in many sequences by fissions 
or by fusions, or the sori have been obliterated in 
time by spreading of the sporangia generally over 
the leaf-surface. The most important variations 
are, however, those of constitution of the sorus, 
three types of which have been distinguished, 
namely, the simple, gradate, and mixed. The first 
is characteristic of Palsozoic ferns, though it 
survives to the present. day. The last is to-day 
prevalent but is absent in Paleozoic ferns. The 
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gradate sorus is an intermediate type in ‘many, but | superficially. With their allies they constitute tw 
not all, phyletio lines. consistently defined series, the Marginales and th 


There is no indusial protection in Palæozoio 
ferns, nor is such found in certain modern advanced 
types. But between such.extremes protection by 
various means is provided notably by different 
types of indusium. The indusiate sorus is thus 
considered a later and derivative type, while on the 
other hand there is good evidence that the modern 
non-indusiate state has often resulted from the 
abortion of an indusium previously present. In 
the progression from Palsozoic to modern times 
the sporangium shows consistent reduction in size, 
with increasing specialisation of the mechanism of 


spore dispersal, while the sporangial form, length 


of stalk and the position of the annulus and the 
stomium vary likewise in close relation to the 
constitution of the sorus. A gradual diminution 
of the spore-number accompanies the reduction and 
specialisation of the sporangium from geological 
time onwards. There is little to be gleaned for 
phyletic purposes from the vegetative features of 
the prothallus, though a gurer basis for comparison 
_ geems to be provided by the sexual organs, and in 

particular by the antheridia, which are not only 
deeply sunk in the prothallus of the primitive ferns, 
but are also there massive, while in the more 
advanced types they project and are relatively 
delicate. As to the embryology of the ferns, it is 
held that the primitive embryo was probably a 
spindle-like structure with suspensor and shoot, 
while the root is an accessory organ of later 
development. The presence or absence of a sus- 
pensor is regarded from the phyletic viewpoint as 
the most important comparative feature relating 
to the fern embryo. 

With the field of comparison thus widened the 
author proceeds to the detailed consideration: of 
certain families which are held to be the most 
ancient among known ferns. These are the 
Cosnopteridaces and Osmundaces, which have 
had undoubted Palsozoic existence. With them 
are closely grouped for comparative reasons the 
Marattiaces and Ophioglossacess, as they also 
are Huspérangiate ferns. 

. The remainder of the ferns, though prefigured in 
some measure by fossils of the Palsozoic period, 
first began to assume their ordinary characters in 
the Mesozoic period or later. Their relationship is 
clearly with two relatively primitive families, 
namely, the Schiziacee and the Gleicheniaces, 
both of which became firmly established in early 
Jurassic times. ‘The former bears its sori on the 
margins of the leaves, the latter produces them 
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Superficiales, and are regarded as having no 
improbably originated from some common earlie 
source. 

To the discussion of these fascinating an 
primitive families . this beautiful book is mainl, 
devoted. With consummate skill in presentation c 
fact and argument, and with a wealth of illustratio 
to illumine the written-page, the author carries th 
reader through the intricacies of form and structur 
which the ferns display. It is only when th 
closing chapters are reached and the general reviey 
of the primitive ferns as a whole has been read, tha 
a full appreciation is gained of the power of ‘th 
argument which has guided the author throughou 
the arduous task of phyletic grouping. The con 
sideration of the more advanced series of ferns i 
delayed to a later volume, but to all who read thi 
book must come a growing desire for the productio 
at an early date of the remainder of this fascinatin, 
narrative of the march of evolution. 

J. MoL. T. 


Our Bookshelf. 


Measuremenis of ihe Cubical Contents of Fore: 
Crops: being a Critical Investigation inio th 
Methods of Measuring Sam Plots, wit 

jal reference to the lity to Error. B: 

D. Chaturvedi. (Oxford Forestry Memoir 
No. 4.) Pp. xv+142. (London: Oxford Un. 
versity Preas, 1926.) Paper, 10s. net; clotl 
128. 6d. net. 


SYLVIOULTUBAL research is becoming more and mor 
dependent on observations made in anen 
sample plota.. These plotas are marked out in th 
forest, treated according to the desired exper 
mental methods, afid the volume of timber standim 
in fhem is periodically measured. The value « 
such observations is entirely dependent on th 
accuracy with which the volume of standing cro 
can be measured, and even samall errors in 
measurement of any plot may lead to very fals 
results. Thus if the volume of a plot imorease 
in five years by 20 per oent., an error of +3 pe 
cent. in the first measurement and -3 per cen! 
‘in the second may reduce the increment, a 
measured, to about 13 per cent. Far accurac 
in measurement can be assured if a num be 
of sample trees can be felled for detailed 

but the felling of numerous sample trees is gan 
sufficient to upset the sylvicultural experiment + 
hand 


In order to obviate these difficulties, nearly ever 
forest research station ia Europe has designed it 
own method of measuring standing timber, and j 
is claimed that many of these methods give ver 
considerable accuracy. In the memor unde 
review, Mr. Chaturvedi has collected together a 
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«vailable records of these methods, and oy personal 
risits to many of the continental redearch stations 
16 has equip himself with the latest relevant 
nformation. He has subjected the various methods 
0 mathematical analysis, and has applied most of 
ahem to the measurement of certain plota in which 
ill the trees were felled to allow of accurate volume 
letermination, by which means he has obtained 
aseful empirical evidence as to their relative 


re 

Mr. turvedi also propounds a new method 
whioh aims at combining the good points of 
iveral other systems. This method avoids felli 
any exceasive number of trees, and is well wo 
‘esting carefully in the field. W. E. H. 


Tables Tone and Chemical Constantis ; and 
some Mathematical Functions. By Dr. G. W. C. 
Kaye and Prof. T. H. Laby. Fifth edition. 
Pp. vii+161. (London: Longmans, Green and 
Co., Ltd., 1926.) 14s. net. 


Srx years have ela since the publication of the 
Fourth edition of these invaluable tables, and it is 
significant of the change in scientific outlook that 
the first page of the book is now devoted to atomic 
„numbers and the last to a new table of isotopes. 
Kn the list of elements in the order of atomic num- 
bers, three numbers only, 61, 85, and 87, are still 

resented; the first of these gape will now 
be by the new element iJlinium, the isolation 
of which was reported in Natura of June 5, 1926, 
p. 792. New matter has been added on the 
mechanical equivalent of heat, a subject which 
Wrof. Laby has personally investi 
weighted mean of.the determinations of Joule’s 
equivalent made since 1880 is given as 4:182 x 10’ 
args per 20° calorie on the of the hydrogen 
thermometer. 

The reviewer turned eagerly to the value assigned 
to Planck’s constant, A, only to find that the authors 
have made no attempt to dearies between the 
various experimental values quoted. Even the 
oritical discussions by Ladenburg and by Birge are 
Qot referred to. The true valfe is robal, very 
usar to Planok’s original estimate, A =6-55 x 107 
erg sec. The same cautious attitude is adopted 
in the value quoted for the fundamental electron 
sharge, which is given as ¢=4-77 x 10-” e.s.u., with 
a reference to Millikan, July 1917. It may be sug- 

that in future editions more attention should 

paid to spectroscopic constanta—even Rydberg’s 
constant does not appear to be mentioned—and 
other important constants associated with the 
a apie theory. Scientific workers owe a debt to 

6 authors of this volume, which only those who 
Ihave attempted to collect such numerical results 


oan fully appreciate. H. S. A. 
The Evolution and of the Quanium 
Theory. By N. M. Bligh. . 112. (London: 
Edward Arnold and Co., 1926.) 98. net. 
ph adorns its 


Pror. Max PLANOK, whose Te 
Krontispiece, contributes a short foreword to this 


little book. The author sets out with the ne 
k 3 


worthy object of producing a “‘ concise hand 
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for the “ general scientific reader.” In Part 1 he 
sketches the classical arguments leading to Wien’s 
radiation law and the Raleigh-Jeans law, and 
describes how their di ent with each other 
and with iment led Planck to his formula and 
law. Part 3 is a description, which does not profess 
to be complete, of some applications of the theory ; 
band spectra, for example, are barely mentioned in 
two sentences. Planck’s second hypothesis and a 
somewhat irrelevant discussion of Nernst’s heat 
theorem, however, fill a whole chapter. The 
chapters on the ae quantum hypothesis, specific 
heats, and optical spectra, though of necessity 
brief, are i 
Unfortunately, the author is much ab sea in 
radiation theory and statistical mechanics. Chap.1., 
his introduction to radiation theory, is so involved 
that it would be almost unintelligible to any one 
unfamiliar with the arguments , andhe proof 
of Wien’s displacement Jaw in Chap. ii. is still worse. 
InChap. iii., onstatistical mechanics, the prelimi 
explanation is worthless, while the proof of Maxwell's 
distribution law contains “. . ., let ên be the num- 
ber of. molecules having velocities whose r-com- 
ponents lie between u and w+8u’”; and later, 
‘En = 0,” no distinction being made between 
that number and ita variation. There is a oon- 
siderable number of mis-statements, such as “ A 
complexion is thus the number of ways in which a 
cular arrangement can be carried out,” and 
‘Now since the mase of the helium nucleus eig 
slightly greater than that of the hydrogen nucleus,” 


and misprints are frequent. 


Animal Ecology. By Prof. A.S. Pearse. (MoGraw- 
Hill Publications in the Zoologi ences. ) 
Pp. ix+417. (New York: McGraw-Hill Book 


Co., Inc.; London: MoGraw-Hill Publishing 
Co., Ltd., 1926) 20s. net. . 
Tue science of animal ecology is relatively new, 
but a considerable amount oe attention has been 
directed to this aspect of zoology since the begmning 
of the century. In this development American 
biologiste have played a leading part. We recall 
Shelford’s valuable work on the animal communities 
in temperate America and Adam’s useful guide to 
the study of ecology in this connexion, both of 
which gave a tremendous impetus to the study of 
animals in relation to their environment. Most of 
our knowledge of the subject is, however, contamed 
in short scattered papers through a vast range of 
ek aaa literature or in more specialised works 
ealing with particular groups. 

Some guide to this maze of iderstare was clearly 
needed, and Prof. Pearse has rendered conspicuous 
service in undertaking this task. His book seeks 
to indicate the scope of the subject and to outline 
ita various sub-divisions. The treatment is of 
necessity brief, but with the aid of a comprehensive 
bibliography the reader is directed to details 

ing any pia t of the subject. 
The book should serve & purpose as a work 
of reference to university teachera and students in 
ting to them a broad and orderly survey of 


presen 
a very large field. 
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Letters to the Editor. 
[The Editor does not hold himself erl he 
by hts 


can he undertake to return, nor to 

the writers of, iad MENEE Guended for tis 
or ary other part of Nature. No nottos 1s taken 
of anomymous communications. ] 


Atmospheric Circulation. 


THs omission of references seldom leads to im- 
telligibiliity, and I fear I should have been unable to 
trace the review SEG by Prof. W. H. Hobbs 
(NATURE, Deo. 25, 915) had Mr. ina not 
siladedto fe aia Isieae 46 me: Prof. Hobbs asserts 
that my result (Q.J.R. Met. Soc., 1926, 85-104) that 
the prevailmg preasures around the poles should be 
low was explicitly stated by me to refer to an atmo- 

here symmetrically over & uniform earth 
and unrestricted by friction. This is not the case. Itis 
_ true that wo out the solution of such a problem, 

but the result I obtained was that, with the highest 
temperatures over the equator, the preasure would 
Increase all the way to the poles ; this is diametri 
O to Prof. Hobbe’s quotation. Prot. 

obbs omits to mention that 
which of the AE WOR TEPO for the 
chief difference and observation; that 
I traced it to friction; aT t my final inference of 
the existence of Lad Naan les was the 
result of an t de on friction. 
Incidentally, PE arp pete theory, if adapted 
to cooled aerials would be in itative agreement 
with the facta as stated by Prof. Hobbe. 

While this matter is under discussion reference 
must be made to a oriticiam b F. J. W. Whipple 
(QJ .R. Met. Soc., 1926, p. on aa ee 
paper that if the revailing tion no of a 
l given parallel of latitude is efther easterly or westerly, 
It can be mamtamed friction only by inter- 
a that I 
had dynamical grounds for believing that this inter- 

would, m the conditions of the northern 
hergisphere, involve mainly south-west and north- 
east winds, I inferred that the polar circulations 
must be westerly. sree de ta out a weak- 
nees in the argument, and ed me to modify 
this conclusion. It seems clear that if there were no 
_ horizontal in of air, the effect of surface 
friction would be aim ly to make the-air drift across 
the isobars until AET a of preasure at sea-level 
were annulled, ata Gen Godld be ae surface winds 
anywhere. Somehow this condition is forestalled by 
the development of irregular winds of Ar ered type, 
which maintain a continual interchange of air across 
the mean annual aari and the ae 

- on o 


ia ae westerly winds 
and south of it. The winds at the southern 
boundary of the belt of prevailing westerlies in the 
northern hemisphereemust be mamly north-east and 
south-west; but there seems to be no reason why 
they ahould persist all the way to the pole, and if the 
currents are deflected within belt 80 as to become 
mainly north-west and south-east at its northern 
margin, they will be capable of mamtammg an 

easterly circulation north of it. 
Pcerterceenas I see no great objection to anticyolonic 
Arctic and Antarctio regions. The 
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maintenance of any general circulation and are not 
disturbances on rt. Presumably the dis- 
tribution of the belts of easterly and westerly winds 
would be affected by a change in the distribution of 


ig cin in latitude. 
Bonacina’s quotation in his review (Geog. Jour., 
Sept. 1926) expressed correctly the views I held at the 
time he wrote, but as a result of Mr. Whipple's note I 
have somewhat modified them in the sense indicated 
above. The question of the existence of glacial anti- 
cyclones strikes me as one to be settled by observation. 
I would only point out that the great majority of the 
observations quoted on the point are relevant. They 
refer to stations near the coast, where parmanent out- 
flowing antitriptic winds are to be expected whatev 
the winds in the interior of the continent may be. To 
infer an anti io circulation over a glaciated 
continent on basis of winds from the land at 
coastal stations is like out whether it is raining 
o observations in the 
Koch, de 
ted by Prof. Hobbs in his 
none of the others are. 
HAROLD JEFFREYS. 


book, are to the ok 





The Significance of Phosphorus in Muscular 
Contraction, 


An examination of the v 
dealmg with the function of 
in [the chemical mechanism achanian OF 
reveals so many contradictory statements that it is 
evident that the technique in use must be subject to 


some serious fault. Since we have found t is 
eee the maim cause of -the t resulta 
in this fleld, it seems d le to ‘com- 


pumice our results without delay. 
There appears to be in muscle tissue an organic 


ae da com which, by reason of ee 
solution, has been confused 


a a hate, to which it gives rise in 
the course of the tion of morganic phosphates 
by the methods of Embden or of Briggs, or by any 
method involving the use of mineral aad. The con- 
fusion is increased by the fact that this substance, 
the organic Phosphorus compound which we have 
designated ‘ph is intimately connected 
I mechanism of contraction ; ‘the 
estimation, therefore; of “inorganic ’ hosphate by 
the above methods is hopelessly since by 
them one measures the sum total of two substances 
which vary independently in amount. It is possible, 


by avoiding the use of acid eee to estimate 
true mo c phosphate, since ‘ph 
to be stable | in neutral or ohy elketiee 


eine 
gastrocnemius 


table; which concerns the 
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corresponds to the ‘ inorganic ’ phosphate as estimated 
by the ordimary methods. 

These facts suffice to explain many of the anomalies 
to be found in the literature. We will deal here with 


thetic 
action of the fluoride ion. Compaermg the and 
last columns in the above table there is an apparent 
synthesis of 65 of ‘morganic’ phosphate into 
something not estimated by the Embden nectar lan 
The real state of affairs, however, seems to be b 
the true inorganic phosphate is not affected at all. 
Either the fluoride ion catalyses the conversion of 
oe ’ into some acid-stable compound, or 
it poisons a catalyst which normally causes its 
transformation into inorganic phosphate. Rapidly 
induced fatigue produces a similar but smaller afec. 
One further point of interest worthy of note here is 
that while iated muscle contams about the same 
amount of genuine inorganic phosphate as does striated. 
(skeletal) muscle, it appears to contain no ‘ phog- 
phagen.’ The-heart muscle of the frog also gives 
poet 20 ae eee horus per 100 gm. 
of muscle, together with a slight but definite amount 
of ‘phosphagen.’ One is tempted to correlate the 
‘ phosp ’ content of a muscle in its resting con- 
dition with its ability to respond to sudden demands 


for violent activity. 

Whilst we have at t no definite knowledge of 
the nature of this it seems quite possible 
that it may be the unstable (‘ active’) hexose mono- 
popan, the existence of which was inferred by 

eyerhof in interpreting the phenomena of glycolysis 
jn cell-free muscle extractes, and the fermentation of 
sugar by yeast. P. Eaaumron. 

M. G. Eaquyron. 

Dept. of Physiology and Biochemistry, 

University College, London, 
Jan. 5. 


————[S— 


Effect of a Large Number of Receiving Aerials 
on the Propagation of Wireless Waves. 


Is connexion with some I ta, I was led 
recently to estimate the extent to which «4 
number of iving aerials would contribute to the 
absorbing effect of the earth’s surface on wireless 
waves in resonance with them., A short calculation 
showed that, with a density of aerial distrihution 
such as now exists m an urban district surrounding 
a local broadcasting station, the energy absorbed by 
the serials ahould be the decisive factor in detar- 
mining the surface attenuation. Binoe the aerials 
would naturally only effect those waves which were 
very close to wave-lengths to which they were tuned, 
it wag not difficult to test this conclusion. A number 
of experiments have been made i glean raii see 
ciple of measuring the intensity of waves which have 
travelled acroas a considerable aree igs: Re 
numbers of broadcesting aerials, the wave- 
being gradually varied from just below to just above 
the normal wave- of the local broadcasting 
station (2 LO) to which the majority of the serials 
may be assumed to be tuned (that is, a wave-length of 
864 metres). 

These experimente, which were carried out with the 
assistance of Dr. Smith-Rose and Mr. Munro, with 
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. 1), when receiving from the 
ni House, an increase in 
intensity of the order of 90 cent. was observed 
for a variation m wave- of only 5 per cent. ; 
while it will be seen that for a wave- 
of 120 metres a total increase of field strength of 
nearly five to one was obtained ; that is, for a given 
power transmitted, the received power increased more 
than twenty-fold. 
Now the hypothesis that this effect is mainly due 
to the transmitted waves mg in and out of 
resonance with the aerials in their path is 


Thus, at Slough (see Fi 
2 LO transmitter at 






-- -g ~- e m — — - = 


200 METRES 200 
G Wavelengths 
Fra. L.— Effect of Taro ee ae on recai ved field strength, 
Transmitter—2 . Reoatrer—flough. 
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by the fact that the effect was found to increase in 

ion to the distance which the waves travelled 
over crowded residential districte, and was negligible 
when the wave path lay almost entirely over open 
country with only a small residential area round the 
transmitter. The hypothesis was further canfirmed 
by the fact that effect was shown not to be 
peculiar to a given tranamitter or receiving site. On 
the other hand, it seems at first to be contradicted 
by the fact that the minimum intensity, and there- 
fore apparently the maximum absorption, does not 
occur at the resonant wave-length but at a wave- 
length considerably below. In some casgs the mini- 
mum had not been reached at 300 metres, below 
which ba cee oe Sey have not yet been 
carried. A brief study of the theoretical side of the 
problem, however, shows that this is not necessarily 
the case. If an electromagnetic wave is propagated 
in a medium containing resonators of all one period- 


icity, it is well known that, on varying the wave- 
length of the waves in the neighbourhood of the 
resonant value, there is a critical in the 


medium, not only of its absorption factor but also of 
its refractive i the latter ces responsible for 
the optical phenomenon of an ous or selective 
dispersion. 
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Now there is an undoubted ogy between this 
and the experiments under discussion. I 


mediately above the earth’s surface contaming the 
tuned aerials. We must, therefore, take into account 
. the ible effect of a change ın the refractive index 
of this medium as well as in ita abaorption factor. 
But, the theory of wireleas wave propagation as de- 
veloped by Sommerfeld and others shows that the 
former factor may be as important as the latter 
Ip determining the attenuation which the waves 
will experience in passing over the earth’s surface. 
Finally, the theory also shows that a variation of 
the refractive index with the wave-length in the 
manner demonstrated in theoretical and imental 
optics in such circumstances (anomalous di ion) 
would have a tendency to cause the point of maxi- 
mum attenuation land therefore minimum received 
Intensity) to be shifted to the left of the oritical 
wave-length lme, as it was found to be from ob- 
servation. This 1 manifestly only a tentative ex- 
planation, but it is enough to show that this unex- 
feature m the experimental resulta does not 
invalidaté the general conclusion that the large 
number of i aerials in the London area have 
& very marked absorbing effect on the waves pasing 
over them. 


Radio Research Station, 
Ditton Park, Slough, Bucks, Deo. 6. 





Relation between the Reciprocal Impenetrability 
of Matter and Pauli’s Exclusion Principle. 


Wuaw the collisions between the molecules of an 
ideal gas are taken into consideration, then the 
motion of the gas does not ap ' to be multi ly 
periodic. It is therefore im le to quantise thie 
motion by means of the ‘ classical’ quantum theory. 
Moreover, in the treatment of the ideal gas by means 
of the new ‘ undulatory mechanics,’ hitherto only the 
impenetrability of the walls of the vessel has been 

ran into account, and not the reciprocal impenetra- 
bility of the molecules (E. Schrödinger, Phys. Za., 27, 
95, 1926). . I pro to show here that, in the 
case of im le moving mass-poinis, wave- 
mechanics gives an exact and very elementary solu- 
tion. Simultaneously we arnve at the relation 
mentioned in the title. 

For purposes of brevity we will limit ourselves to 
a ‘one-dimensional’ gas: N monatomic mass-points 
of equal mass M are enclosed in a tube, which extends 


from x= -5 tow= +5 If we first take into account 


only the impenetrabilty of the ends of the tube, then 
we have to look for all the solutions of the N-dimen- 
sional Schroginger-equation ` 
in i A 8ril 
[atat E tat p E |y=0, (1) 
which are equal to zero at the faces of the N-dmmen- 
sional + goube., Thee solutions are : 
Y = 008 aT COB agla . . . COB aydy, . (2) 
where a, ... ay are arbitrary positive integers and 
a 
where Ẹ = g(a" + ... @7y). To the samé Æ, and 


with the same numbers a, . . . ay, there belong also 
all the solutions biae from solution (2) by ex- 
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changing all the co-ordinates D . 
other, at the same tame keeping the numbers a, . 1. Oy 
fixed. By multiplication of all these solutions by 
arbitrary constants and addition, we obtain the most 
general solution of this kind : 

X EZOP «+ Py) COB a,Dp, COB arp... COB dye, (8) 
where p, ... Py signifies ons permutation of the 
numbers l... N, and the summatiomr must be 
taken over al the permutations. 

Now let us also consider the reciprocal impenetra- 
bility of the molecules. That can be done by means 
of the additional ‘ diagonal-restriction’; which in 
wave-mechanios corresponds to the impossibility of 
two molecules ing the same point in space at 
the same time. Of all the solutions of the form (3), 
only those are allowed which are also equal to zero 


at all points of the piit, flat ‘ diagonal-spaces ' 
of N -1 dimensions which are represented by the 
equations 2 =2,(h,k=1,... N). It can be shown 


now best by considering first the cases N=2 and 
N=83 that all the constante Olp.. 


. vy with each 


arguments p,... Py are derived 
l... N by an even or an odd 
number of simple permutations. Or, in other words, 
because of the reciprocal impenetrability of the molecules 
only the antisymmetric solutions are allowed : 


OOB 41%)... COB aty 


partem (@,...0%)=0.| : : . (4) 


006 Gy, ... OB ary 

Thus, just those solutions which, acoordmg to the 
Apoa oha of Heisenberg and Dirac, are connected 
with Pauli’s exclusion principle (the exclusion of 
equal quantum numbers for two electrons in the 
same atom—in our case for two gas molecules in the 
same vessel), the determinant becomes identically 
equal to zero when two of the numbers a, are equal 
to each other. 

Finally, we may remark as follows: 

I. For a three-dimensional gas contained in a 
vessel of general form, naturally y apy \7¥®) must be sub- 


stituted for sin az; further, in the * diagonal -restrio- 
tion’ the equations (x, ~ £.) + (y, - Y)? + (s, ~#,)'=0 
for ©, =2,, and we have always to exchange a triplet 

x with a triplet 2,4,5,. 

A In order to show that the impenetrability of 
the walls and for the molecules nust really be ex- 
pressed by the corresponding zero-conditions of the 
solutions of the Inger tion, we approxi- 
mate first this impenetrability by continuously vary- 
ing forces of repulsion and then we go in the resulting 
aona to the limit. 

II. At the same time we get very simple models for 
the treatment of the question of how far the Pauli’s 
exclusion principle holds for two electrons if they are 
in the same atom but not if they belong to distanotly 
60 atoms. 

. The non-validity of Pauli’s principle for ‘ light- 
corpuscles’ should now haps connected with 
therr reciprocal tty, though the very Poe 
visional and lical character on one band of the 
light corpuscles, and on the other of the multi- 
dimensional wave tion (1), ahould ially be 
remembered here. remarks and som connected 
statistical questions will be dealt with elsewhere. 

PAUL ExRanrsst. 

Instit. v. theor. Natuurkunde, 

Leiden, Holland. 
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The Imperial Forestry Institute. 

Sowa comment is called for on the note on the 
Im Fo Spee E eae 
of 15, p. 96, and which is likely eda cena ie 3 
panresaion in the minds of those unacquainted 
the facts. With reference to a proposal to spend a 
sum of £75,000 on the erection of new buildings to 
accommodate the Imperial Forestry Institute at 
Oxford, the following observation is made: “On 
the face of it the scheme appears to be a laudable 
one. Nevertheless, it would seam to demand further 
careful consideration if this money or the bulk of itb 
is to be provided from the Treasury.” As there has 
been no ha edge that the Treasury should make 
any contribution towards the scheme, the fears 
oe 
this instance be,set at rest. 

The note concludes with the fol passage : 

ine eis mopese to demand axpeble ad oe. 
biased inquiry before the Government is committed 

to thé scheme; they are: (1) Are not the existing 


tion required, both up to the degree post-graduate, 
and to undertake research ? (2) Is it advisable to 
shut up f education in a water-tight com- 
partment ?” writer is apparently not aware that 
such‘an inquiry was carried out a few years ago by 
an In tal Committee on Imperial Forestry 
Education, which issued in 1921 a report published 
as Command Paper 1166. In this th the 
above nenion i are definitely in the nega- 
tive. proposing the esteblishtnent of a central 
institution for higher and research in forestry, 
the Committee made it clear that there was no 
intention of interf with the work done by 
orestry, and provided‘ the 


from these schools should be eligible for admission to 
the central institution. The Committee may be 
presumed to have conducted its Inquiries In an 
Impartial manner; it visited the universities - of 
Oxford, Cambridge, r, and Edmburgh, and also 
took evidence from er untversities, as well as 
from institutions and aoaiatise Interested m palate 
Pe ee ce eer 
institute we may assume that it selected 
TA P which it considered ioe; suitable for the 
end in view. 
Apart from the inardeparnenta Comitas; the 
estion was carefully considered by two te 
ire Forestry Conferences, one in on m 
1920 and the other m Canada in 1923. At both 


ments for higher 
was commented on, and 
a central institution for the needs of forestry in the 
British Empire was The Interdepartmental 
Committee’s recommendations were endorsed by the 
Age ake Forestry Conference and also by the 
nomic Conference held m London m 
Institute was accord- 
and started work in 


siesta 


progress 
et ee gee 
annual 8. TROUP. 
Geena Forestry Institute, 
Oxford, Jan. 19. 





x 


Ir under “Treasury ’’ Prof. Troup includes the 
Colonial Office and Forestry Commission (the latter 
two offices defraying the bulk of the expenses of the 
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| Institute at present), the tax-payer 


er, whether in Britain. 
or overseas, will be relieved to have the assurance. 
Prof. Troup’s somewhat ex porte account of the 
leading up to the inauguration of the 
itute ın 1924 has in one form or another appeared 
on several occasions in the Press. He does not, 
however, appear to realise that a growing body of 
scientiflo opinion is at the back of the representations 
which the authorities of the Universities of Cambri 
and Edinburgh placed before the Secretary of Sta 
for the Colonies and members of the Forestry Com- 
mission on the subject of the concentration of (State- 
subsidised) post-graduate forestry work of all kinds at 
one university. The authorities of the two univer- 
sities stated quite definitely that they had no inten- 
tion of giving up the post-graduate courses they had 
already inaugurated, and all they asked for was an 
‘open door.’ It is understood that the Secretary of 
State accorded a sympathetic hearmg, and m 
that whilst nothing could be done at the moment, 
experiment was only made for a five-year aad 
would be open to a reconsideration at the of the 
period. THe Warrae or THa NOTH. 





Ionisation in Hydrogen Chloride Vapour. 


`- BHoFORE a meeting of the American Physital Society 
in April 1925, I° rted some p results of 
an investigation of ionisation by electron Impact in 
hydrogen chloride vapour at low pressures, using the 


familar ee ee 
ions produced I observed in 


numbers 
tien EE and negative ions of which ratio of 
charge was about 36 times that of ee ee 
nucleus. At relativel reasures I had also de- 
tected. Ive iong prea ut 72 times the same 
unit. At all pressures the ions Ht, H,+, and (H,0)+ 
had been resent, although in general there were fewer 
of these of the other 
Since then the study has been extended, using a 
new Sppara mis of higher ræolving power. The ions 


were resolved into four te types of 
itive ion, namely: (CI), (HCI*)*, (CP), and 
Cl"); and only two types of ive ion, pre- 
sumably (C1#)- and (Cl?7)-. The ratios (C15}+/(Cl aie 
(HCI)? (ICI), and ( )-/(C87)- were 
in the limite of error, to the computed dancy 


ratio of the isotopes based on ee atomic weight af 
chlorme. The heavier ions previously mentioned 
were not Seii at the lower preasures necessarily 
used im the new apperatus, and therefore could not 
be l identi 
mparisons of the relative numbers of the different 
ions mee many different conditions of pressure, 
energy ol striking electrons, eto., have led to the 
on AA the only n ion o by an 
impact of an electron of i aad 75 volts 
energy on a hydrogen chloride ea ET is (HCl). 
This is the type of ion to which corresponds the 
ionisation potential of about 18-8 volts oe by 
others. 
A widely held conception of anion by impact 
in hydrogen chloride assumes that the primary process 


consists of the formation of H+ and Cl- jione. © con- 
clusion reached in these ents is contrary to this 
assumption, though it was difficult to the 


, gince both H+ and Cl- ions were produced. 

owever, (1) it was observed that at low pressures 

there were always more H,* ions than H+; (2) 

neither of these showed any reproducible quantitative 

relationship to the (HCl)+ ions ; (8) their number was 

peared with the latter, except when 

the apao, had been evacuated only recently ; 

and (4) they diminished and finally disappeared with 
F? 
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time, as the apparatus stood for days contimuoualy 
evacuated. - 
Thesé resulta and others led to the conolusion that 
ie hydrogen ions came not from HCl molecules but 
molecules formed probably Py gom some Process 
‘the presence of the hot t and of 
vapour off by the walls of the tube. 
Furthermore, ent of the electrodes and 
fields in the tube tted the discovery that the 
Cl- ions observed came from close to the filament and 
that none came from any 
more than three or four volta energy were available 
for impact. It thus seams le not only to account 
for the existence of the H+ and Cl- ions but also to 
elimmate them definitely as the of melastio 
electron impacts of 138-8 or more volta with HCl 
molecules. 
A detailed report of the experiments is being pre- 


pared for publication. 
. Hanky A. BARTON 
ational Research Fellow). 
Jefferson? Physical tory, 
Harv Uni 


, Mass., UB.A., -. 
. 18. 7 





A Néw Pressure-Temperature Formula 
for Vapours. y 


ABOUT forty formule have been proposed to repre- 
sent the relation between the pressure p and tempera- 
ture ¢ of saturated vapours. ‘The spss Sahai formula 
reproduce the experimental resulta only on a limited 
part of the vapour jah curve, and not an the 
whele of it. Many of them give inexact resulta at very 
low temperatures or in the proximity of the oritical 
point. Finally, none of them reproduces the critical 
point as the smgular point (end-point, le point d’arré&) 
of the pressure-temperature curve. 

I have succeeded in finding @ formula which 
satisfies all the claims both in to precision 
and in respect to correct reproduction of the oon- 
ditions on the limita. i 

The formula may be written as follows : 


> t+o=k( Yp- 190 ember), . . (1) 


where p, is the criti 
constanta, different for 
At pressures p sufficiently high (for ordinary 
liquids, throughout the from 1-3 atmospheres 
up to the critical pressure), Cee og Pr =B p 


is small ` a aa Fr ART is therefore 


ssinpmstive pembe with a aro belio tg 
that the exponential term practically does not differ 
from zero. The formula thus becomes simply 


t+0o=k Ap.. . . . (2) 

Such a linear relation between ¢ and yp was found in 
1883 by Jarglimek. © 

At p=p,, é as given by the formula (1), n 
discontinuously ; thys the formula reproduces 
critical point. When p is extremely small (therefore 
at very low temperatures) the term 4/p disap 
ia Gor parison with thie exponential term. “and the 
formula becomes 


log p= log py - p 


og (EY (8) 


Formula’ (1) represents with sufficient accuracy the 
experimen ental data for the most varied substances; 
for example, for liquid metals (also for meraury in 


No. 2088, Vor. 119] 


ion in which electrons of’ 


oa preur ad o Pua las 
substances 


ep aes interval from 0° to 880°), for 
studied by 8. Young, and for per- 


gases. 
The constant c has usually the values lying between 
0 and 273. Helium shows a remarkable peculiarity : 
it has o= 278; thus, for helium the fourth root of 
the vapour pressure, in virtue of formula (2), appears 
to be approximately proportional to the absolute 
tem 


ater; as “usual, shows an anomaly: the mdex of 
the root is here 18/8 instead of 4. 
A detailed account will be published in one of the 
physical journals. A. BATSanTNEKTI. 





‘Hard Seeds’ in Leguminosw. 

Ir may be of interest to Mr. Alexander Nelson 
and to other readers of Nature (Dec. 4, 1926, 
p. 804) to know that sulphuric acid has been 
used industrially for the promotion of germmation 
in hard legummous seeds for some years. The 
substitution on an extensive scale of Indigofera 
arresta for the previously cultivated Indigofera 
sumatrana by the indigo planters of Bihar durmg the 
early years of the century was, in fact, made possible 
largely by the mtroduction of the sulphuric acid 
method of seed treatment mto their agricultural 
Bihar w The seed of Indigofera arrecta wh in 

ihar was found to possess a hard cost and to 

ail to germinate almost entirely under the conditions 
af soil mojsture p in northern India. Treet- 
ment with sulphuric acid led to perfect germination in 
a well- sample of speed,-and the method was 
used for many years and is, I believe, stil] used by the 
ne planters. The procedure differs slightly, how- 
er, from that indicated by Mr. Nelson in that con- 
phere. ae EO Be dilute, acid is emplo A full 
description of the method as used in Bi may be 
found in m Sede to the Bihar Indigo Planters’ 
Association for year 1906-7. 

I reported the succesaful application of the 
cedure to other hard seeds, those of a series of 
yielding jungle plants not exclustvel oss, in 
collaboration with R. 8. Finlow in ings of 
the Asiatic Sootety of Bengal (New Series, vol. 8, No. 10) 
in 1907. Some of these seeds withstood the action o 
the concentrated acid for aay long periods and 
germinated satisfactorily after 

In the Se a Sees 
made to explain the cause of hardneas in the seeds of 
Indi published by D. L. Day and 

(Annals of Botany, vol. 21, No. 81). Our 
findings, as hardness due to a surface 
deposition on seed-coat, ware 1n accordance with 
those of Mr. Nelson; we were, however, unable to 
determine the precise nature of the coating. Informa- 
tion on this pomt will be moet in 

O. J. Beaxmay. 
The Biological Station, 
Nanaimo, B.C., Deo. 27. 





Television. 
As Mr. J. L. Baird, in NATURA of Jan. 29, mentions 


“my name in connexion with ‘televimon,’ it may be 


of interest if I a brief résumé of the demonstra- 
tions Mr. Baie hag eigen to a eo Mato h House. 
Last June he gave a demonstration of the trans- 
mission of the i of living people, showing 
gradations of light, , and detail. An account 
of this demonstration was published in NATURE of 
July 8. 
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The images, naturally, were not comparable with 
those shown on a modern ci 
likenesses were unmistakable. The n whose 
Pig Ph Ure teat pbs al paca rilliant light. 
has now developed a method by which the 
complete dainom. "This ruie is obtained DY 
complete This result is obtained hy 
floodi ’ room by infra-red rays. On 
Nov. Enea "Mr. ird gave a demonstration to 
Mr. W. R. Crookes and me. One of us stayed in the 
. sending-room with a laboratory assistant in apparently 


ee In the -room, on 
er floor, the 1 of the assistant’s head was 
shown. brilliantly illuminated on a screen, and all the 


motions he e could be readily followed. 

These Images were not outlmes or Pod EN 
but real images by diffusely reflected ra The 
application of these rays to television enab es us to 
see what is going on in a room which is apparently 
in complete darkness. So far as I know, this 

ement has never been done before. 

We had the impression that the image on the screen 
was not quite so clearly defined as when visible 
Tays were used, but we easily recognised the 
we saw, and made out their actaons. The 
application of Mr. Baird’s invention in warfare to 
locating objects apparently in the dark seems highly 
probable, bat I ho Po that useful peace applications 


wil soon be found 
dice RUSSELL, 
Faraday House, i 
Southampton Row, W.O.1, 
Jan. 28. 





Relativity and the Observer. 


. Ix Mr. Bertrand Russell's article in the new volumes 
of the “ Encyclope ican entitled “ Rela- 
tivity : Philosop E a a there occurs 
the following sees me observer’ who is 
often mentioned in expositions of relativity need not 
be a mind, but may be a pho phic plate or any 
kind of recording instrument.” should like to know 
how far Mr. Russell can claim to be in agreement 

aay can mari on this pomt. For my own bods it 
seem to make complete nonsense of the 
AB I understand the principle of relativity, every 
object which can be observed, mcluding the measuring 
and clocks: which are used to observe, not 
excepting the retina of the observer's eye, undergoes 
transformation when the observer from one 
se PN aire ames it ig not so, if 
be one piece of matter which can claim to be 
privileged, be it only a single electron, what, I ask, 
Pe meaning of pe PRAI ? 


—end any one who thinks he is nght—read the article 
b H. Jeans on ‘“* Relativity ” which immedi- 
A EIET pae E E and wherever he finds 
the word observer, make the substitution “‘photo- 
hic plate or any kind of recording instrument,” 
digests can ike eaae of tha Pinani. 

I agree that the observer need not be a mind if by 
mind 18 meant an over and above the simple 
spiritual or ideal act o Oe ae oe 
most certainly cannot be the observer's body or 
part of his body or the instrument he uses, for no 
particle of su structure possesses any 

a gaan et he ysical world. Surely if it did the 

of relativity would be us, for the 

privileged object would itself provide an absolute 
system of reference. 


405 West Adams Street, 
Los Angeles, California, Dec, 22. 
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The Continuity of Existence. 

REOEWTLY, In an address to the British Academ 
Prof. T. Percy Nunn propounded the idea that , the 
existence of an electron is not necessarily continuous, 
and that when an electron revolving in an orbit about 
& nucleus changes to another orbit, it is possible that 
the electron goes out of existence m the first orbit 
and comes again into existence in the second orbit. 
It is of interest that Planck’s theory that action is not 
a continuous entaty but consists of discrete quanta 
leads to a similar conclusion. 

A point of our ordmary space has in Hinstein’s 
fourfold world a record that 1s called ita world lme. 
As a bundle of en such as an atom or electron 
or nucleus has extension, it is appropriate to call ita 
record in the fourfold ita world-filament. Since 
energy in through an interval of time is 
action, this ent of the atom is action; and the 
atom or energy is the section in which our space outa 
the filament. 

In this picture action is resented as a,continuous 
filament. This representation contradicts Planck’s 
theory, and the picture must be amended in order to 
conform. The t must be replaced by a series 
of te dotted along a line. 

ider now what happens as our space travels 
through the fourfold world. In some positions it will 
intersect a quantum of the series dotted along the 
Ime; in other positions it will miss. The atom or 
bundle of energy, being the intersectiom of the action 
by our spece, will exist when our intersects & 
quantum, and will not exist when is no inter- 
section with a quantum. In other words, as our space 
travels through the fourfold (that is to > By, as time 


) the atom or bundle of ia flashing 
into existence and out again. ow 





Double-Image Effect in Transparent Microscopic 
Spheres. 

a paper pub published by us in the current number 
of T Roy. Soc. on the “ of Light by 
Individual Particles in Smoke,” we have directed 
attention to a double image affect exhibited Rohit trans- 
parent aerate spheres. As a result of further 
experiments we have found that the explanation of 
the affect given requires some modification. One of 
the 1 is due to reflection from the surface of the 
sphere instead of to internal: reflection. As was 
suggested to us by Prof. Tyndall, this can be seen by 
placing a amall bulb containing a gold sol in the beem 
of light from an arc, when one image is coloured 
red and may be seen to be due to refraction through 
the sol, the other is white and is produced by 
reflection from the surface of the sphere. 

H. 8. PATTHRSON. 
E R. WHYTLAW-QRAY. 





Heltum or Helion ? 


May I invite the opinion of readers of NATURE as 
to the desirability of the name of element 
No. 2 from helium to helion? This @lament was 
christened at a time (1868) when its existence was 


recognised on the of the D, line in the 


` chromosphere, and when, in view of the proximity of 


this line to the D lines of sodium, it ap not 
ee ee Now that helium has 
been isolated, li uefled, and even solidified, we know 
that it is typically non-metallic, exactly like argon 
and the other inert gases discovered in later years, 

and now placed in group O of the Periodic Siete. 
Ita present name, therefore, is anomalous. 

J. Nuwron FREND. 
Municipal Technical School, 
Birmingham, Deo. 9. 
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Changes in the Length of the Day. 
By Prof. Eexast W. Brown, F.R.S. 


the present moment the answer to the 
question as to whether the rate of rotation 
, depends almost wholly 
on the interpretation which shall be given to certain 
differences oan ig the observed positions of two 
or three bodies in the solar system and their positions 
as calculated from the laws of motion and gravita- 
tion. Owing to the unavoidable errors of o 
tion, usually greater in the than now, & elec 
discussion of the astronomical data is 
order to discover, if ible, the extent to iah 
the astronomical evidence is reliable. To me it 
has appeared to be sufficiently good to warrant 
consequences and to suggest 
further search for confirmation of the resulta. 
Although? these fluctuations a to be physio- 
ally independent of the well- papa 
ohange due to tidad friction, the latter is Holudod 


‘with the former in the astronomical observations, 


and this fact requires a knowl of the amount 


of the progresive change in order to isolate the 
fluctuations. 

The progressive change is mainly ' determined 
from a com of material deduced from ancient 


. ticular, the Irish Sea 


ar pi with modern observations. Dr. J. K. 
eringham’s latest determination of thefrictional 
portion giyes an amount the cumulative effect of 
which at the end of a century is, to the 
apparent longitude of the moon by 4" ; ' smoe it 
varies as the square of the time, 
in a decade is less than a twentieth of a second of 
arc. An apparent displacement of the sun of the 
same character had been deduced earlier by Dr. 
P. H. Cowell; for this Dr. Fotheri ‘gets a 
cen accumulation of 1"-5, but states that any 
valués between 1*-1 and 1-7 will satisfy the 
observational material. 

The hypothesis that these amounts were dte to 
tidal friction was first on & numerical basis 
by Prof. G. I. Taylor, who showed that shallow 
seas must be mainly responsible, and that, in 
produced about one-fiftieth 
of the observed amount. Shortly after, Dr. H. 
Jeffreys, from such data on tides, currents, and 
ocean depths as were available, deduced in the 
same manner from all the shallow seas of the globe 
an amount not very far from that obtained by 
astronomical observation ; in fact, the two values 

well withm the errors due to the uncertainty 
the data. 

The appafent solar- effect bears, however, a 
relation to the apparept lunar effect, which de pe 
mainly on the amounts of the friction whic 
to be attributed to the solar and lunar tide 
respectively. Jeffreys showed that if we accept 
Fotheringham’s figure for the a t lunar effect, 
the maximum a t solar in & oen 
namely, 0*:9, is SEtained when we attribute all 


friction to the lunar tides. This is somewhat less 


than the least figure, 1"-1, admitted by Fother- 
Gils Gia akea a a aa cineca 
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| friction has certainly existed thro 
logio history of the earth, its amount has probably 


o accumulation - 


explanation, too much strees should not be placed 
upon it in view of the uncertainty of much of the 
material used to deduce the resulta. The hypo- 
thesis of continental drift has some bearing on the 
question. Practically the whole of the ancient 
astronomical observations were made in a restricted 
area on the earth’s surface. If this ion had 
drifted relatively to the rest of the in the 
direction opposite to the tidal drift, that is, east, 
by 4 sensible fraction of the total tidal retardation, 
the discrepancy would corer ic In this sense 
the drift’ could scarcely be ti if ita existence 
be postulated, an internal source seems to be 


necessary. 

In extrapolating these regults into the past or 
future, it is to be remembered that the astronomical 
observations cover leas than 4000 years, while the 
frictional calculations depend only on.modern data. 
The discussion of the lattari by Jeffreys showed that 
two-thirds of the whole amount was due to the 

Sea alone. ‘This sea is bordered on the © 
south by the Aleutian Islands, which now consti- 
tute a region of considerable seismio.and volcanic . 
activity. From what we know of changes of ocean 
depth in such regions, there is no security that 
changes.in the depth of this sea may not have 
taken place, even within historio times, sufficient 
to modify sensibly the total amount of tidal friction. - 
While a retardation of the rate of rotation by tidal 
ughout the geo- 


been subject to considerable variations, and the 
same may be said of the future. 

The resulta contribute nothing to a hypothesis 
which demands a sliding of the crust as a whole 
over the nucleus if the assumed angular velocity 


of -relative shift be constant. While a retarded or .- 


accelerated effect is not excluded, the substantial 
agreement of the observed and computed friction 
indicates that it is probably, if existent, quite 
small. «The same reasoning can be appli 
other frictional effects; for example, that of an 
assumed general average circulation of the atmo- 
sphere relative to the earth’s surface. 

We now come to the fluctuations in the earth’s 
rate of rotation which are indicated by the astro- 
nomical evidence. There .are socelerations and 
retardations of an order of magnitude quite 
different from that of the frictional effect. ere 
have been decades in which the accumulated 
apparent change from uniform“ motion has been 
several seconds of aro, while that due to friction 
in similar periods is less than one-twentieth of a 
second, a8 pointed out above. Since the frictional 
effect has the same sign, while these fluctua- 
tions have boih Rigna, they cannot be due to varia- 
tions in the amount of friction, or indeed to any 
frictional effect caused by attractions of bodies 
outside the earth. Before discussing their origin 
further, however, I shall give some indication of the 
evidence on which their existence is postulated. 

Briefly stated, the astronomical evidence comes 
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mainly from a comparison of the deviations of the 
moon and sun from their gravitational orbits, with 
confirmatory evidence from the transits of Mercury. 
The earth is the clook by means of which the rates 
of motion, of these ies are measured. If the 
rate of the clock varies, the a t changes in 
the rates of motion of other ies will be sub- 


| 


46 


i 1840 
Fra. 1.—Floctuations of the moon’s mean langitude from Greenwich 


1660 720 t1900 


(full lme), and from ocoulta tions (broken Hne), 


stantially proportional to the rates themselves. 
The best test of the clock is the fastest moving body 
which has been sufficiently observed, namely, the 
moon. The latter exhibits ap t variations 
which are much too to be attributed to defects 
either in the observations or in the gravitational 
theory. When we examine the observations of the 
sun, after applying all known corrections, eee 
the secular acceleration, we find a similar set 
variations of the right order of itude. But 
as the ar motion of the sun is leas than 1/13 
that of the moon, the variations are leas in this 
proportion, and consequently are observable with 
a corresponding degree of tnoertamty. In fast, 
it is only by combining all the existing material. 
that we can feel any degree of confidence in their 
existence. i 

While the motion of round the sun is 
four times as fast as that of the earth, the relative 
lack of observational material more than offpets 
the advantage gained by the of motion. 


Nevertheless, the valuable ate 3 done by Mr. 


R. T. A. Innes in discussing these observations, 
the resulta of which led him to revive Newcomb’s 
original hypothesis, constitutes an important addi- 
tion to the evidence furnished by the moon and 
sun. : 

_ Fig. 1 exhibits the deviations of the moon in 
longitude from ita gravitational orbit (which latter 
includes the frictional effect) as ju 
Greenwich meridian observations (full Ime) and the 
occultations (broken line); the inclned straight 
lines are merely guides for the eye. After 1850, 
-the two seta and other observations so nearly agree 
on the scale of this figure that the Greenwich 
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meridian observations 
inotined straight Ines are guides for the aye. 


by the | 


| material is alone shown. ‘The main outlines of the 
fluctuations with a minimum near 1790, a maxi- 


mum close to 1898, and a marked change near 1917, 
are evident. Details before 1850, and in partioular 
between.1810 and 1850, are doubtful; it seems that 
one set was subject to systematic errors which 
lasted for many years. g” 
- Fig. 2 shows (full line) the 
corresponding deviations of the 
sun a8 obtained from Green- 
wich, on a much smaller goale ; 
À the broken line is the full line 
curve of Fig. 1 with each ordinate 
divided by 13-3—the ratio to be 
used for the hypothesis of a 
in the earth’s rate of 
rotation. The coincident changes 
about 1898, 1917, are well 
marked ; that at 179) is doubt- 
ful, on account of the large devia- 
tions which follow this date. 
Comparison with observations 
from other places a to 
indicate defects in the Greenwich 
material for’ the sun in this 
period, and, judging by the oc- 
-cultations, for the moon also. 
The same comparison indicates 
systematic errors of observa 
tion throughout the whole range 
which, while not large enough to the pri 
correlations, are large enough to account for the 
differences between the second halves of the curve 
in Fig. 2. 
_ The evidence thys favours the hypothesis of 
changes in the earth’s rate of rotation rather than 
that of unknown forces affecting the motions of the 
bodies in this particular manner. If it be adopted, 
it is easy to prove that, owing to the nearly spherical 
distribution of the earth’s masa, the causes of the 
change must almost certainly be internal. Since 
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the angular momentum of the earth remains con- 
stant, we are reduced to the consideration of c 

in the distribution of its massa, with respect to the 
axis of rotation. An idea of the magnitudes in- 
volved can be obtained from the supposition that 
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the effects are due to successive raising and lowering 
of the whole crust. If the maximum change of the 
outer radius be twelve feet, the thickness of the 
crust which must be moved vertically by this 
amount, in order to explain the astronomical 
observations, is miles. If uniform expansions 
and contractions ughout the whole earth be 
assumed, the maximum of the external 
radius necessary is five inches. An assumption 
somewhere between these extreme limita appears 
to be the only way of explaining the fluctuations. 
It will be sean at once that, while local oscillations 
may be present, they cannot be invoked to account 
for the main phenomenon. 

If oscillations of the whole crust take place, a 
natural procedure is to search for evidence of them 
in terrestrial phenomena. With a crust formed of 
uniform and unbroken material like that which 
composes the surface, detection would be difficult, 
because the resulting strains and pressures are far 
within the elastic limits. From the actual orust, 
of unequal heights, fissured in all directions and 
undergoing constant change from erosion, some- 
thing observable may be expected. Adjustments, 


especially those ed for isostatic compensation, 
are continually taking place, and might be expected 
to be more frequent with or soon a change of 


radius. The interpretation given here requires the 
earth’s radius to be below ita mean value from about 
1790 to 1898, and a change near this latter date 
. from the minimum to the maximum value taking 
taking place within a very few years, as well as a 
further sudden change to the mean value about 
1917. Other sudden changes may have occurred 
in the past, but the observations lack the accuracs 
needed for definite statements. : 
Some attempts to correlate the observations with 
seismic phenomena have been made. Prof. H. H. 
Turner some years ago deduced a period of between 
200 and 300 years from the records of Chinese 
earthquakes, and suggested that it might be related 
to the lunar deviations. In this connexion it must 
be remembered that the curve of Fig. 1 represents 
nearly all our present knowledge ; we do not know 
the extent to which the period or amplitude as 
deduced from this-curve may re t what has 
taken place in earlier centuries. f have attempted 
& comparison with the frequency of British earth- 
quakes “from the material collected by Davison in 
his “ History of British Earthquakes.’ There are 


indications of some correlation, but as they depend 
partly on the curvatures at different places of the 


curve in Fig. 1, there is doubt as to their reality. 


Correlation with the intensity of volcanio action 
was also briefly examined without success. The 
records of Kilauea as gathered by Dana and others 
would probably have served as a test if the 
Barn had been as complete and continuous as 
that gathered by Dr. J since 1911. 

One remarkable correlation seems to be well- 
founded, namely, the olose correspondence between 
the frequency of Britiah earthquakes on one hand 
and the difference between the Greenwich observa- 
tions and the ocoultations on the other. Since the 
occultations are gathered from” observations in 
widely different p and are nearly free from 
saan error, 1t would seem that the Greenwich 
o tions are subject to a small systematic 
error which depends on local earth.-movements. 
This same differance is also correlated with the 
lunar deviations. Closer examination of these 
correlations has not furnished any explanation for 
their occurrence. ; 

The applications of the hypothesis, assuming 
that the-oscillations have existed for long periods, 
to the formation of the surface features of the globe 
are far-reaching. Their source must obvioualy be 
sought in the physical and chemical conditions 
of the earth below the outer crust. It follows 
that a large supply of energy is available for 
external use. Adjustments to relieve the strains 
indirectly caused by erosion will be’ more uent 
than without the oscillations; and the accumulated 
strains will be smaller. General statements of this 
character, however, do little more than furnish a 
basis for detailed investigations of iflo problems. 
Can such oscillations, for anoe, constitute a 
factor of importance in the building of a mountain 
chain hordering a deep depression, as in the Pacific , 
area? Will there be vertical or horizontal differen- 


tial movements of continental areas, and, if so, can 


such movements be detected in variations of sea- 
level or of deposition of sediments? As to the 
latter, an inch of deposit in 200 years is 400 feet in 


. 1,000,600 years, or 80,000 feet in 200,000,000 years, 


so that the magnitudes involved are of the right 
order for observation if the phenomenon exists. 
Many other questions of a similar character will 
occur to the geologist and the geophysicist. 


The Principles of Biological Control in Economic Entomology. 


By Dr. R. J. TuLYarD, F.B.8., Chief of the Biologi 


° I 
Tam CONTROL OF [INJURIOUS INSECTS. 


TS considering the possibilities of suoceas of the 
method of biological control of injurious insects, 
we have to take into account a number of factors, 
the most im t of which are the climatio 
conditions the amount of economic disturbance 


1 From the Trueman Wood Leeture of the Royal Society of arts, 
delivered on Oot, 27, 1926, 
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cal Department, Cawthron Institute, Nelson, N.Z. 


in the affected area. The most striking successes 
in control have been made in countries with a 
warm and equable climate, in which new beneficial 
insects can introduced with greater ease and, 
when introduced, flourish and spread more rapidly, 
than in countries in which either a marked change 
of seasons or a severe winter has to be faced. But 
this climatic factor, important as it is, must rank 
only second to another factor, which may be 
termed the amount of disturbance of the affected 
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area. To illustrate this point, let me take the case 
of an apple orchard in Australia or New a 
Koologicall ape , one is no more a part 
Aas han His. 6 er is of New Zealand; both 
are little pieces of Old England translated to a new 
environment with the same plant, the apple-tree, 
attacked in the same manner-by the same pests, 
codlin-moth, woolly aphis, and the rest (fortunately 
by no means all of them are present either m 
Australia or New Zealand), and 
of cultivation, spraying, picking, and marketing. 
The same is true of a dairy farm or & planted forest 
area of exotic pines. In all these cases, before man 
came on the scene, the same piece of soil presented 
an entirely different ecological problem, with only 
native plants and native animals in the picture. 
Thus these apple orchards, these dairy farms and 
forest plantations, are pieces of disturbed country, 
and the amount of disturbance might, P asas, 
be mathematically expressed by a formula which 
would- show the percen of origmal plants 
and animals remaining on the area. 

Now the crux of the whole problem, of course, 
is the difference between the ecological interplay 
of various factors in their na habjtat and 
in -the disturbed country. .Take, for ‘example, 
the case of an apple orchard m New Zealand, 
attacked, let us say, by the woolly aphis, 
Schizoneura lanigera. The original home of this 

was North America ; in many countries it ig 
still called ‘American blight? The pest, when 
studied a few years ago in New Zealand, was found 
_ to be almost unbelievably virulént, and was really 
threatening the continuance of the apple industry. 
In America, on the other hand, tt has never 
attained anything like the same be ties of severity. 
The more favourable climate of New Zealand is 
evidently one of the factors making for increased 
severity of the pest; but the main cause of it is 
clearly to be seen as arising from the incomplete 
balance of Nature in a piece of thoroughly dis- 
turbed country. In other words, after 
aE the original association of planta and 

i on the area, had ed to introduce 
Q) the apple tree, and (2) (unwittingly of tourse) 

e woolly aphis, without and is association 
by 8) the natural enemies of the woolly aphis 
in the form of parasitic and predatory insect 
enemies. i 

Let us now note carefully the effect of the 
acientific attempt to redreas this lack of balance. 
The task was given to me sir ago, a8 
the most ing problem of the moment, when 
I jomed the of the newly formed Cawthron 
Institute in Nelson. In the course of a visit to 
America, undertaken with this as one of ita main 


objects, I found that there were three kinds of 


insecta which attacked woolly aphis successfully 
enough to make them worthy of consideration. 
These were (l) syrphid flies of the genus Pipiza, 
(2) the Californian ladybird beetle Hs mia 
convergens, and (3) the chalcidoid wasp Aphelinus 
mali. In considering which of these to introduce 
into New Zealand, I rejected the hid flies 
because of the abundanoe of allied native forms 
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in New Zealand and their inability to make head- 


way owing to severe iam from Ichneumoni- 
de. As regards the other two insects, all the 
evidence seemed to point in favour of Hi mia 
convergens. It had a wonderful record in California 
and was rightly regarded as one of the most 
valuable of known beneficial insects. Large sums 


of money have been spent in rearmg, collecting 


‘and distributing it, and a Californian fruit- 
e 


grower is fully convmoed of bénefits which it 
confers upon him. Opinions regarding Aphelinus 
mali, on the other hand, were not so uniformly 
favourable. It had already been introduced into 
South Africa, where it was considered ta be a 
failure. If I had had to make a choice, the evidence 
would have been m favour of Hip . How- 
ever, I was able, h the great kindness of 
Dr. L. O. Howard, chief of the Bureau of Ento- 


supplies of both these insects. The resulta were 
very ing. Hi mia contergens was intro- 
duced and liberated in thousands throughout the 
Nelson Province, but has not since been seen or 
heard of. It is probable that its known habit of 


S ait tops of high mountains and hibernating 
benes 


the snow has proved its undoing, for it 
has failed to establish itself permaneptly ın ev 
country into which it has been introduced. 
Aphelinus mali, on the other hand, after being 
great difficulty during the first 
winter in New Zealand (the period ee 
with the summer season in North America whic 


‘it should normally have experienced), became 


acclimatised and increased with great rapidity and 
vigour in the imsectaries. In the course of three 
or four years it was distributed in large numbers 
to all commercial apple orchard centres in New 
Zealand. The result has been that woolly aphis is 
now under satisfactory control in New Zealand 
and is no longer regarded as a serious pest. “The 
New Zealand strain of this insect has also been 
sent over to various of Australia and is 
proving highly beneficial there. 

AS Australia, the conditions there are 
v j t from those in Néw Zealand, but I 
do not wish it to be thought that biological control 
has no future in that great country. California 
ia part of a great continent almost as big as 
Australia ; yet good resulta have been obtained 
there by the method of biological control. The 
reason is, agra te that California itself is really 
an ecological ‘island,’ separated from the rest of 
the continent by barriers of mountain and desert. 
If that be so,-then there is t hopg of succeases 
in Australia. First of all, the whole country ir an 
island, both geographically eand ecologically, as 
well as a continent. Secondly, it 1s e up of a 
large number of diverse areas separated from each 
other, as California is from the rest of North 
America, by mountain barriers or great stretches 
of desert. Looked at from this point of view, 
Western Australia, for example, should provide 
almost as perfect’ a field for biological control as 
New Zealand, while many parts of eastern Australia, 
such as the elevated apple lands of South Queens- 


ce at Washington, D.C., to obtam good | 
in 
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land, should be ideal for application of the same 
methods. 

I now wish to emphasise the advantages which 
the biological method of control has ovar the 
chemical method. First of all, control of an insect 
pest by spraying or fumigation is only annual 
control, not permanent control, and it only extends 
to those areas in which it is faithfully carried out. 
Let there be any slack either in place or 
time, of the strict sprayin edule, and the insect 
pests Immediately take advantage of it. Further, 
the cost of chemical control is a continuous annual 
drain on the industry, whereas the coat of biological 
control is a definite amount, terminating when the 
beneficial insect has been successfully established. 

I think it would be of interest to give a short 
account of the principal researches in biological 
control of insect pests which are at present being 
carried ouj in Australia, New ealada, and Fiji. 

1. Control of Woolly Aphis.—The New Zealand 
strain of Aphelinus malı has been sent across to 
all six Australian states, and is now being reared 
and distributed over there. Reports indicate that 
success 18, being steadily attained in Queensland 
and Western Australia, while in the other States 
the work is not sufficiently advanced to say what 
the reault will be. 

2. Control of Pear Leaf-Curling Midge (Perrisia 
pyr). .—Mr. David Miller, Government tomo- 
ogist of New Zealand, is now engaged on the 
ee of introducing beneficial ites on this 

Supplies of P. pyri ing forwarded 
by the Imperial Bureau of Entomology in London, 
and attempts are being made to establish species 
of Inostemma and Platygaster known to be present. 


J Men b7 latest reporte, considerable progress is 


e with the Ta of Platygaster, and 
a r a result to this important investigation 


may reasonably be looked for. 

3. Control of Earwig (Forficula axricularia).— 
ee ee ee 
apricot orchards in the on areas of Teviot 
and Central Otago, Now Zealand An attempt 
was made to introduce the parasitic taahinid flies, 
Digonochata setipennis and Racodineura antiqua, 
through co-operation between the Imperial Bureau 
of Entomology, Rothamsted rimental Station, 
and the Cawthron Institute, Nelson. Considerable 
progress was made, but the work came to an 
untimely end through the long illness of Mr. H. M 
Altson, who had charge of the work in England. 
The work is now again to be taken up, and the 
experience gained in the previous attempt should 
be of greats Maa in this very difficult problem. 
One great ad which New Zealand possesses 
over America i0 is case is the absence of the 
secondary ae of the tachinids. The moat 
abundant l grea Dibrachys boucheanus, is already 
ae at Portland, Oregon, where the earwig 
ofeatation is worst, and renders the problem 
almost Pee ia so far as oontrol by tachinid 


parasites foes. 
Parenthetically, a curious illustration of the 

unforseen difficulties which arse in this highly 

specialised work may be here mentioned. 
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waxmoth, Galleria mellonella, is becoming a serious 
pest in New Zealand, and a request has been made 
that the Cawthron Institute should endeavour to 
introduce a natural enemy to check it. Now it so 
happens that the only parasite which appears to 
be at all promis ae Dee clisocampea, which 
is BO Closely allied to Dibrachys boucheanus that it 
must be kept out of New Zealand at all costs if 
the experiments in controlling rh are ever 
to succeed. Consequently either the truitgrowers 
or the bee-keepers must be disappointed. I have 
no hesitation in deciding that the earwig is by far 
the worse pest of the two insects in question; and 
so, if the waxmoth is to be controlled by ita natural 
enemies, some species which wil not attack the 
tachinid parasites of the earwig must be used 
instead of Dibrachys. 

4. Control of Oak Scale (Asterolecanium variolo- 
sum).—This insect, never & serious in Europe, 
has become so abundant on British oaks in parts 


of New Zealand that it is actually em. 
The only known parasite is H s dalmanns, 
of which several consignments have received 


at the Cawthron Institute from Dr. Howard. A 
large nymber of females were reared from the poo 
consignment, and, if it turns out that this 

is parthen netic, there will be a very good 

of establishing it and so checking the scale. 

5. Control of Introduced A in General — 
Only one or two very rare native ies of aphids 
are known in New d, but there are a con- 
siderable number of injurious introduced species. 
One of the most curious gaps in the New Zealand 
insect fauna is the complete absence of the 
lacewings Or pide, which are such a valuable 
check on aphids in other parte of the world. An 
attempt is therefore being made by the Cawthron 
Institute to acclimatise these insects in New 
Zealand. A fine consignment of 1900 hibernating 
adultas of an undetermined Canadian ies has 
been, received in excellent condition, through the 
kind offices of Mr. Gibaon, the Dominion Entomo- 
logist of Canada, and Mr. Downes, the State 
Entomologist of British Columbia. ‘Three genera- 
tions ħave already been reared and a fair number 
survive the rather too warm 
winter of Nelson. There seems to be a reasonable 
prospect of the final establishment of this or some 
other similar ies throughout New Zealand. 

6. Control of Pear Slug (larva of Eriocampoides 
limacina).— This pest is tad on pear, “genes, plum, 
cherry, and hawthorn throughout New Zealand 
and Tasmania, and in parts of Australia. An 
attempt was made to introduce from England the 
ichneumon parasites of the genus Perilissus. Con- 
signmenta were sent to the Cawthron Institute 
from Rothamsted Experimental Station. Nearly 
two years elapsed before the insects hatched out. 
They were then carefully paired in special cages 
and liberated into an insectary containing plenty 
of pear alug, whioh they attacked with vigour. 
It seemed ost certain at that point that success 
would be attained. But, alas! one of the unknown 
bionomic factors intervened, for the entire succeed- 
ing brood proved to be males, and so the race died 
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out. . This e i example of the difficulties 
attending this kind of research may fittingly be 
used as an extra argument in favour of giving the 
strongest encouragement to those engaged in pure 
antomological research. Until we know for certain 
the factors governing the production of single sex 
broods m Hymenoptera, and also far more about 
parthenogenesis in this order than we do at present, 
we may not be able to suoceed with the introductio 
of many valuable’ parasitic insects into A j 
and New Zealand. l l 

7. Control of Sheep- Maggot Flies.—This im- 
mense problem, of the utmost: importance to 
Australia and other shee ising countries, need 
not be dealt with at all Chere a 
P no satisfactory method of biological control 

been discovered. Much work has been done 

with several well-known chalcidoid parasites af 
the blow-fly larve and pups, but in no case has 
the percentage of parasitism produced been hi 
enough to warrant the continuance of the wor 
At the present time, the intéresting parasitic 
ein dro Alysta manducator is being collected 
in by Dr. J. Q. Meyers for shipment to 
renee it will be interesting to watch the 
progress of the attempt to acclimatise and spread 
this very active insect in a warmer climate and 
new conditions of life. 

is ae of Coco-Nut Moth (Levuana trrides- 
cens).—This very serieus , the original home of 
which is still unknown, et id moth 
the larva of which feeds along the midrib of the 
leafleta of the coco-nut palm. In the island of 
Viti Levu, Fiji, it increased enormously during 
the past ten or twenty years, until its depredations 
had so weakened the trees and reduced the yield 


‘quite unimporiant by-product of natural 


af copra that the very foundations of the industry 
were tottermg. During-the past few ientific 
workers have been e on the problem of 
discovermg and introd the natural enemies 
of species closely allied to iridescens from 


Malaya. A parasitic tachinid, Piychomyta ‘remota, 
has been introduced and successfully established 
with v mising results, and it would appear 


pro 
that this formidable problem is now in process of 
soon: (To be continued.) 





Whither p—a Footnote. _ 
“ What, then, is Life? Istl...a... possibly 
l processes, 
which have some other and more stupendous end m 
view ? .. . Or, throwing humility aside, 1s t the only 
realy, ...f—J. H. Jeans, Natuns, Des. 4, 1026. 


Ņem, breathing flesh thrice often ĉrucified | 
_ Veined vase of Life | lo, whether for bliss or 
course 


A wondrous thing the wheelmg universe, 
Engendering thee, lifts shapen from scarred Earth’s 
side | ! 

Reared in primeval war of rock and tide, 

Thence hither by what wayfaring pegverss | 

Thy fashioning ł runs it ended more than thers, 

The stars in flow that sphere from vapours wide f 
‘ How camest thou by that strange gift ungiven 

To aught else earthly, the old fruit forbidden, , 

To know thyself, as part to glimpse a whole, 

And, that within thee, clasping earth and heaven 

For comrades of like faring, to—storm-ridden— 

Confront, brow raised, the Incognisable a 5 
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‘Obituary. 


a PROF. A. DH QUERVAIR. 

i ks pone ni A. de oen at the com- 
paratively early of forty-seven Í 
which occurred at aida Jan. tki & secon loss 
to European meteorology. His fellow-membgrs on 
the different international commissions to which he 
belo will miss a colleague who had endeared 
himself to them by his earnest enthusiasm and by 

his lovable disposition. ` 
de Quervain was born on June 15, 1879, in the 
Canton of Berne. After studying at NeuchAtel and 
Berne he went to.Paris as assistant, from 1898- 
1902, in the Observatory at Trappes, where the late 
Teisserenc de Bort was developing the exploration 
of the atmosphere by means of. ballons-, 
sondes. iB led, in 1899, to the discovery of the 
stratosphere. In 1901, Teisserenc de Bort. made 
arrangements for observations with ballons-sondes 
in Russia.. Prof. de Quervain was placed in charge 
of the work and obtained observations of tempera- 
ture in the upper air both at St. Petersburg and 


Moscow up to heights of 10 kilometres. After ` 


leaving Trappes, de Quervain went to Strasbourg,- 
where the resulta of the international investigation 
of the upper air were collected and published under 
the direction of Prof. Hergesell. de Quervain 
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acted as secretary to the international commis- 
sion, and became impreased with the advantages 
which would accrue if the balloons which were 
used for carrying the recording instruments could 
also be observed during ther ascent, so as to 
ive information about the upper wind. Physical 
Aifficultios in the way of ing these observa- 
tions for an hour or more with an ordinary 
theodolite had formed a practically msuperable 
obstagle. de Quervam overcame this difficulty by 
inventing, in 1905, the theodolite with the Saleen. 
rism, which is how practically universally adop 
or observations with pilot balloons: no inyention 
has contributed more cen this to our knowledge of 
upper wind. It was exceptionally fostunate for 
meteorology that de Quervain came, during these 
eight years; under the influence tf two such -pioneers 
in the investigation of the upper air- as Teisserenc 
de Bort and Hergesell They were both inspired 
with the convistion that the exploration must be 
world-wide, and themselves carried out investiga- 
tions in different parts of the oceans. i 
.. Prof. de Quervain returned from Strasbourg to 
Zurich, where he continued his investigations of 
the upper air, publishing in 1908 a thoughtful 


‘ contribution on cloud studies and some notes on 
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the connexion between clouds and the actual 
conditions of temperature in the 
1909 he was the leader of a joint -Swiss 
expedition to Greenland, and the experience which 
he then gained enabled him, three years later, to 
lead.a Swiss expedition successfully across Green- 
land from west to east. This was the first time the 
interior of the country had~ been traversed. (A 
short crossing nearer the southern extremity had 
been made in 1888 by Nansen.) The highest point 
reached was 2510 metres (about 8200 feet), 260 
miles from the west coast and 150 from the east 
` coast. The scientific results of the expedition, 
ad See jomtly by de Quervain and his companion 
ercanton, were published in 1920, and constitute 
the observational basis of our knowledge of the 
meteorology of the interior of Greenland. 

When the mternational meteorological organisa, 
tion resumed ita work after the War, de Quervain 
became ¢ member of the Commission for Weather 
Telegraphy. He had a profound knowledge of the 
observational side of meteorology, which proved 
most valuable in the difficult work of extending the 
international exchange of observations to meet 
post-War conditions. .He spoke frankly when he 
saw the risk of a wrong decision being taken, but 
m'a way which not one convinced his colleagues, 
but also endeared the speaker to them. 

cee dear to de Quervain’s heart was the 
establishment of an observatory on the J u- 
joph at a height of 3500 metres, and for this he 

ined the warm support of the Commission. 

the recent meeting last September at Zurich, 
- many members of the Commission went to see the 
observatory, but to his great regret de Quervain was 
too ill to lead them. Owing to his unique knowl 
of clouds he was chosen to be chairman of the sub- 
commission appointed in 1923 at the conference at 
Utrecht to consider the revision of the method of 
reporting observations of cloud and weather in the 
International code. Before this task could be 
completed he was unfortunately sejzed, in 1924, b 
an il eee from which he never completely E 
He was, however, able to be present for’ short time 
at one of the meetings at Zurich in September 1926, 
when the Commission gave ita approval to a new 
trial code based on his work and showed its warm 
appreciation of his services and ita sympathy with 


de Quervain’s death, when it came, wad quite 
unexpected. He is survived by his wife and four 
children. It is fitting to record that Mme. de 
Quervain, imbued: with a Hke enthusiasm for 
exploratiog, and resolute in face of the danger and 
hardship, went to ik on the east coast of 
Greenland in 1912¢to meet her husband after his 
perilous journey and to accompany him on his 
return to Kurope. E. G. 


M. M. DEHLAFOSSE. 

WE regret to record the death, on Nov. 13, in 
his fifty-sixth year, of M. Maurice Delafosse, the 
distinguished ethnologist and authority on, African 
languages. Maurice Delafosse was born at Ban- 
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per air. In |’ 


cergues (Cher) on Dec. 20, 1870. On completing 
the educational course, he became a student 
at the Eoole des: : es Orientales Vivantes, 
where he obtamed his diploma in 1894. In the 
folowing year he was appomted to the French 
Government service in West Africa. This was the 
beginning of a distinguished official career, during 
which he held a number of important appomt- 
ments: Consul in Liberia, 1897; member of the 
Anglo-French Boundary Commission on the Ivo 
Coast -Sudan-Gold Coast Frontiers, 1903; ad- 
ministrative officer of the Ivory Coast; political 
officer of the Government at Dakur, 1915 ; Governor 
of Oubangui-Chari, 1918. 

In 1918, Delafoase retired and thenceforth devoted 
himself to the linguistic and ethnographical studies 
to which he had given considerable attention 
throughout his official career. He became pro- 
Pete of native customs and languages at the 

le, Coloniale, and of Soudanese languages at 
the le des Langues Orientales Vivantes. He 
was also appointed Membre du Conseil Supérieur 
des Colonies and Membre Effectif of the Inter- 
national Colonial Institute at Brussels, Member of 
the Commission de |’Esclavage at Geneva, and 
Director of the Institut International pour I’Etude 
des Langues et Civilisations Africaines. He was 
one of the founders of the Institut d’Ethnologie. 

Delafosse was a frequent contributor to L’ Anthro- 
pologre, La Revue d E phie, and other special- 
ist iodicals, and was the author of a num of 
books dealing with African. ae eo and peoples. 
Among these were manuals of Dahomian, Agni, 
Haussa, Mende, and & comparative vocahulary 
of more than ai or dialects spoken on 
the Ivory Coast. His ethnographical work included 
studies of the Sara (Chad) and the peoples of 
Liberia and the frontiers of the Ivory Coast, Sudan. 
and Gold Coast, the Senufi, and the popise the 
Upper Niger. Of a more general o A 
his “ Les Noirs de |’ Afrique” and “ Les Civilisa- 
tions Négro-Africames.’’ He was greatly interested 
in the recently formed International itute of 
African Cultures and Languages, of which he 
becafne joint director. His death at a comparativel 
early , which was largely due to ill-heal 
contrac during his residence m Africa, is 4 
great loss to ethnographic and linguistic studies, 
not in Franoe alone, but wherever primitive, and 
especially African, races are a subject of serious 
study. ~~ 


et 


Wn regret to announce the following deaths: 


Sir Digby Pigott, Controller of H.M. Statio 
Office from 1877 until 1905, an authority on the bi 
of London, aged eighty-six years. 

Prof. E. H. Rennie, professor of chemistry In the 
University of Adelaide, known for his work on the 
chemistry of Australian plant products, aged seventy- 
four years. - 

Dr. Walter Beton, secretary of University College, 
London, and also secretary to the Ramsay Memorial 
Fellowship Fund established in memory of the late 
Sir William Ramsay, on Jan. 26, aged forty-four years. 
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News and Views. 


In his article elsewhere in this issue (p. 200), 
Prof. E. W. Brown makes out a strong case for the 
belief’ that the chief outstanding anomalies in “the 
motions of the moon, the sun, and the inner planets 
are due to errors in time-keeping arising from varia- 
tions in the earth’s rate of rotation. A set of the 
most puzzling departures of astronomical observation 
from gravitational theory has therefore been brought 
into harmony. The i1atio of the chief inequalities 
in the longitudes of the sun and moon is such as to 
indicate that the variations of the rate of rotation 
are not associated with any oorresponding transfer 
of angular momentum to the moon’s orbital motion, 
and therefore Prof. Brown attributes them to changes 
in the earth’s moment of imertia. Symmetrical 
swellings and contractions of the earth would cer- 
tainly give rise to effecta of the type observed. But 
elastic vibrations of the earth of this type would have 
periods of the order of minutes, not years, and it is 
difficult to think of any geological or seismological 
process that could give simultaneous expansion or 
contraction over the whole earth. An alternative 
explanation resting on a phenomenon already known 
to occur-may be found in variations of the thickness of 
the polar ice-caps. Partial melting of the polar ice 
and redistribution of the water over the ocean would 
give changes of the moment of inertia such as are 
required, and the amount does not seem prohibitive. 
A small secular increase In the amount of ice would 
also give a secular acceleration of the earth’s rotation, 
which would go some way towards explaining the 
outstanding discrepancy between theory and obeer- 
vation with respect to the ratio of the secular ac- 
oelerations of the sun and moon. There is evidence 
of a warm olmate in Europe about 2000 B.o., which 
would fit this suggestion. 


A OCOMMITTHE consisting of representatives of the 
Royal Society, the Royal Colleges of Physicians and 
Surgeons, the Royal Society of Medicine, the British 
Medical Association, the universities, and other 
institutions interested, has been formed to orgafise a 
selebration in London of the centenary of the birth of 
Lord Lister, which falls on April 5 next. Representa- 
tives of learned societies, universities, and medical 
bodies in Great Britain, and delegates from the 
Dominions and principal foreign countries, will be 
present. The delegates will be received by H.M. the 
King at Buckingham Palace on Monday, April 4. 
The programme so far arranged is as follows: April 5. 
—Reception and short addressees by some of the 
Jelegates in the large hall of the British Medical 
Association ; conversazione at the Royal College of 
Surgeons of England: dinner given by the Merchant 
Taylors’ Company, of which Lister was a member. 
Apr. 6.—-Memorial service in Westminster Abbey, 
and an addreas by the Bishop of Birmingham ; dig- 
courses in the Robert Barnes Hall of the Royal 
Society of Medicine on “ Lister as Physiologist, 
Pathologist, and Surgeon,” by Sir Charles Sherrington, 
Prof. W. Bulloch, and Sir Berkeley Moynihan; anda 
sonversazione at the rooms of the Royal Society. 
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Few individual acts can have had more unforeseen 


‘consequences than when Gordon Bennett sent 


Stanley to find Livingstone. That was m 1869. In 
1875, Stanley set out on his second expedition into 
Africa, financed by the New York Herald and the 
Dary Telegraph. That same year’ Stanley wrote 
from Ugande: ‘‘ Nowhere is there in all the pagan 
world a more promising field for ẹ mission than 
Uganda.” The challenge thus thrown down was 
taken up by the Oburch Missionary Society, which 
has just been celebrating the jubilee of the Uganda 
Mission. To-day the church m Ugenda has & 
membership of 165,000 baptized Christians, while 
one of the important industries of the country; namely, 
cotton. growing, was due to a missionary. At the 
celebration, in which the Archbishop of Canterbury, 
Lord Burnham, and other distinguished Ten took 
part, it was announced that a tablet to the memory 
of Stanley is to be erected in St. Bride’s Church, 
Fleet Street, one of the inscriptions to read: “To 
the Glory of God. In memory of Sir Hen Morton 
Stanley, Bula Matan (Rock Breaker), Explorer, Author, 
Newspaper Oorrespondent. 1841-1904. Challenged 
the Christian Church to Evangelise Uganda. ‘Here 
is your opportunity : embrace it.’”’ 


Ox Feb. 8 occurs the bicentenary of the birth of 
Jean André De Luo, F.R.S., the Swiss physicist and 
geologist who for more than forty years was reader 
to Queen Charlotte, consort of George II. Born in 
Geneva in 1727, he was well educated and took up & 
business career. Having a taste for study, however, 
he worked at meteorology and geology and made 
excursions among the Alps. In 1778 he came to 
England, and it was apparently the publication of his 
“Recherches sur |’Atmosphere,’ published fhe 
previous year, which gained him admittance to 
scientific circlea. He afterwards made tours on the 
Continent, but England was his permanent home, and 
he died at Windsor in 1817. In physics, De Luc is 
credited, among other things, with noting that when 
a mixture of ice and water is melted the: temperature 
remains constant until all the ice is melted. It was 
for his writings on geology he was principally known, 
and though these, to-day, are only consulted by 
curious who, as Geikie said, have “leisure and 
inclination to dig among the cemeteries of geological 
literature,” De Luc’s devotion to science was lifelong 
and sincere. His “ Lettres Phymques” of 1778 
contains one of the earliest examples of the use of the 
word ‘ geology ’ in its modern sense. He is 3 frequently 
mentioned in the memoirs of .ethe time, such as 
Madame D’Arblay’s; it is to him Watt speaks his 
mind about the water controversy, while Queen 
Charlotte refers to him as the “ good old De Luc.” 


- IN an article’ on electrification and the Electricity 


Act in the Quarterly Review for January, Sir Charles ` 


Bright makes a strong plea for electrical progress. He 
points out that industrial success is largely based on 
the possession of an abundant supply of cheap and 
efficient power. He thinks that too much streas is 


` 


208 


often laid on having great bydro-electrjo resources. 
- Although America’s potential resources in water 
' power are enormous, the bulk of ita electricity is 
produced by coal. The compact nature of the load 
in England makes it an ideal country forthe develop- 
ment of electrical power. In Germany, brown coal 
production is rapidly outstripping the production of 
black coal. There seams no reason why peat, of 
which he declares we have a superabundanos, should 
not be similarly employed by us. If conservatism 
and & narrow care for established intereste should 
hamper the future wide electrification of Great 
Britain, the generations to come are sure to suffer 
from our shortsightedness. The Electricity Act gives 
us & great opportunity of moreasing our industrial 
efficiency. The technical work will be in the hands of 
the Electricity Commissioners. , The Central Electricity 
Board, .af which Sir Andrew Duncan is the chairman, 
will be concerned merely with administration; ita 
functions will be very similar to that of a board of 
directors. It seems oertain that the successful 
working of the scheme will add to the national well- 
being, and useful constructive criticism will help 
greatly towards this end. 


, Â LARGI and representative meae of British 
botanists was held at the Linnean Society's rooms on 
Thursday, Jan. 27, to initiate arrangements for the 
fifth International Botanical Congress, which is to 
be held in England in 1980. Dr. A. B. Rendle, who 
presided, announced the accgptance of the invitation 
extended to the botanists meeting at Ithaca last 
August on the occasion of the fourth Congress, to 
meet in Great Britain in 1980. The meeting having 
constituted itself a general committee, it was decided 
that the coming Congress should deal with pure 
botany only, applied sciences such as agronomy, 
fotestry, horticulture, and pharmacognosy being 
excluded. An executive committee was appointed as 
follows: Sir David Prain, Prof. A. C. Seward, Prof. 
A. G. Tanaley, Prof. V. H. Blackman, Prof. W. 
Neilson Jones, Prof. Walter Stiles, Prof. Dame Helen 
Gwynne- Vaughan, Dr. A. W. Hill, Dr. A. B. Rendle, 
and Mr. F. T. Brooks. The committee was empowered 
to add to ita number as might be found advisable. 


AN earthquake, that must — bean of great 
etrength near its origin, was felt in the eastern and 
north-eastern counties of Scotland at about 5.20 a.m. 
on Jan. 24. The disturbed area includes the Orkneys, 
the counties of Caithness, Nairn, Elgin, Banff, Aber- 
deen, Kincardine, Forfar and Fife, and at least the 
eastern half of Perthahire. The boundary, so far as 
it can be traced frem the early reports, is a ‘nearly 
north-and-sopth lme concave towards the east, and 
therefore pointing to an origin outside the country 
and either in the south of Norway or just west of 
the Norwegian coast. At the same hour it appears 
that an earthquake was felt over a large part of 
southern Norway, and there can be Httle doubt that 
this shock was connected with the tremors felt in 
‘Great Britain. As-the shock reached an intensity of 
- 6 (Rosai-Forel scale) at Banff and Aberdeen, and 5 at 
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Kirkwall and at Ladybank in Fifeshire, it is probab! 
that later reports will show that the earthquake we 
felt over the greater part. of Scotland and poasibl 
in the extreme north of England. It was recorde 
by seiamographs in the observatories of Edinburg 
and Kew. In Morayshire and Nairnshire an earlie 
shock was felt at 11.5 p.w. on Jan. 28. It is wort 
recalling that on previous occasions—for example, o 
Mar. 9, 1866, and Jan. 4, 1879—Norwegian eart& 
quakes were felt m Great Britam, but never befor 
so far as known, over so wide an area. 


AT a meeting of the Newoomen Society, held a 
the Science Museum on Jan. 26, Mr. A. Titley read 
paper on Trevithick and Rastrick, and the singi 
acting expansive engine. About a year ago an ol 
note-book, dated 1818, belongmg to Rastrick, cam 
to light. This contained sketches, dimensions, an 
calculations regarding a 6-H.P. engine, but & grea 
many dimensions were given in cipher. Mr. Title 
found the clue to the cipher, and from the note-boo. 
was able to make working drawmgs. The engine 
however, proved to be very like the Trevithiak engin 
preserved in the Science Museum, South Kensingtor 
which was built under the patent of 1802 of Trevithic 
and Vivian, and is evidence of the close co-operatio: 
of Trevithick and Rastrick. At the same meetin 
Mr. Jenkins was able to announce that durmg 
search by Mr. Watkin of the archives of Dartmoutt 
deeds bearing the signature of Thomas Newcomen ha 
been discovered. These are the only specimens, i 
England, of the inventor’s handwriting, and they g 
far to establish the eure da of a letter of New 
comen’s preserved in Berlin. 


Pror. A. S. Epprverox, in his second Giffor 
Lecture in the University of Edinburgh on Friday 
Jan. 28, considered certain problems of time and space 
He said that two distinct questions arise: first, wha 
is the true nature of time? and secondly, what is th 
nature of that quantity which has, under the name c 
‘time,’ become one of the main foundations of th 


- whole scheme of experimental and theoretical saience 


As Physicists we are Interested in the latter quantity 
and this turns out to be relative and 1s mixed up wit! 
space. Einstein’s theory, having cleared up thi 
point, was able to approach the first question, an: 
was able to rediscover—not in the three-dimensiona 
but in the four-dimensional world—the time which w 
feel is essentially distinct from space. This is calle 
‘interval,’ hecause the vested interesta have otherwis 
appropriated the name ‘time.’ We have every righ 
to object in the name of common sense to a confuaio) 
of two things go obviously distmot as space and time 
but that means we must abandon the partial: 
unsuccessful attempt -made in classical physics t 
divide them, and go into the four-dimensional work 
where we can make & more satisfactory separation o 
them. 

Virwina the world, said Prof. Eddington, we se 
distant events happening ‘now,’ ànd this has led y 
to concerve an instant ‘now’ not confined to ‘here 


but spread through all space, so that we regard th 
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mduring world as stratifled—composed of a guocession 
£ world-wide instants. This conception ought to 
tave died in 1667, when it was discovered that light 
akes time to travel ; it is not the event but the seeing 
if the event which is ‘now.’ The idea of world-wide 
ostanta is firmly rooted, however, and the scheme has 
o be patched up by placing these distant events in 
ome past: instant. But the construction of the 
rotld-wide ‘now’ became a matter of artificial 
alculation, and it turned out that the resulting 
onstruction was different for observers with different 
notions, so that ‘ now’ relative to one was not ‘now’ 
elative to another. The absolute structure of the 
nduring world contains nothing corresponding to 
yorld-wide instanta ; itis not stratified. The physical 
ature of the world is aden more clearly and simply 
chen this stratification, arbitrarily imposed, is 
emoved—it appears simpler though leas familiar. 

Tae third assembly of the International Federation 
wf Intellectual Unions met at Vienna on Oct. 18, 19, 
nd 20, 1926. A report which has reached us in 
aultiplex typescript includes a cordial invitation to 
aore active participation by British intellectuals. 
"he Federation originated as a post-War French- 
Lustrian. The Vienna assembly has 
ndorsed, and carried forward, the resolutions of an 
arlier assembly at Milan. Some preliminary contacts 
wave already been made with the P.E.N. Club, the 
inglish League of Nations Union, the Carnegie 
foundation, the Institut International. Intermédiare 
a Holland, the Institute of International Education 
a New York, and the Intellectual Relations Committee 
€ the Société des Nations. Other countries are 
orming ‘intellectual unions,’ and those who seek 
he co-operation of Great Britain are a little befiled 
sy the absence of any general British Intellectual 
Jnion, and inquire as to the possibility of starting 
me. Communications would also be welcomed from 
Torth America, Latin America, Americans travelling 
a Europe, and Soviet Russia. 


Tue secretary of the Internaflonal Federation of 
ntellestual Unions is Prince Charles de Rohan, 
lchloas Albrechtaburg, Post lLoosdorf, bei Melk, 
wer Austria. The most general object of the 
“ederation is the supra-national organisation of 
ŭurope on an intellectual rather than on a political 
„asis. It is assumed that the success of the more 
neral conversations on peace, reconciliation, and 
ellowship now justifies the organisation of co-operative 
vork. The programme includes the promotion of 
ectures in other countries by representative ax- 
yonents of their own national cultures (thus, Rabindh- 
anath Tagore has lectured im Italy), the discussion 
$ some of the general problems of the evolution of 
iviisation, the arrangement of ‘passeports in- 
ellectuels’ or personal introductions for savanta 
ravelling abroad, and the planning of family hospi- 
ality for younger students. There is a proposal for 
« European press agency exchanging magazine 
articles and promoting the translation of new and 
ignificant works into various languages. Already 
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on an independent busmess footing there is LD’ Euro- 
pdische Revue, published in Leipzig. For some words 
like ‘ nation’ and ‘ democracy,’ which have different 
implications in French and German leading to 
continual misunderstandinggs, it is proposed to prepare 
@ special dictionary. 

THs Federation complies with one of the conditions 
of permanence in public international organisations ; 
it offers an open door and a warm welcome, but should 
be on its guard agamst not imposible risks of in- 
tellectual snobbishness. It is already difficult tnough 
to try to interest socialists m international scientiflo 
societies, which are felt to be bourgeois. It is not 
po clear whether the Federation satisfies a second 
condition, that of definite purposes clearly laid down 
in articles of association. At the moment there is 
an impressive imprecision. But whatever form the 
political organisation of Europe may takeg there is 
a place for thinkmg organisations exploring the way 


to the future far in advance of what statesmen call 


practical politics. 

In his presidential address to the Indiam Science 
Congress which met recently at Lahore, Sir J. C. Bose 
briefly summarised the results of his many years of 
research on the physiology of movement*and irrita- 
bility m planta. He dwelt upon the important. 
conclusion that the physiological mechanism of the 
plant is easentially similar to that of the animal: in 
both there are contractile, rhythmic, and nervous 
tissues. In particular he expreased his conviction 
that the ‘automatic’ or ‘spontaneous’ movements 
of plants are to be attributed not to ‘ internal stimuli ’ 
but to the accumulated energy of stimuli acting from 
without. He concluded by pointing out how, by the 
gradual evolution of will, it has become poasible for 
man to control the action of, and his response to, 
external stimulation, so that he is now no longtr 
meroly a passive subject of his environment. 

A COMMITTEE has recently been formed in Paris to 
raise funds for the erection of a monument to the 
memory of the famous French engineer, Gustave 
Alexandre Eiffel, the builder of the Eiffel Tower. 
Born in Dijon on Deo. 15, 1882, Eiffel was trained 
as a civil engineer at the Ecole Centrale des Arta et 
Métiers in Paris and became known as a great bridge 
builder. The contract for the tower which formed 
such a feature of the International Exposition of 
1889 was signed m Jan. 1887, and the full height 
was reached on Mar. 18, 1889. The steel lattice 
work reaches a height of 984 feet, 580 higher than 
8t. Pauls Cathedral in London. It has served many 
purposes, and during the War proved invaluable as 
an anti-aircraft station, while General Ferrie, the 
Inspector of Military Telegrapha, said that as a radio 
station the tower served so many purposes that if it 
had not existed it would have been necessary to 
build it. Eiffel died on Deo. 28, 1928, at the age of 


ninety-one years. 


Ix a pamphlet entitled ‘The Present Status of the 
Wild-Fow1 of Europe,” Dr. P. R. Lowe, of the British 
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Museum (Natural History), presents the case for 
further legislation for the increased protection of 
wild-duck (including swans and geese) and waders 
(plover, snipe, curlew, woodoock, sandpiper, etc.) 
in Great Britain and Ireland. Exploitation of these 
birds for commercial and other purposes in Europe 
has increased to such an extent that the rate of 
destruction exceeds the rate of reproduction. The 
position has become so serious as to cause the Swedish 
Government to move in the matter and to suggest 
international regulations for the more effectual 
protection of wild-fowl on migration. A committee 
was appointed at the International Ornithological 
Congrees held at Copenhagen last May to consider the 
proposals of the Swedish Government, and a resolution 
was submitted to the General Congress, and passed, 
supporting the proposal for an international confer- 
ence and asking delegates to prepare reports dealing 
with the*facta as they affected their own countries. 
These reporta will be considered at the International 
Congress which it is hoped to hold before the end of 
the present year. Dr. Lowe’s report representa the 


Britith case, and deserves the careful consideration’ 


of ornithélogista. While it appears from Dr. Lowe's 
detailed analysis that the situation in Great Britain 
is leas serious than in other Europeen countries, it is 
made abundantly clear that international co-operation 


is called for if European ducks and waders are to be. 


saved from a steadily approaching doom. 


{si order to mark the end of the fiftieth year of 
publication the Ohemsker-Zettung bas published «4 
special jubilee number (Dec. 29). The issue contams 
many messages of appreciation from eminent tech- 
nologists and from distinguished foreigners. Amongst 
the latter we note the names of Profs. E. Cohen of 
Utrecht, Mme. Curie of Paris, G. Georgevics and 
J. Stoklasa of Prague, A. E. Holeman of Amsterdam, 
We A. Noyes of Illinois, F. Ullmann of Geneva, and 
R. Wegscheider of Vienna. Articles of special 
Interest are contributed by many well-known 
authorities. Prof. Ostwald writes on the future of 
chemistry in Germany, Prof. Oppenheimer of Berlin 
on enzyme oxidations, Prof. E. Laqueur of Amster- 
dam on the three hormones, thyroxin, insulin, and 
menformone, Dr. A. Wamberg and Prof. F. Mayer on 
different aspecta of the dyestuff industry, Dr. Bergius 
on the utilisation of coal, etc. Several contributions 
by promiment authoritiésa, including- one by Prof. 
H. E. Armstrong, are to follow shortly. 


Taa COhemiker-Zeitung, which is well known not 
only throughout Germany but also ın other countries, 
has renderéd important service to the rapid develop- 
ment of industrial ‘ghemistry, both by reason of its 
valuable survey of scientific and technological progress 
and by the wide publicity of ita advertising columns. 
Founded in 1876 by the bold enterprise of Dr. G. 
Krause in his native town of Cothen, it rapidly 
achieved success. The first four-page ‘ speciman- 
number’ was published on Dec. 4, 1876; on Jan. 6 in 
the folowing year the first part of Volume 1 duly 


appéared, and before 1882 two weekly parts began 
to be issued. After passing through some critical 
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periods, drastic changes were made in 1906. Publica. 
tion was then handed over to the firm of Otto von 
Halem and the editorship to Baron von Vietinghoff- 
Scheel. On the resignation of the latter in 1918, Dr. 
Walther Roth was appoimted editor-in-chief. In 
1920 the usefulness of the journal was increased by 
the creation of a special section, entitled Die chemische 
Praxis, which is soon to be enlarged. The annual 
reports on progress, which in some form or other have 
always been a feature of this newspaper, will henoe- 
forth appear as ae special quarterly issue entitled 
FPortschritisberichie der Ohemiker-Zettung über dia 
wichtigsten Gebietes der Chemis und chemischen Industris. 


Ix making a plea for the adoption, especially in 
scientific communications, of the metric unita, Prof. 
R. A. Gortner, of the University of Minnesota, refers 
In particular to the followmg expreasion used by 
Messrs. H. J. Page and W. Williams, of Rothamsted 
Experimental Station: “The land is typical strong 
wheat and bean land which can ordinarily be expected 
to give a yield af four to five quarters of wheat per 
acre’ (Jour. Agric. Soi., vol. 16, part 4, pp. 551-573). 
Prof. Gortner was unable to discover exactly how 
much a ‘quarter of wheat’ signified. Reference to 
“ Websters New International “Dictionary” shows 
that 1 quarter, a8 applied to grain, is equivalent to 
8 bushels. In annuals, almanacks, and in books of 
tables such as the “ Smithsonian Physical Tables,” 
the quarter is also defined as equal to 8 bushels. 
The “ Encyclopedia Britannica,” under ‘ Acreage 
and Yield of British Crops,” supplies the additional 
information that the imperial quarter is 480 Ib. of 
wheat, so that the imperial bushel is the same as 
thet in use in the United States, namely, 60 lb. of 
wheat. Mr. Page has also informed us that in 
“ Recueil decoefficienta et d’é quivalences,’”’ published 
by the International Institute of Agriculture at Rome, 
where the metric equivalents are given of all weights 
and measures, it is stated that 1 quarter = 8 bushels = 
2°90942 hectolitres, and that 1 quarter of wheat = 480 
Irvres = 2-:17724 quintals. Conversion tables are also 
available in the “ Smathsonian Physical Tables.” Mr. 
Pdge*defends his original expression, stating that the 
information conveyed thereby is agricultural rather 
than ecientific, and as such is more intelligible to 
those familar with British agricultural conditions in 
Its present form. For others, the conversion tables 
available must suffice while the present unscientific 
system of British weights and measures remains in 
common use. 


THs paper by P. Dunsheath on 88,000-volt cables, 
which was read to the Institution of Electrical 
Engineers on Jan. 20, discusses a question which is 
of the greatest interest at the present time. It is 
well known that the ordinary high-tension cables for 
three-phase working, each of which contams three 
conductors, have ın several cases broken down with 
consequent finanmal loes and interference with the 
continuity of supply. ‘This breakdown is generally 
attributed to air spaces developing m the insulating 
material. As the electrostatic field is very strong, 
these spaces get ionised, and this results in the alow 
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lestruction and ultimate breakdown of the msulating 
material. To get over this difficulty, cables are often 
made with metal sheaths wound round each of -the 
conductors. This makes the electrostatic field in the 
neighbourhood of the conductors radial to them, and 
‘he insulating material has greater strength to resist 
radial stresses than to resist tangential streases. The 
aseconption is made that the tangential streas is the 
langerous one. We do not think this reasoning is 
very convincmg. Approximate expressions for the 
jlectrostatic forces inside a three-core cable can easily 
be obtained, and they show that the tangential streases 
are amall. The calculations of the sheath losses, by 
calculating the tangential and redial eddies separately, 
may be true, but ıt wants a more rigorous proof. 
The experimental resulta given are of value. It is 
stated that the introduction of metal sheaths round 
the conductors enables them to get rid of their heat 
more readily and thus enables them to carry greater 
currents. Assuming that the same quantity of 
insulating material is used in the two cases, this may 
be true, but the increase due to this cause would be 
very small. 


Ta» numerous problems that arise in connexion 
with the working of oil-fields have been studied 
closely by electricians for many . About 
twenty -five years ago the South Russian oil- fields 
et Baku used electric power. Now practically all 
the important oil-fields in the world are electrified. 
An interesting account of several of these installations 
a8 given in A.#.G. Progress for October, which is pub- 
lished by the Allgemeine Elektricitats-Gesellachaft of 
Berlin. The main advantages in electric driving are 
che saving of the fuel effected and the large reduction 
in the working costs. Other advantages are that 
there are fewer breakdowns and that the cost of 
the- necessary mechanical equipment is appreciably 
reduced owing to the even turning moment of the 
electric motor. Two years ago the A.E.G. secured 
the contract for the 25,000 H.P. station required for 
the Comodoro Rivadavia oil-flelds in the Argentine. 
Careful calculations were made to find out whether 
Diesel engines, working with either gas or oil, or 
steam turbines would be the more economical. It 
was proved conclusively that the turbine scheme was 
the more debirable, and this has now been completed. 
The drawbacks to the Diesel scheme were ita high 
capital cost and the high depreciation and interest 
charges. In addition, there were the higher main- 
tenance costa and a more expensive fuel consumption 
when the station had only a partial load. The 
turbines are supplied by water-tube boilers heated 
by gas- and oil-firing. It is noteworthy that the air 
required for cooling the generators and ventilating 
the engine-room passes through special oil- mesh 
filters, The: air in the engine-room is always at a 
definite pressure above that of the air outside, so 
that dusty or sandy air, which owing to the nature 
of the site has to be specially considered, cannot 
penetrate into the engme-room through the doors 
end windows. Accounts are also given in this paper 
of the Baku naphtha industry and of the Roumanian 
mand Galician oil-flelds. 
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Tua Department of Scientific and Industrial 
Research has just issued the Report of the Fuel 
Research Board for the year 1925 (London, H.M.8.0.; 
le. 3d. net), including the report of the Director of - 
Fuel Research. At the present time it seams a gome- 
what belated document, but is interesting as showing 
the wide range of problems which this organisation 
touches upon. The experiences with the vertical 
metal retorts for low temperature carbonisation show 
that such a problem is largely metallurgical, namely, 
the production of a cast iron not given to ‘ growing’ 
at a dull red heat. Considerable space is devoted to 
the history of and progreæ, made with the Physical 
and Chemical Survey of Natural Coal Resources, 
which is rightly regarded as of prime importance to 
the saientafic use of coal in Great Britam, and to 
the promotion of the export trade, m connexion with 
which the standardisation of methods of sampling 
and analysis is also valuable. A memorandum of 
the Director prepared for the Royal Coal Commission ` 
gives an interesting survey of the fuel problem of 
Great Britain in ita general form. 


NUMBER 5 of the Transactions of the Optical Society 
‘for 1925-26 contains Prof. von Rohr’s account of the 
position of the optical industry at the beginning of 
the nineteenth century and of Fraunhofer’s optical 
work in the early years of the century. Mr. D. 
Baxandall adds some interesting facts about the 
ancient glass works at Ratcliff, near the Royal Mint, - 
and the difficulties of Dolland and of Ramsden, his 
son-in-law, in ob optical glass after the closure 
of those works. At the beginning of the nineteenth 
century the best instruments appear to have been 
produced by the English makers, and Voigtlander, 
before establishing his works in Vienna in 1808, spent 
some years with London masters. Fraunhofer was 
engaged as a journeyman optician by a Munich firm 
in 1807 and by 1809 had attamed a directorship of 
the firm. He aimed at scientific accuracy in his 
instruments, and found it necessary to learn glase- 
making himself. By 1818 he had made suffidently 
accurate measurements of the dispersion of the glasses 
available and could calculate the details of an objec- 
tive so that the grmder had merely to work to data 
supplied. He also improved the homogeneity of his 
glasses by having large meltings, and devised grinding 
and pohshing machines and methods of testing his sur- 
faces. Details of some of his instruments are given. 

Pror. Henny E. ARMSTRONG will deliver the Horace 
Brown Memorial Lecture of the Institute of Brewing 
in the lecture theatre of the Institution of Electrical 
Engineers at 8.15 Pat. on Friday, Feb. 25. The 
Horace Brown Medal will be “presented to Prof. 
Armstrong during the course of the evening. 


Ms. E. Guy Dawaapr, president of the Royal In- 
stitute of British Architects, Sir John Reith, managing 
director, British Broadcasting Corporation, and Prof. 
G. I. Taylor, Yarrow research professor of the Royal 
Society, have been elected members of the Athenssum 
Clob under Rule LI., which provides for election by the 
Committee of “persons of distinguished eminence in 
science, literature, or the arta, or for public services.” 


212 


Toa International Hydrographic Bureau, Monaco, 
has issued a Circular-Letter (No. 38-H of 1926) upon 
International uniformity in quarantine signals for 
ships, the outcome of proposals submitted to the 
International Sanitary Conference at Paris in May 
1926. It is proposed (1) that the colour yellow shall 
be used exolusively for quarantine; (2) that inter- 
national code flags Q, 1, and L shall be used to signify 
respectively “I have a clean bill of health,” “I have 
not a clean bill of health,” “I have (or have had) 
dangerous infectious disease on board.” Another 
proposal suggests the use of particular lights -in 
definite arrangement for night use. The Directing 
Committee of the Bureau urges the adoption of these 
proposals by all governments ; the signals are already 
m very general use. 


APPLICATIONS are invited for the following appoint- 
menta, on or before the dates mentioned. >—A pro- 
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feasor of bacteriology in the University of Cairo— 
Sir H. J. Waring, 87 Wimpole Street, W.1 (Feb. 11). 
A lecturer in physics and mathematics in the Ports- 
mouth Municipal College—The Secretary, Offices for 
Higher Education, Municipal College, Portamouth 
(Feb. 15). An assistant in the Bradford NaturaP 
History Museum—The Town Clerk, Town Hall, Brad- 
ford (Feb. 17). An instructreas in dairying and 
poultry-keepmg under the Agricultural Education. 
Sub-Committee of the Herefordshire County Councit 
—The Organiser of Agricultural Education, Agricul- 
tural Education Office, High Town, Hereford (Feb. 
19). An assistant inspector in the Department o 

Fisheries, Irish Free State—The Secretary, Civil 
Service Commission, 83 St. Stephen’s Green, Dublin 
(Feb. 19). A professor of education in Victoria Uni- 
versity College, Wellington, New Zealand—The High 
OCommissidner for New Zealand, 415 Strand, W.0.2 
(March 1). ‘ 


ee i Our Astronomical Column. : - 


Comers.—Another new comet, 1927 b, is reported 
from South Africa. It is of the eighth magnitude 
and was found by Mr. William Reid, of Cape Town, 
Jan. 264 195 48™-5 U.T. m R.A. 225 30m 408, S. Deol. 
57° 40’, daily motion + 448, S. 4’, a 

This is . Reid’s sixth cometary discovery, in 
addition to his detection of d’Arrest’s periodic comet 
in 1928. He has lately been in poor health, so 
astronomers will be glad of this evidence of his ability 
to resume observing. - 

ent INE ee ee 
In 1927 (Neujmin, Blathwayt, _Sola, Reid, 
' assuming that it did not pass perihelion last E 
, There is little doubt that comete Gri Skj olerap 
and Pons-Winnecke will be added to Bie list in a 
month or two. 

M. J. Polak has e eee his definitive orbit 
of comet 1898 I. m the Annals of Moscow 
Observatory, vol. 8, No. 1. The comet was observed 
from Nov. 19, 1892, until Mar. 11, 1898. The 
following hyperbolic orbit was found: 


2 T = 1898 Jan. 6-52847 Berlin M.T. 
w= 85° 18’ 5-4” 
O=185 89 16:6 {1208-0 
+=148 51 28-8 
log g = 0-077486 
e = 1-001586 
The residuals with a parabolico orbit are not very 
much ter than those with the hyperbolic one, 
so the departure from a parabola is not quite demon- 
strated. i 


Souan RADIATION.—In Smithsonian Miscellaneous 
Collections, vol. 78, No. 5, Dr. C. G. Abbot answers 


pirot of ths Astronomical Institutes of the Nether- 


proceeds to show that even as absolute values 
the errors of the drift-curves do not exceed 0-8 per cant. 
at a distance of 0-95 of the sun’s radius. Observations 
were not carried nearer the limb because of inherent 
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difficulties, and also because they were no 
for his immediate purpose. He pointa o 
critics’ staternent 
one curve made at 


thet his 
Ing accidental error rests on 
i prior to 1908, though 
the work went on under hi satisfactory conditions 
at Mt. Wilson from 1918 unti] 1920. Abbot con- 
siders, therefore, that the Dutch investigators have 
drawn a too hasty conclusion in oriticiam of his 
resulta, and suggests ways in which two independent 
Investigations might give different resulta unless 
certain observational daik are made strictly oom- 
parable. He also mentions that, whereas he used a 
golar image of 40 am. and 20 am. in diameter, the 
Dutch observers used one of only 38 om. Possibly 


further experjmenta proposed by the latter may 
discrepancies. : ' 


STATISTICAL PROPARTIES OF GaLacrio CAPHHID8S.— 
In the Astrophysical Journal, vol. 64, p. 149, J. Sohib 
discusses the proper motions, iods, and itudes 
of the Cepheid variables, aad their galactio di - 
tion. In the Sagitterius-Aquila region the pernod of 
maxifhum ency is about 7 days, but in the 
Siena regions it is considerably shorter. The 
portion of the galaxy directly opposite the rttarius- 
Aquila region possesses comparatively few heids, 
and the frequency curve of periods shows no decided 
maximum. There is, however, a alight indication of 
a maximum at an even shorter period (about 4} days), 
in which case this region would ol le the 
small Magellanic cloud. Resulta based on the data 
ai present available seam to indicate a discontinuity 
in the absolute magnitudes and other characteristics 
of heida, at the stage corresponding to a period of 
aed on days. This suggests the division of the 
Cepheids ito two classes; but the data are too 
uncertain to warrant any definite pronouncement, 

directed to the urgent need for 


ibudes of Cepheids deduced from the 

ic motions of 18 Boss stars and from the 
motions of 28 fainter stars. The mean absolute 
magnitude of the former is -2-5, and of the latter 
+ 1:8. 
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Research Items. 


COLOUR SmLEcTION AMONG NEGROES IN THB 
Untrap &rares.—An interesting investigation in 
sexual selection am naron a e United States 
has been carried out . Melville J. Herskovits, 
who describes his ts in vol. 12, No. 10, of the 
Proceedings of the National Academy of Sotences of the 
United States. It a that a definite type of 
selection, based on skin colour, is practised by 
American negroes in man T their lfe, but 
especially in marriage. Students who were being 
measured at Howard University were asked to state 
whether their mother or father was the lighter. In 
80 3 cent. of the cases the father was the lighter, 
m 13-2 per cent. the parents were about the same, 
and in 56-5 per cent. the mother was the lighter. 
Later 400 negro families were measured in the 
Harlem District of New York City. Of 176 married 
couples available for this investigation, 29-0 per cant. 
showed a lighter father, 14:5 per cent. the same 
colour in both parents, and 56-5 per cent. a lighter 
mother. Further analysis shows that the men who 
are party to the matings are darker than the females, 
though in unselected series of males and females 
there is practically no sex difference in colour. It 
would therefore appear beyond question that there 


is a social selection in operation thro the tendency 
of males to marry ee females. ection on the 
basis of other negroid traita, thick lips or broad noses, 
does not a to be operative. this selection on 


the basib of akin colour continues, as the children of 
iri) Sane pega oro pena tr aarp aia 
the erican negro po ion will become nearer 
ieee ee ee o relative amount of negro 
blood will increased, though there is too much 
Indian and white blood in it to permit reversion to the 
pure negro type. 


A Vrrririzep Fort at Dunacorn, BurasHing.— 
Excavations carried out at a fort at il, Bute- 
shıre, from 1918 until 1915 and again in 1919, have yet 
to be described in detail; but a summary of the 
results has been published by Mr. L. M‘Lellan Mann, 
m the Transaoons of the Buteshire Natural History 
Sooiety for 1925. The exploration of the fort is not 
quite complete. Vitrified forts are so called from the 
fact that the rubble core of the ing has been 
intentionally burned to form a kard vitri mass to 
which the stones of the external walls adhere, thus 
giving great strength and power of resistance. Such 
structures are almost entirely lacking in fortified sites 
outside Scotland, where they occur chiefly near the 
a aigmia eam deel up to the central 
weet Highlands and anes mA belt acroas country 
to Inverness-shire as well as on a portion of the,north- 
east coast. Dunagoil fort is entirely pre-Roman and 
was occupied from about 200 B.o. until a.D. 100. Itis 
situated on e knife-edge ndge at the south end of the 
island of Bute. The construction of a creacentic wall 
on the leas precipitous side, in order to give a fairly 
secure platform for the habitations of the o ierg, 
caused an accumulation of refuse which afforded a 
rich harvest for the excavators. The of the 
building were some twelve feet thick. were 
built in stages of two or three feet, the rubble bemg 
burned at each stage until a height of fifteen feet 
had been reached. The rampart probably had two 
parapeta and the fort two entrances, protected appar- 
ently by massive timber doors held by wooden 
which, when not in use, a in horizontal holes in the 
interior of the ing. e objects found, which are 
very fully illustra included. stone axes, hammers, 
knivea, anvils, and other tools of stone, saddle querns 
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age ey converted into rotary querns, utensils 
and personal ornaments of imported soapstone and 
Tete: an inferior hand-made pottery, many objects 
of bone and antler including a peculiar pin or badn, 
ia orks in section with ornamented sides; bracelete 
of jet, lignite, and glass, the last-named multicoloured, 
and a large variety of iron objects. 


Manna BIOLOGY AT THE IsLE oF Man.—tThe report 
of the Biological Station at Port Erin, Isle of 
(fortaeth annual report of the former Li 1 Marine 
Biology I now the Oceanography Depart- 
ment of the University of Liverpool), drawn up by 
Prof. J. Johnstone, indicates satisfactory p 
in all directions. The fish cultural work carried out 
for the Manx Government shows a good average yield 
of young plaice, and the lobster hatching stall improves, 
the Abar being considerably higher than ore. 
More than a million plajoe larvæ and more than six 
hundred lobsterlings, besides a large mumber of 
re ene ta libeyated into the sea. In the 

io-Chemi Laboratory Mr. J. R. Bruce: has com- 
pleted his investagations into the seasonal variations 
of the us metaboliam of the common mussel 
(Mytilus edulis), and the resulta have bean ublished 
in the Biochemwal Journal. He also continues his 
interesting researches on the metabolism of shore- 
living dinoflagellates. In the appendix, Mr. A. Scott 
describes the. plankton of the ing ponds and 
its seasonal variation. Mr. H. U. ck, m his 
“ Natural History Notes,” mentions the occurrence 
of the diatom Rhisosolensa robusta. This 1s interesting, 
as the usual northerly limit of this species is the 


iah Channel. It ig to be noted, however, that 
In the last two this diatom has been icularl 
abundant in the autumn at Plymouth. ing suc 


a large form it should be of more than usual import- 
ance for feeders on the a Ae era cio A. list of 
publications based: on work done at the Laborato 
shows a number of important papers dealing wi 

problems, hymiology, and natural history, and 
includes Prof. Johnsto a book, ‘‘A Study of the 
Oceans.” In the introduction to the report i? is 
stated that the Laboratory is little used by visitors in 
the late summer, and a ce at the list of research 
workers shows this very plainly. It is curious that 
there is not more rnes to undertake studies in 
these Important months. 


Tau FLORA or THE TatysH.—Under the above - 
ttle Mr. A. A. Groasheim, botanist of the Tifbs 
Botanical Gardens, has recently published an in- 
teresting volume (278 . 16 plates, map; text in 
oe a I aad m Tariah deal- 
ing with the vegetation and flore of the little-known 
coun at the south-western corner of the Caspian 
Sea. e author gives vivid and detailed desorip- 
tions of various s of vegetation, ranging from 
that of marshes (which harbour the endemic water 
nut Trapa hyrcana G. Wor.) to the deserts, and 
from lowlands forests of Parrotia persica and Zélbowa 
carpinifolia to the rocky, woodless, semi-desert forma- 
tions of higher mountains. An analysis of the flora 
enables the author to arrive at some 1n con- 
clusions as regards the history of the Ads aioe of 
the region in question. In Tertiary times the country 


-was covered with foresta of tropical character, and 


genera like Albizzia, Gleditchia, eto., have survived 
even until the present day. Later on, with the 
advent of a drier period and the develo t of a 
werful coentre of xerothermic flora a oe ra 
ora (H ian) began to mvade Tal from 
south, sie about the same time an invasion began 
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of the Mediterranean flora from the west. Further 
intensification of the dry and hot conditions resulted 
in the ap of numerous endemic xerothermic 
forma, ich are clearly yo than the actual 
autochthonous elements. Tho glacial iod, which 

brought great eee e the flora and -vegetation of 
- other partes of the casus, left no traces whatever 
in the flora of Talysh. Later influences were of lttle 
importance, and only the activity of man was respon- 
sible for the introduction with the culture of rice of 
a fair number of typically tropical lowland planta, 
which misled previous students of the flora to ocon- 
clude that it is essentially sub-tropical in character, 
whereas it is not so. A formal division of the country 
into botanico-geographical districta concludes the 
memoir. 


FELD TRULS WITH Corron.—M. A. Bailey and 
ce 


T: poi in Technical and Scientific 
Bulletin No. 68, report on experiments conducted by 
the staff g! the botanical section of the i 
Ministry of Agriculture, under the æg of the Cotton 
Research to determine the amount of varia- 
bility that might be expected in fleld trials with 
cotton, and the technique which would best reduce 
the experimental error. For com tive trials, it is 
recommended that no paths sho be left between 
the beds, but that adjacent ridges should be uprooted 
at pickmg time. Variety ‘beds are best repeated 
ten times, while all trials should be extended over a 

iod of at least three years. The most suitable 
orm for the beds is that of long, narrow strips, 
situated along the lengths of the mdgesa to facilitate | 
ee aree, being one-fifth feddan where possible 
ee = 4200 sq. m. or 1-088 acres approximately). 

e resulta sho be computed by the method of 
differences. ‘The procedure to be followed in the event 
of insufficient land or seed is also dealt with. A 
special feature of the report is the inclusion of various 
frequency curves, charta, and tables, which allow of 
@ more exhaustive analysis of the data by other 
workers if desired. 


»’ a long arm of the sea 

from the North Sea, 
with several subsidiary fjords. The author, Mr. 
F. R. 8. Balfour, treata of both the agricultural and 
. fo aspects of the country, showing the inter- 
dependence of the population on the two pursuits. 
An in ing item in this article deals with the use 
of the juniper, which grows into a small tree of 30 feet 
high, for fencing work. Fences are almost exclusively 
made of this wood, which lasts as long m the ground 
as the North American Jumperus ins. The 
author saw a fence erected one hundred years ago, 
and still perfectly serviceable. 


Coan ox Sours AvusTRaLia.—The Mining Review 
of the South Australian ent of Mines for the 
half-year ending June , 1926, recently issued, 

teresting summary of what is known 
regarding the coal and lignite resources of South 
Austraha. Apparently the only true bituminous coal 
. 80 far discovered lies at very conmderable depths 
covered with highly water-bearing Tertiary sedimenta, 
which appear to render its economic exploitation - 
impracticable. There are three occurrences known 
of sub-bituminous coal, apparently of Triassic age ; 
this coal appears to be only of moderately good 
Aunay, the moisture as mined ranging from aar 

per cent. to more than 30 per cent., and the 

from more than 6 per cent. to more than 18 per cent. ; 
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of occurrences of Tertiary lignite are known; -ap- 
paa the only attempt at actual ang 

one in the Moorlands fleld, and the has been 
extensively tested, but the resulta do not appear to 
have been satisfactory. It would appear that up to 
the present, imported coal can be used to better 
economic advan than any of the mineral fuels 
hitherto discov in South Australa. 


Grantrn Domes oF VRHDEFORT AND ARBAN.— 
The recent monograph on the Vredefort Mountain 
Land, by Hall and Molengraaff, has aroused world- 
wide mterest ee Seen mainly because of 
the wonderful and. ost incredible structure of the 
sediments on the flanks of the itic dome which 
lies in the heart of the region. sediments have 
not anly been heaved up but they have also been 
carried through the vertical and overturned. For this 
reason, Hall and Molengraaff rejected the idea that 
the structure might be dhe to the upward surge o 
magmas. - Their problem is further complica by 
the posal bili that the Vredefort granite is, in the 
main, older the overtilted sediments ; and their 
tentative conclusion is that the balance of evidence 
favours the conception of centripetal pressure as the 
cause of the dome. In the 1 Magasine 
for November, Mr. E. B. Bailey summarises the 
evidence, and points out in detail the striking analogies 
presented by the cou dome of North, Arran. 
Although in Arran surrounding schists are rarely 
overturned, the' evidence is conclusive that they 
were powerfully uplifted by the intrusion of the granite 
complex, and that the canal was acoompanied 
by an outward movement that succeeded in over- 
turning a boundary of Old Red Sandstone. Mr. 
Bailey points out that an upward magmatic puah 
must develop an outward cen . Combming 
this tectonic neceesity with - 
of imagining a mechanism 
centri he 


magmatic pressure accompanied by pres- 
sure as the explanation of the updoming and back- 
tlting of the formations bordering the Vredefort 


granite. 


PrysiogaarPHy OP THB, VaN IsLAnps.—Tho 
New York Academy of Sciences has nearly completed 
the publication of its detailed “‘ Scientific Survey of 
Porto Rico and the Virgin Islands.” One of the 
most recent parts to 4 is vol. 4, pt. 1, which 
deals mainly with the physiography of the northern 
Vi Islands, British and American, by Messrs. 
H. A. Meyerhoff and J. F. Kemp. The conclusions of 
most interest are those with regard to the submarine 
platform from which the islands arise. This has 
e ra a tee 

leistocene times, when the sea-level was lowered 
in tropical latitudes, but Mr. Meyerhoff is convinced, 
after a detailed study of ita features, that river action 
has played the chief in ita formation. He 
found numerous remnants of horizontal coastal plam 
fee apa resumably of Tertiary age, lymg on the 

pasi j platform. These are evidence of river 
erogion before Pleistocene time. The action of the 
waves in Pleistocene times was effectual, if at all, 
only in modifying the surface. The evidence is 

I at length in the monograph, which, is well 
illustrated with maps, diagrams, and photographs. 


RAINFALL or Monavia.—Some relation between 
the amount of precipitation and altitude above sea- 


lain the 
y advocates central 


to 


e 
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level are discussed by Dr. Fr. pean Mitesh 78 
of Publications de la Faculté des Soiences de l Unwerstté 
Masaryk, On the plateau of Moravia the rainfall‘is 
580 mm. at 200 m. and increases some thirty-three 
millimetres for every 50 metres up to 650 m., above 
which the increase grows rapidly. In the eastern or 
TAE cael ce tne Monee Ce petka ie a i 
561 mm. at 200 m., and the increase up to 600 mm. 
is much more rapid than on the plateau, while at 
higher elevations 1t is much slower. The explanation 
ee on the the air currents, ee 
are forced to rise ab 
ie sai egies humidity at low areata. while 
on the plateau the rise is gradual and the loss of 
moisture steady. In the western part of the Moravian 


Carpathians, precipitation is much greater and 
increase is steady and continuous. Statistical tables 


and diagrams show theese relationships. 


Resisranos oF METALS at Low THMPERATURES.— 
lement No. 58 to the Communications from the 
Physical Laboratory of the University of Leyden 
consists of a collection of all the known date concern- 
ing the electrical resistance of metals at temperatures 
ow -80°0. made by the late Prof. epee an 
Onnes and Dr. W. A large proportion of 
data comes fram the en oratory, but in all 
cases references are given to the o BOUTOES. 
42 pages of tables and curves are devoted to the influ- 
ance of temperature, et ren ae 
those of impurities, heat treatment, and other factors. 
Of the large number of formuls® which have been 
for the relation between the resistivity and 
the pee only ẹ few are noted. For mon- 
atomic metals the seems to be proportional 
to the product of the absolute temperature and the 
atomic Teal at constant pressure. There is some 
divergence of opinion as the validity of a law of 
‘corresponding resistances’ which has been suggested. 


Impact Tarr oF TEAL at Low TAMPHRATUERES.— 
Im tests have been made by Ryonosuke Yamada 
Sot. 

ov. 1926) on a large number of steels at temperatures 
from that of the room down to that of iquid-air. The 
main results obtained are: In gen the impact 
value falls as the temperature is lowered, tho m a 
dead-mild steel, for example, this value Tises 
down to about -40° O., when it sudd falls to 
almost zero. Quenched and tefnpered = an 
steels with a sorbitic structure, are much 
at low tem than are pearlitic steels. 
addition of nickel and chromium retards Appr odabi 
the increase -of brittleness as the temperature 18 
reduced. As the latter falls there is a progressive 
tendency for the fracture produced to pass around, 
instead of through, the and the fracture in 
pearlite to take place in directions irrespective of 
the orientation of the lamella. 


A NEw PHENOMENON IN THA ABNORMAL DE- 
CHARGE.—When the distance between the electrodes 
ee eee 

tential difference between 

a aan gig y decreases, until the Aade 
AaS BO ee to the cathode inside the Faraday 
ee some of the fast electrons 

then the 
potential fails somewhat 
the e5 i8 
potential remains practically constant until the anode 
penetrates approximately to the middle of the 
negative glow, when it Increases very rapidly, owing 
to the fact that the fast primary electrons and the 
secondary electrons they produce have not sufficient 
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., Tohoku Imp. Univ., Ser. 1, vol. 15, No. 5, 


‘ote by A Fae Ca 0. 


space in which to form oonsiderable numbers of 
itive ions. In investigati this phenomena 
the passage of an abnormal discharge, 
Guntherschulze (Zen. fur Oe i oe 414, 1926) found 
that the higher the apphed potential, the sharper 
did it fall just before the id morease due to 
the close proximity of the electrodes occurred. The 
cause of this phenomenon is found to be that the fast 
Timary electrons from the cathode are able to form 
numbers of positive ions in the layer of gas 
and water vapour absorbed on the surface of the 
anode than they are able to produce m the body of 
the gas in the tube. 


. [ISOLATION oF ELEMENT 61.—In their first paper on 
the isolation of element 61 (see Narunn, Deo. 4, 1926, 
p. 820, and Jan. 1, 1927, p. 27), Rolla and Fernandes 
stated that a sealed peaket containing their results 
and a photogra h of the X-ray absorption spectrum 
was sent to Royal Academy of the Linoei so early 
as June 1924. In order to prove their clainjs to be the 
first to isolate the element, these preliminary results 
have been lished in the November issue of the 
Gassetia Ohamica Italiana. Rolla and Fernandes have 
proposed the name ‘florentium,’ with bol ‘ Fr,’ for 
this elament in honour of the University of Florence, 
where the research was carried out. ° 


THA ATTEMPTED CHANGI OF Manourny orro GOLD. 
—The News Edituon of Industrial ineoring 
Chemistry, dated Deo. 10, contains a detailed account 
by Sheldon and Estey, of the New York Universi 
of attempts to change mercury into gold by t 
method used by Miethe. The actual type A e 
aro lamp used kad Miethe, which was obtained from 
Germany, as well as other lamps, were used, and the 
experimental conditions were reproduced so far as 

le. Details of several ents are given, 

ut In no case was any amount of gold greater than 

0-005 milligrams (the limit of unrated produced. 

Various ‘deposits were produced in the lamps, but 

these never contained an ld, and the residual 
aradr Was albo found to be tebe from that metal. 


Ianrmon TawrapatunEs or Soum Fusts.—-In 
connexion with the subject of spontaneous combus- 
tion, the study of the ec temperatures of fuels 
is of great importance. Nakamura and A. Shimo- 
mura have improved the ordinary form of apparatus, 
and have published the relative ignition temperatures 
of twenty-two kinds of solid fuels, i inclu lignites, - 
bituminous aa well‘as anthracite ooals of oriental 
en semi-coke, metallurgical coke, and od char- 

the Memoirs of the Kyoto College of Sotence, 
Series A, Nov. 1926. Previous work by Wheeler 
has been confirmed, and it has: bean found that 
volatile matter and ash-content have a decided in- 
fluence on the ignition temperatures of the fuels. 


Mronanisa oF Kousn’s ELĦOTROSYNTHESIS.— 
There are two theories as to the exact nature of the 
change by which -ethane is produced at the anode 
during the electrolysis of a lution of potassium 
acetate. According to the ‘ oxidation theory,’ the 
a ee E 
which is oxidised by atomic o 


to give the 
synthetic uct, while the ‘ ion’ theo 
supposes t two discharged ions unite directly. a 

y for Deo. - 


by D. A. Fairweather and O. J. 
soribes some work on solutions of acetates geri 
ionates which was carried out in order to obtan 
er data bearing on electrosyntheais. The menli 
show that the synthesis can only be accounted for 


on the ‘ discharged ion’ theory. 
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The Technique of Vitamin Assay. 


‘VW HEN it was found that a diet of pure protein, 
fat, and carbohydrate with salts water 
was was incapable of maintemimg life in animals unless 
tities of certain natural foods were added, 
es too small to supplement the energy value 
or aie content of the diet in the other known oon- 
stituents, the foundation was laid upon which has 
been built in the last fifteen years a vast store of 
knowl about the properties and occurrence of 
these own accessory food factors or vitamins. 
At first in tors were concerned with the 
itative distribution of each vitamin, as it was 
vered : only later was attention directed to its 
quantitative estamation in different sources, as the 
methods of assay became more perfected. These 
ae of approach to an accurate knowledge are in use 
when & new vitamin is discovered, as is shown. 
noe Ə ak of Evans and his collaborators on 
itamin E, or the reproductive factor. 
It is obviously important from the point of view of 
dietetics and medicine that the amounts of the 
vitamins in different food and medicinal products 


should be accurately known. Such knowledge can : 


be obtained at eee only indirectly, since the 
vitamins have no been isolated in pure form, 
and any fallacies inherent in such a method of assa 
are greatly enhanced by the fact that, in arel, 
living animajs must bo used for the test. Hence 
improvements in technique relate to the use of & 
standardised animal, b y for the purpose, 
and placed on a diet either d cient solely in factor 
to be assayed, or so designed as to enable the observer 
to obtain a clear-cut response on the part of, the 
animal or even of a given tissue, when the missing 
factor is added to the diet. Recent improvements 
mn technique are especially noticeable in the case of 
Vitamin ‘A or the growth-promoting factor, and 
Vitamin D or the bone-caleifymg factor. A further 
interesting development is the use of a colour test, 
which can be for the quantitative estimation of 
Vitamin A, and bids fair ın time to replace the laborious 
growth test on animals altogether. 

details to be followed in the production of a 
standard breed of rata for the assay of the fat- 
soluble Vitamins A and D are discussed by H. Chick 
and H. H. Smith and H. Chick (Biochem. Jour., 1026, 


vol. Lie , PP: 119, 181). The au ors were led to their 
ey one Anding unexplained i ities in the 
ee o rets w upon the 


standard bagal AA deficient in fat-soluble vıtamins. 
In general, better growth and calcification of the 
bones were found in summer and autumn than un 
winter and spring. Neither the degree of illumination 
to which . animals were exposed nor the oon- 
stituents of the standard deficient diet were found to 
be implicated in this variability. It may perhaps 
be mentioned here that the diet G 


hardened vegetable oul, salts and water, together with 
l asee and lemon juice to supply Vitamins B and 
ithe Tha casemogen is inactivated, 4.6. 
ae soluble vitamins present are destroyed by 
mene it to 120°-180° C. for thirty-six hours. 
Examination of the diet given to the stock-breeding 
rate, however, disclosed the possibility of serious 
variations in the amount of Vitamin D, with smaller 
in the case of Vitamin A, dependant upon upon 
seasonal alterations in the content of 
in the freah milk of the diet. It is well known that 
the store of fat-soluble vitamins in young rata d 
on the previous diet of the mother, especially during 
pregnancy and lactation. Hence the diet of the stock 
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animals should contain, if possible, a constant and 
sufficient, but not excessive, quantity of fat-soluble 
vitamins. This ideal was approached by pang 
freah milk with a dried winter milk towards asin ihe 
end, im tho and continuing its aa ae ee 
In the Beer esc of the adp 
on eke a ee 


dice er use OF the they sale e mother’s diet 
lowered the store of vitamins ibo much, so that it 
became difficult to rear the young. The other 
constituents of the diet, bread, whole cereals and 
seeds, fresh raw bles, and marmite, with meat 
twice & week, provided a steady supply of Vitamin A ; 
so that the uregularities in the young rate were 
probably chiefly caused by variations in their stores 
of Vitamin D. 

The fact that the latter vitamin may be p 
for variations in owth has only recen 
realised, with the d a aA that Vitamins 
A and D are distinct accessory food factors. Its 
importance is demonstrated by the follo con- 
siderataons: the o andani diet deficient in 
fat-soluble vitamins is deficient in both: cesset1on 
of wth may then be due to exhaustion of either, 

résumption of growth, on a the diet 
with a material containing th to either, 
or both, of the vitamins ene ence titrations 
of Vitamin A may be considerably affected by the 
ce or absence of Vitamin D from the diet or 
eg the experimental animal. 
question has been carefully examined by 

J. ©. Drummond, K. H. Coward, 7 and J. Hardy 
(Btochem. Jour., 1925, vol. 19, p. 1068). The authors 
found that rradiated ‘cholesterol, which is now known 
to have marked antirachitio potency, that is, to 
contain Vitamm D, can, under certain conditions, 
cause resumption of in rats on the standard- 
deficient diet. But authors show that this does 
not mean that by irradiating cholesterol, Vitamin A 

is generated. In the first place, the colour reactions 
of irradiated cholesterol are not those usually associated 
with Vitamin A (this subject is discussed more fully 
below); secondly, the addition of -the irradiated 
material to the diet only Pe resumption of 
Aur when given soon had ceased 

it was without this effect; and thirdly, the 
resumption ‘of growth, was only tem porary and could 
not bg maintained by the. dose, altho 
small doses of cod-liver oil prevented the decline in 

t, In fact, allowed growth to continue. The 
authors conclude that the store of Vitamin A m the 
animal if only available in the presence of Vitamin D, 
and that the irradiated cholesterol supplies the latter 
and not the former. 


Henoe in oa the growth- promo 
see ee a a FE 


the 


‘A and D, and the other Vitamin A only, an erroneous 


idea of their relative contenta in Vitamin A can easily 
be obtained if the animals at the time are sufferi 
from a simultaneous eS of Vitamin D. With 
the former supplement, wth would be dependent 
on both vitamins to : with the latter, little 
growth would y be seen, unless the animals 
still had a store of Vitamin D, although the Vitamin. A 
content of both materials might be the same. 
important conclusion is therefore reached that for 
the accurate assay of Vitamin A, Vitamin D must be 
be te present in the basal diet. This can be ensured 
addition of irradiated cholesterol to the diet, 
or b it separately as a daily plement 
He Brees iquid paraffin (Drummond e ak), or 
perhaps more conveniently by using an irradiated 
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hardened v le oil as one of the constituents of 
the diet (H. Chick and M. H. Roscoe, Biochem. Jour., 
1926, vol. 20, p. 632). Drummond excludes fata 
altogether from his latest standard diet, replacing 
them with starch, but other observera contanue to use 
a diet of the type mentioned above. If the animals 
are given a diet deficient only in Vitamin A, they 
continue growing for a longer period than when 
Vitamin. D is also absent; but when growth ceases, a 
decline m weight rapidly seta in and the supplement 
containing Vitamin A must be quickly given, if death 
is to be prevented. 

So far we have considered the assay of Vitamin A 
by means of animal experimenta. difficulties 
and the time involved lend importance to an alternative 
possible method, such as a colour test, which can be 
pec quickly and accurately in a test tube. 

o such have been recently described as specific for 
Vitamin A: the transient bias colour produced by 
arsenious chloride (Rosenheim and Drummond) and 
the stable red colour produced by pyrogallol in the 
presence of a t petroleum solution of trichloracetic 
aud (W. R. Fearon, Btosham. Jour., 1925, voL 19, 

. 888). The latter, which seemed likely at first to 

of great use, was modified by 8. G. Willimott and 

T. Moore (tbid., 1926, vol. 20, p. 869): resorcinol was 

uesd instead of Dba ers & saturated solution of 

benzoyl peroxide m toluene was added to hasten the 

reaction, the trichloracetic acid being also dissolved 
in this solvent. 

Prelimi experiments showed that the colour 
was produced by those substances, chiefly oils, in 
which the presence of Vitamin A is generally accepted, 
and not by others from which this vitamin is absent. 
However, & more extensive study by O. Rosenheim 
and T. A. Webster (Lancet, 1026, ol 2, p. 806) has 
demonstrated that the test ig not specific for Vitamin 
A: thus, on saponification of an active ail, Vitamin A 
remains in unsaponifiable fraction, but the 


chromogen giving Fearon’s reaction into the 
formed, bemg associated with the unsaturated 
fatty acids. Again, only fish liver oils give the 


reaction, whereas the liver oils of birds and mammals 
contain Vitamin A: body fat may react poartively, 
but negatively to the arsenious chloride reagent. io 
& biological test, a sardine oi, giving Fearon’s reaction, 
was found to be devoid of the growth-promoting factor, 
whereas pig’s liver fat, although ing negatively 
with. Fearon’s reagent, yet gave as as 
cod-liver oit—even when only ‘half of the dose of the 
latter was used. In all cases vitamm A and thé colour 
reaction with arsenious chloride were found to occur 
ther, in fact, the latter appeared to give a depth of 
colour roughly proportional to the amount of vitamin 
disclosed by a growth test. Hence it may be con- 
cluded that the colour given by Fearon’s t is 
due te some other constituent of the oil than Vitamin 
A. On the other hand, the arsanious chloride reaction. 
appears to be specific, so far as our present knowledge 
goes. The drawbacks to the test are the transient 
nature of the blue colour produced, and the fact that 
the reagent cannot be with a solvent. 
F. H. Carr and E. A. Price, and T. T. Cocking and 
E. A. Price have therefore examined a number 


p. 497; P Jour. and Pharmacist, 1926, vol. 107, 
p. 175). At first the substitution of arsenious 
chloride by a saturated solution of trichloracetio acid 


necessary 
requirements, but it was found that the colour 
production depended on the presence of an impurity 
in the acid, probebly phosgene. The authors finally 
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selected a 80 per cent. solution of antimony trichlonde 
in B. P. chloroform as the most satisfactory reagent 
so far found: it ćen be used with a 20 per cent. 
solution of the oil under test in chloroform, enhancing 
the of measuring small quantities of oil. 
Moreover, blue colour laste ciently long for 
a match to be made against the standard of & 
Lovibond tintometer, and 1s not interfered with by 
traces of water or aloohol in the ts. The colour 
formed always contains traces of ow and sometimes 
also of red. 

The real problem which now facea inVestigatora is 
whether the colour test always gives the same value 
as the growth test, when both are carried out on 4 
large number of different oile. Some pra 
experiments carried out oy 8. W. FE. Under 
(Biochem. Jour., 1926, vol. 20, p. ica lend hope that 
this parallelism may be invariably found, in which 
case the biological assay, with ita difficulties of 
animals and time, may be rendered unnecessary, being 
replaced by the much shorter and probably more 
accurate colour test. 

The titration of Vitamin D or the pet att bat 
antirachitic factor still requires the biological method. 
Moreover, rickets is not produced in rats on a diet 
deficient only in fat-soluble vitamins. Although the 
bones contain lee- calcium than normally, the 
picture is one of osteoporosis, so that such a dict is 
not suitable for this assay (H. Chick and M. H. 
But if the diet ig deficient in 
rickets occurs. Two such: diets 


Sherman and penheimer, and consists of patent 
flour with the addition of a few salts; the Stat we 
owe to McCollum, its chief ingredients being wheat, 
i tin, and wheat gluten with a few added 

im and Webster (Brochem. Jour., 1926, 
vol. 20, p. 587), using the former, found that some- 
times the control animals failed to develop rickets 
and traced this i ty to a small quantity of 
fat present in the nt flour, which could become 
‘activated’ if the flour was to light. The 
therefore recommend an ion of the flour wi 
ether at room temperature for a short period, before 
it is used in the diet. 

The d of calcification of the bones on these 
diets can be determined radiologically, histologically, 
or by chemical analysis. vernents in the 

resentation of results by the last method are described 
by Chick and Roscoe P aginak Jour., 1926, vol. 20, 

. 187, and with V. Kovenchevaky, ibid., p. 622). 

ore clear-cut resulta are obtained if, in ition to 
the ash, the fat of the bones is also estimated. 
Omission of this precaution may suggest that a 
substance under test has improved the calcification 
slightly, whereas it has only reduced the fat content, 
sea by improving the nutrition of the animals 
quite apart from ita content in Vitamin D, if any is 
present at all. Normal bones contained about 2 per 
cent. of fat, rickety 4 per cent., and osteoporotac 
10 cent.: the ash content respectively was found 
to be 34 per oent., et wade cary aagen ee ear ir for 
com e bones. authprs suggest that the 
ratid of the ash to the organico residue (that is, the 
difference between the weight of the bone and the 
sum of the weights of water, fat, and mineral con- 
stituents) may give a useful index of the degree of 
calcification 7 of ricketa. Normally it is about 
1-5, in osteoporosis 0:9-1:2, and mm rickets 0-4-0-8. 

The more accurate the methods of assay, the better 
is our knowledge of the value of different food or 
medicinal products, and the greater is the hope of 
developing methods for the isolation of the accessory 
food factors in a pure form. 
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Tropical Cyclones of the Pacific. 
3 By E. V. Nawnuam. 


PREFERENCE was made in a recent article on 
‘The Tropical Cyclone’? (Naturn, Oct. 9, 1926) 

to the need for & more com knowledge of the 
meteorological conditions in regions where these 
storms form, in order to test the correctness of the 
various theories of the o cyclones that have 
been brought forward a aes times. It might 
have been „added that our knowledge is very 
incomplete even as regards the 1o froguaney of ther 
occurrence, the paths which ollow, and. the 
length of hfe of individual storms, a this is particu- 
larly true for the Pacific 
TOSE a] new work has 
blished, 

iok neg a few of the 
in our knowl 1 

e materials for l 
work were collected in 


1921—1922, when the Western North Pacifio (110° to 140° H.) 

author T hele SE E Cg to 140° E.) . 
tropical Eastern North Pacific (E. of 150° W.) i 

and the Far. East in order Western South Pacific (180° W. to 160° E.) 


to gather information | Australan. 
about cyôĉlones at first 
hand from resident white 
officials ; he also visited 
the Meteorological 
Buredu of the Australian 
Commonwealth and the 
Japanese Marine Obser- 
vatory, as well as various other meteorological centres 
in fhe East, in order to study local synoptic weather 
charts and to discuss his subject with those who have 
made a special study of the cyclones of those regions. 
It appears from Visher’s work that, in definmg 
the two remote eastern areas of cyclone- formation, 
it would have been better not to-have restricted 
the eastward extension of those areas, for alth 
it may be true that more cyclones occur in 
western than in the eastern half of the Pacific, 
maay undoubtedly occur near the western coasts S 
Anerica both north: ead. south Gt tie Sgun: 
l neg ae a r A in the Westar, a. 
unrecorded because of the small number of islands 
inhabited by educsted white men and becsuse of the 
small number of ships that pass westwards beyond 
American coastal wa that an accurate estimate 
of their average annual number and of their distribu- 
tion is at present tmpoemble. Visher, indeed, lays 
great streas on the under-estimation that has been 
made of the number of storms over the tropics as a 
whole. If attention is not confined to the most violent 
and destructive storms, the season of cyclonic activity 
expands from the summer and autumn to the whale 
poor, and, judging from those regions near the western 
rder of the Paciflo for which reasonabl 


detailed 
synoptic charts are available, for example, regions 
around Australia and Japan, the annual number must 


be very large. Of these a saree pope oe | 
pear to out of the tropics, and, by large 
= ai aie bolsen ical and tem lati- 
tudes to which they give mse, exert a big influence 
the weather of both zones, and eral 
pe calauor ch the atvicephars oi the wile earl, 
The idea that EGiisal cyclones are of rare occur- 
rence to have been held by many meteoro- 
logists, and has probably arisen because, on the 
average, only a small proportion of the total area 
? ~“ Tropical Cyclones of the Paoctfic.” By B. 8. Visher. 


Bernice 
FP. Bishop Kuseam. Bulletin 20, Honolulu, Hawaii. Published by the 
Museum, 1925. 
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(110° E. to 160° E.) 





within the tropiœ is affected annually by winds of 
hurricane strength, and a large part of this proportion 
is Open ocean traversed only occasionally by shi 
In considering the exchange of air between 
tropical’ vir temperate zones, Se numerous lesser 
of low preasure are probably, in the long-run 
at least, ea important as the relatively fow destructive 
storms. Visher a table of annual cles 
of recorded tropical cyclones which is reproduced 
here. It Boud he noted that, in view of the 
large number of storms and disturbances that. are 


AVERAGE Annual FReqoumyroms or RECORDED Troridat OYOLONES amp CYOLONMIC 
DirsTURBAM ` 


S 


4 
3 
0 
8 
5 
2 
6 
2 


are intended as conservative 
oe. much below the true totals. > 

an annual total for all classes of pyolene 
of more mee he 178. 

Two other points of particular interest that are 
brought out in the under notice are’: 

(1) The un T e tn the Pacts, apal 
ee te ee ae ©, especial] 
in the neighbourhood of the Kast 

(2) The apparent absence of any kind of direct 
relationship between the number of cyclones that 
occur in the Pacific and the p ae lar peril avy ae 
as revealed by the number o dark spota that are 
visible, 

With regard to the first point, two cases of cyclones 


origina not more fban 4° from the in the 
No Idia Ocean during the period 1900-1912 
have recorded.* Visher was informed by T. 


Okada, Director of the Japanese Imperial Marine 
Observatory, that the meteorological conditions at 
Jaluit (lat. 6° 8’ N., long. 170° E.) indicate typhoons 
west and south-west o that island, and in a table 
giving particulars of the place of origin of typhoons 
that were first reported within 8° of the equator, 
Visher gives one in latitude 4° N., and several in lati- 
tude 5° N. These cases’ are interesting in that they 
show that although some deflexional effect of the 
earth’s rotetion is eT to prevent air from flow- 
ro ea e ea low pressure and so filling 

, the amount need only be very small. 

second point mentioned above requires little 
comment, All Visher’s ingenuity in handling the avail- 
able statistics, go as to bring out any connexion that 
there may be, gives negative resulta. Although 
several earlier investigators have claimed that there 
is a connexion, it appears very unlikely that there is 
a simple direct relationship, when it 18 remembered 
that variations of the solar ‘ constant’ of radia- 
tion between times of sunspot maximum and minimum, 


* « Hurnoanes and Tropanl Revol Storms’ By Ma. H. V. 
Newnham, Geophymoal Memoir No. 10, Office, 1922.°’- 
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storm season is an index to the probable storminess 
of the remaining of that season, and finds that 
the storminess of June is little or no index, whereas 
that of July may be of some value. There seems, in 
general, to be some alight positive correlation be- 
tween the number of cyclones in one month and the 
number in the remaining months of the season. This 
applies to the Far East as a whole, and not to one 
particular district. It ahould be noted, however, that 
variations in the completeness of the information 
about the number of storms that occur each year 
would give rise to a spurious positive correlation. 

There are many other items of interest in this work 
which cannot be discussed here, among them a section 
on the effect of cyclones Oe 
island to island in the Paaific. bibliography is 
very extensive, containing 209 references to other 
works and articles, and to interviews with other 
meteorologists. 





University and Educational Intelligence. 


EpINBURGH.-—We have already announced the gi 
to the University by the International Education 
Board of the eler Foundation of a sum of 
£74,000 for the purpose of ibti towards the 
establishment of a new Department of Zoology. Of 
this ‘sum, £38,000 is set aside towards the cost of 
building, £10,000 ia for equipment, and £26,000 for 
endowment. The Uni already had available 
from the a the late . Laurence Pullar and 
from the egie Trust a sum of £41,000 towards 
the cost of the balam work will be proceeded 
with at onoe, and p will be prepared by Sir 
Robert Lorimer in consultation with Prof. J. H. 
Ashworth. The new Department will be at the 
pee Buildings on the south side of the city, adjacent 
to Departments of Chemistry and Geology. 


Lonpow.—The Laboratory of Crvil and Mechanical 

i ing at University Co is to be named 

es Cowdray. Laboratory of Crvil and M ical 
Engineering,” in recognition of Lord Cowdray s gen- 
erous gifts, ee tar Pes £20,000, to the Faculty of 
I College. 


ee at the 
e title of reader in geology in the University has 
been conferred on Mr. rge McDonald Davies, m 
of the post held by him at Birkbeck College. 
Mr. Davies studied at Br College. From 1908 
until 1920 he was assistant, and latterly senior 
asaistant, in the Mineral Laboratory of the Ieo 
Iostitute, and from 1906-20 he held part-time posts 
at Birkbeck Co Since 1920 he has been head of 
the Department of Geology at Birkbeck Oollege. His 
published work includes “Elementary Crystallog- 
repay ” (with Dr. J. W. Evans, 1924), “Tin Ores” 
(1919), and numerous sg ei in geological journals. 
The following degrees have been conferred :—D.8c. 
-in botany on Miss Nesta Ferguson (King’s College 
and Royal Hollowa ene for a theais entitled 
“The Alomes—a logi Study, with especial 
reference to the Form and Size of mosomes”’ ; 
D.Sc. in chemistry on Mr. J. W. Cook (University 
College and the Sir John Cass Technical Institute) for 
a thesis entitled “ The Reactivity of meso- substituted 
Anthracenes’’; on Mr. 8. B. Dutt (Imperial College 
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oya ara of Science)), for a thesis entitled “ (1) A 

a, lour on the Basis of Molecular Strain. 
The Effect of Chromophoric ition ; (2) Ring- 
chain Tautomerism, Parts I. and L.” ; and on Mr. 
W. G. I London College), for a thesis 
emperature Coefficient of the Mole- 


Kazutaro Yasukawa (University College), for a thesis 
entitled “ Contributions to the Mathematical Theory 
of Statistics.” D.Sc. (Boonomsics) on Miss M. C. Buer 
(London School of Economics), for a thesis entitled 
‘Health, Wealth and Population in the Harly Days 
of the Industrial Revolution ” ; D.Sc. (Enginering) 
on Mr. W. D. Dye, for a theses entitled “ (1) The 
Piezo-Electric Quartz Resonator and its valent 
Electric Circuit; (2) A Self-contained onic 
Wavemeter,’’ and other papers. 





A SPECIAL course of seven lectures on modern 
develo ta in to fuel ıs to be delivered at 
the Sir John Cass ‘Technical Institute, Jewry Street, 
Aldgate, London, E.0.3, on Mondays at 6 P.M, 

ing on Feb. 7. The lecturers include Mr. F. 8. 
Sinnatt on low temperature carbonisation and Prof. 
J. 8. 8. Brame on liquid fuel. - f 


Tra Ellen Richards Research Prize of the valus of 
2000 dollars is offered for award in 1928 “ to 
a woman of any nation on the basis of distinguished 
ecientifleo research.” In countries whege there is a 
national federation of university women this federa- 
tion may appoint a committee of experta to nominate 
candidates. Where there is no such federation, 
nominations may be made by imdividual women 
holding university itions. Federations may e&ch 
nominate three candidates, individuals one. Nomina- 
tons must be in the hands of the committee before 
Jan, 15,1928. Applications for nformation, circulars, 
or nomination forms should be sent to the secretary, 
Mrs. Samuel F. Clarke, Williamstown, Mass., U.8.A. 


Toe Free Place Scholarships Examination, 1926, 
in the County of Kent, formed the subject of ae Site 
investigation conducted, at the request of the Educa- 
tion Committee, by Mr. Andrew Bell. The redulta 
of the investigation have wing fear in a 55-page 

phlet obtainable from the Di r of Education, 
Springfield, Maidstone (price ls. post free). The 
examination, which is, m Kent, controlled in each 
secondary school district by the school headmaster, 
meludes—in addition to a written examimation, consist- 
ing of English, anthmetic, and intelligence test, for 
which the maximum total marks assignable are 250 
—an oral test carrying, as ẹ maximum, 100 marks. 
The Kent County Association of Teachers put forward 
as one of a series -of recommendations, which led 
to the demand for a special inquiry, a proposal that 
the oral part of the examination should carry as many 
marks as the written examination, and one of the 
objecta of Mr. Bell’s inquiry was to determine whether 
this proposal should be adopted. The chapter 
of the report dealing with this question is of special 
interest in view of its bearing on the pronouncements 
of the Board of Education tative Committee 
in pang 80 of its report on psychological testa 
of educable capacity, wherein emphasis is very 
strongly laid on the value of oral interviews as a 
means of discovering latent ability and promise. 
Mr. Bell’s conclusion is that in the present state of 
our knowledge ing the technique of the inter- 
view, it is undesirable that the marks for the oral 
examination (which each headmaster has full liberty 
to conduct according to his own ideas) should be 
in 
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Calendar of Discovery and Invention. 


February 6, 1877.—Davy was the first to produce |, 


a light by means of electricity, and to him we owe 
the term ‘arc’ light. His iments were made in 
1808 with a battery of 2000 cels. Fifty years later 
ical experiments were made with the are light 
from magneto-electric machines. With the in- 
of that of Gramme 
— further developments e E Among notable 
inventions was that of P Jablochkoff, who on 
Feb. 6, 1877, took out the British patent for the 
so-called ‘ Jablochkoff candles,’ I of two 
el strips of carbon separated by kaolin. These 
ights were installed m the Place de |’Opdra, Paris, 
and on the Thames Embankment, and with them 
pega the history of street hghting by electricity. 
ebruary 7, 1817.—The great coal industry of 
to-day had ita birth m England and Franoe. Gas 
lighting in America owed much to the artust Rem- 
brandt Pgale, who founded Peale’s Museum in Balti- 
more, where he exhibited his pictures and gave 
lectures. Through his efforts Baltimore was the first 
American city to adopt the streets being lrt 
for the first time on Feb. 7, 1817. Boston was 
lighted by gas in 1821 and New York in 1828, but 
there was conmderable opposi to the innovation, 
and so important a city as Philadelphia had no public 
ighting until 1841. 
Se, 1841.—1n 1802, Thomas W 
produced evanescent outlmes of shadows on paper 
moistened with a solution of silver nitrate, but the 
first photographs of practical value resulted from the 
work of erre and ri Daguerre’s process 
wis d by Arago in January 18389, and in the 
same month Fox Talbot described his own discovery 
ears later, on Feb. 


ed 
vention of the d 


of pho ic drawing. Two 

8, 1841, Talbot patented his ‘ otype’ or ‘ Talbo- 
type,’ which laid the foundation of modern photo- 
graphy and led to his being called the ‘ er of 


photography.’ 


February 9, 1832.—In the ’twenties and ‘thirties of | 


last century a number of steam road-carriages were 
buit and plied for hire. One of the mventors was 
William Church, whose patent, taken out on Feb. 
9, 1882, included & vertical boiler and wheels with 
elastic rims and spokes. The efforta of Church 
and his contemporaries Hancock, Gurney and others 
were, however, rendered futile by the Road Loco- 
motive Act of 1886, which imposed so high a tax on 
such vehicles that they could not be made to pay. 

February 10, 1906.—A modern battleship 1s an 
epitame of the application of scientific discovery and 
mechanical invention, there being few branches of 
science or engineering which are not utilised in her 
degi construction, ent, or maintenance. No 
battleship ever crea more interest than H.M.S. 
ERN which was launched an Feb. 10, 1906. 
Designed by Sir Philip Watta, the vessel was 490 feet 
long, 17,000 tons displacement, mounted ten 12-mch 
guns, and cost £1,783,883. It was also the first battle- 

ip in the world to be driven by Parsons steam 

ines, the ado n of which saved 1000 tons m 
weight and £100, m cost. 

February 11, 1853.—Through Bence Jones, who 
had heard of his work in Berlm, Tyndall on Feb. 
11, 1858, delivered his first lecture at the Royal 
Institution, the subject, bemg “On the Influence 
of Material Aggregation upon the Manifestations of 
Foroe.” The lecture, which dealt mainly with mag- 
netiam, made Tyndall famous as a lecturer, and four 
months later he was elected profeasor of natural 

hilosophy, an appointment he held with distmction 
for thirty-four years. E. C. 8. 
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Societies and Academies. 


LONDON. 


Royal Society, Jan. 27.—8. A. Asdell and F. H. A. 
Marshall: The effect of the ovarian hormone in - 
ducing pro-cestrous development in the dog and rabbit. 
Injections of follicular extract obtained from solution 
in aloohol produce typical pro-castrous changes in the 
uterus of the bitch and of the rabbit during the 
ancestrous period (that is, at a tame when the uterus 
is normally quiescent). There was also a of 
the vaginal epithelrum, followed by a breaking down 
of the cornified cella. No definite cestrus was pro- 
duced, so that in the actual production of cestrus a 


further factor may be involved. 
8. Dickinson: Experiments on the physiology and 
genetics of the smut : hyphal Pasion. in- - 


vestigating the cytology of the covered smuts of osts . 
and barley in pure culture, the fumon, both within and 
acroas the æ investi between the mycelia 
of different ‘gender’ derived from single ridial 
isolations, was observed. The fusion-hypha 18 binu- 
cleate, and there is no hng ing nucleer fusion. 
The binucleate fusion-h gives rise to uninucleate 
hyphw, which are of t der, these being pro- 
duced at different ends of the fusion-hypha. 

J. W. H. Harrison : iments on the egg-layi 
instincts of the sawfly Pontania saliois Christ. d 
their bearing on the inheritance of j 
with some remarks on & new principle in evolution. 
This gall- Ing sawily possesses | races, each with 
ita own ial species of Balx as its food-plant. 
Direct experiment proved that the mstmct to Sane 
a Salix Andersonana race of P. salices to lay ita 
on the hybrid willow Sakx xS. srinanale 
over a period of years, the habit of. choommg that 
hybrid as food-plant was develo and 
fixed. This was proved by ental attempts to 
throw it back once more on Sakz Andersomana. This 
is a case of the inheritance of acquired characters. 
Coupling these results with those on the induction of 
melanram in the Lepidoptera by chemical means, a 
new principle of evolution on the bass of direct 
chemical intluences on the germ-plasm, whether in the 
form of the compulsory takmg of new food-planta, 
changed soil conditions, or otherwise, is developed. 


L. A. Harvey: The history of the lasmic in- 
clusions of the df Ciona + inalis (L.) dunng 
oogenéais and f tion. Mitochondria are present 


as chromophobe vesicles with acidophil aurse in the 
yo oocytes. They increase in number enor- 
mously, and practically all except those in the narrow 
peripheral layer swell to form yolk. After extrusion 


of test-oells the remaining mitochondria become 
"deen and’ uniformly scaidophil. The peripheral 
ower and 


ayer forms a deep cup, which becomes 
thicker at the tıme oi fertilisation. The Golgm appe- 
ratus passes from pe diffuse to complex, and then 
to secondary di . It consists always of 
small tophil vesicles and i messes. Itis 
that the ‘ yolk nucleus ` is secreted by the 
Golgi apparatus very early in oogenesis. It fragments 
and becomes dissolved in the cytoplasm. The tet- 
cells pour lipoid materials into the egg during yolk 
formation. cytoplasm passes from primary oxy- 
hily to basophily and then to secondary oxyphily. 
ese changes are correlated with ch in the 
Golgi a tus, as described by Fisher The 
mal vesicle bursts and the reconstituted nucleus 
reaches the metaphase of the first maturation division 
usually before the egg leaves the ovary. 
E. Ponder: The measurement of percentage hæmo- 
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lygis (ii). Two methods for in igating the per- 
T ot curves are described; the first, a 

ification of the radiometer method published in 
1924, and the second, using the resistance of selenium 
D E e a a 
suspension. The form of the curves, for systems in 
which the lysm is acting alone, can be ex- 
plained by the assumption that a monomolecular 
reaction proceeds among a population the resistances 
of which are distributed according to a frequenc 
curve, usually of Pearson’s Type Il. The lysins dealt 
with are in and sodium taurocholate. The effect 
of the tors and inhibitors is to alter the resist- 
anoe of the population to the lysin, the alteration of 
resistance bemg described by an expreasion contaming 
the single resistance constant R. 

Physical Society, Deo. 10.—Albert Campbell: A 
capacitance bridge of wide range and a new mducto- 
meter. <A bridge is by which quick measure- 
ments can be made of capacitances covering & Tange 
of from 1 »uF up to 80 uF, the power factor also being 
indicated. The unknown cepacitance O is put in 

el with a resistance P, and the effective self- 


By giving P a series of 
suitable values, scale tapliers providing for & very 
wide range of capacitance are obtained. e inducsto- 


the accuracy of I ing almost con- 
ee pat of iy mage A A 
rheostat allows power loss in the condenser to be 
balanced, and enables the power factor to be deduced. 
——Frank Wenner: A principle Borers the distribu- 
tion of current in systems of linear conductors. The 
principle applies to systems of lineer conductors in 
which the currents are proportional to the impreased 
electromotove forces; the electromotive forces may 
be any function of time, and may be distributed m 
any manner throughout the system; and the branches 
may contain resistance, inductance, capacitance or any 
two or all of these in series, may be so arranged as to 
move with to a permanent magnet, thus 
pilin pe counter electromotive forces, and may be 
connected by contacts or mutual inductances or 

of these. For such a of conductors the current 
HUTS gas La Piet US adr ene er 
preased electromotive forces were replaced by a single 
Impressed electromotive force, oaia in a - 
ticular branch and equal to the drop in potential Which 
originally would have across the break had 
this branch been While this principle is a 
logical of well-known laws, it has bean 
very little used. ` It may be used to advantage in 
practically all cases in which the conductors form a 
series-parallel combmation or a network which may 
be changed to a series-parallel combination by opening 
Pee ee ede ene O E 
current. 


Panis. 
Academy of Sclerices, Deo. 27.—H. Deslandres: 


etic observations made 

unay: Some geol 

L of elaments]. 

@ certam n 

lead, gold and silver, platinum wi 

dium and iridium, cadmium and 
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nickel.—Paul Vuillemin: New data on the supple 
mentary folioles of strawberry plants.—Paul Montel : 
The series of meromorphic functions.—R. Wavre: 
Iteration by means of a a acide ae end singular 
nucleus of Fredholm.—Kolmogoreff: A divergent 
Fourier-Le series.—Swyngedauw: The angular 
alip of and the slip of the driving and driven 
fibres of the strap.—Maurice Girault: A very fase 
construction of the profiles of wings by conformal 
transformation a circle.—A. Couder, A. Danjon, 
and A. Dufay: 


© a no T of the sky 
‘of Haute-Provence. Details of ies in this on. 


with the view of placing a large telesoo there. Ð 
meterological data available suggest t this region 
should be a favourable ane for astronomical 
observations. is has been confirmed by direct 
telescopic work with four instrumenta.—Th. Vautier : 
Forms and deformations of losive waves.—0. 
Raveau: The principle of Carnot and the principle 
of Clausius ; various forms of Si ed RA 

8 


Déjardin: The Tes ee of mercury in 
extreme ultra-violet. easurements of wave-lengths 


of the three are given up to the limit of the 
Schumann region.— Herbert Brennen: The absorption 
of f-rays by matter.—Léon W. Collet and Robert 
Perret: Complements on the geol of the circus of 
Sales (Chafne des Fis, Haute-Savoie).—Ltuis Dan- 
géard: Current glaucon deposita in the neritic zone. 
—Paul Bertrand: The Mixoneura zone of the upper’ 
Weatphalian.—K. de Wildeman: The g : p A 
is.— : 


con caffeine, originating in Oolo 


The variations of the respiratory intensity of Stertg- 
is nigra in the course of opment.— 
G. Mouriquand and A. Leuller: Does adrenaline 


exist in the completely free state in fresh suprarehal 
capsules 


In combination.—Paul Wintrebert: Clearing up the 
egge of the skate for the continuous observation of 
development in vivo.—Y. Manouelian and J. 
Viala: Whence comes the virulence of the saliva in 
rabid animals 1—René Leriche and R. Fontaine: 
Some new facta bearing on current theories of veso- 
motor action.—A. Sartory, R. Sartory, and J. Meyer: 
The formation of the perithectum in 
fum under the influence of radrum.— 
Sergent, A. Donatien, L. Parrot, F. Lestoquard, and 
E. Plantureux: The virulence of the blood in South 
African theileroais (Theilerta parva). 


BBRUBSHIS. 

Royal Belgian Academy, Jan. 9, 1926.—George 
Homés: Stable equilibrium in physico - chemical 
systems.—Seligmann and Maury: the geodesic work 
of the startet ee hio institute. — Delporte : 
Minor planeta discovered at the Royal Observatory of 
Belgium, at Uocle. Two new planets have been 
discovered since Jan 1924, when a Zeiss astro- 

ial EE e elements of one of these 
fio VD) are 


Feb. 6.—A. Cari : Contribution to the anatomical 
study of the shortening of roota-—A. Demoulin: The 
method of the mobile bi- trihedron and 
some of ita applications Th. De Donder and G. Van 
Lerberghe : electromotive force of irreversible 
h -electric oells.—R. Moens: A new method of 
obtaining sustained electrical oscillations.—G. Cha- 
vanne: An inactive 1:3 dimethyloyclopentane.— 
Maurice Robert: The geology of the — 
— Du Buisson: Obeervations on the tracheal venti- 
lation of insecta.—N. Saltykow: The application of 
integrable elemente to the integration of differential 
equstions. 
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Mar. 6.—Th. De Donder and G. Van Lerberghe: The 
' maximum yield of the chemical reactions of gaseous 

Bystems.—J, Vincent: The theory of cyclones and 
anticyclones, An adverse criticiam of the theory of 
V. Bjerknes.—Maurice Van Rysselberge: The pre 


: ROMS. 


Royal Academy of the Lincei, Nov: 21.—G. Scorza : 
A lamma on the prolongation in the camplex body af 
certain. real braica.—G. Armellini : o variation 
of the eccentricity in the problem of two bodies af 
variable masses.—Q. Majorana: A reaidual thermal 
phenomenon. When heated to high temperatures 
and then allowed to cool to the ordinary temperature, 
lead, iron, and copper exhibit rises in tem 
Incompatible with the known laws of © - 
preno cooling of bodies.—PF. Zambonini and A, 
tolf : Double sulphates of rare earth and alkali 
metals. Inv tion of a portion of the system 
La,(8O,), : (NH,),80,:H,O at 25° indiqates the 
formation of the double compounds, 1:1: 23,1:8:0, 
1:5:0, and 1:6:0,—@Q. all: The infinitesimal 
deformation of the field of integration in Fredhohln’s 
equationse—E. Bompiani: Poimt and contact trans- 
formations in a plane.—B. Segre: A generalisation 
-of Koeniga’ transformation.—A. Masotti: Uniform 
translation of a round cylinder in a channel with 
Yima parallel sides; second a xmmation.—G. de 
ottoni: Control experiments for a new interfero- 
metric method for the measurement of microscopic 
and ultra-miocroscopic objecta by means of diffraction 
aera eee error of measurements 
made by the od recently described has the mean 
value 3:2 and the maximum value 5-0 per cent.—E. 
Fermi and E. Persico : The principle of adiabatica and 
the notion of kinetic en in the new undulato 
mechanics.—D. Bigiavi Beacons of nitroxyl with 
aromatic nitro -derivatives and with azoxy - com- 
pounds. When an aromatic nitro-compound reacts 
with nitroxyl, obtained as the sodium ivative to- 
er with sodrum nitrite when a solution of the 
salt of nitrohydroxylamine is heated, the 
uitroxyl is oxidised to sodium nitrite by the nitro- 
compound, which is transformed into nitroso-com- 
pound ; the latter does not separate, but immediatel 
reacts with the nitroxyl to give the nitrosocaryl- 
hydroxylamine. Asoxy-compounds react ‘similarly 
with nitroxyl, azoxybenzene, for example, yieldi 


ee 
rt Ze) A i :N( ): 
NONa.—F. De Carli: Additive compounds of hur 

Investigation. 


- CH, 380, with mesity- 


pseud the compound (cH. ),, 80,.—R. 
Fabiani: Remains of an eruptive spperatus of 
Jurassic age found in Sicily.—F. Rodolico : - 
graphic mvestigations on certain hetero-poly-com- 
-—V. Ronchi; The optical function of the 


hrymal liquid. 
SYDNEY. 


Royal Society of New South Wales, Nov. 3.—The 
late J. H. Maiden and W. F. Blakely: Description of 
fifteen new acacias, and notes on several other species. 
Of the new ies described, eleven are indigenous to 
New South Wales, two to Victoria, and two to South 
Australas; twelve belong to series Uninerves, and one 
each to series Plurimerves, Juliflore (Stenophylls) 
and Bipmnate (Botryocephala).—G. J. Burrows: The 
solution volume of a solute in liquid mixtures. When 
a solute is dissolved in a mixture of water with an 
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alcohol or acetone, the contraction that takes place 
is amaller than that resulting from the solution of the 
same solute in ether of the separate liquids. This 
result would indicate that there is some relationship 
between the compressibility of a liquid and the 
Sd pales solution volume of a solute in that liquid. 

oonsidermg the actual contractions that take place 

en & liquid solute is dissolved in these liquids, 
however, it is found that the relationship is not 
quantitative, and it is concluded that volume changes 
In these cases cannot be reconciled with any simple 
mechanical theory of closer packing.—Mias E. M. 


Bartholomew and G. J. Burrows: The pre ian of 
certain iodo-bismuthites. In an unsu attempt 
to prepare iodo-biamuthates, the ing bis- 


muthites of certain bases such as aniline, dimethyl 
anilme, phenyldimethyl arsine, etc., were isolated. 
These are ds which can be 


recrystallised from cancen a oir acid. 
without al They may all regarded as 
derivates of biamuthous iodide. The anilmium, 
pyridinium, dimethyl anilmium, and p-toluidinium 
salts are all derivatives of hexs-iodo biamuthous acid, 
H,(Bil,), whilst phenyl dimethyl arsonium tetra-iodo 
bismuthite is a derivative of the acid H(Bil,).—G. J. 
Burrows: The salinity of the water of the Gulf of 

teria. Samples of water collected at various 
posrtions in the‘Gulf of Carpentaria have been 
analysed for the chlorine content. In all cases the 


_Balmity is lower than would be expected if the sea 


water were not diluted with fresh water. The low 
salt content can be attributed partly to the discharge 
of freah water from rivers such as the or 
Mitchell. The results, however, also show the effect 
of dilution of the sea water by water from the artesian 
bsasin.—W: R. Browne: The geology of the Gosforth 
district, N.S.W. Part 1, Generál geology. The strata 
belong mainly to the Kuttung or upper division of 
tho Carboniferous Pyeta. bal Gio bami of the 
division is not revealed. A maximum thickness of 
about 8000 feet of strate is exposed, consisting m 

of lavas ranging from i 
felsite-tuffs, conglomerates, varve-shales 
and tillite. On top of these, with disconformity or 
alight overlap, lie the Permo-Carboniferous Lower 
Marine beds. The main structural feature is an 
irregular dome, of late Permo-Carboniferous 
which has been heavily faulted. The physiograp y 
is bound up with tha evolution of the Hunter River 
and the dissection of the faulted dome. 


VIANNA. 


' Academy of Sciences, Dec. 2.—A. Smekal: The 
optical proof of lacune in the molecular structure of 
actual . There are deviations from the ideal 
lattice structure or pores in the lattice. The evidence 
is in thé internal sensitiveness for wave-l whiah 
are greater than the resonance wave-l of the 
lattice. Alkali salts can be coloured by radiation 
with ultra-violet t.—H. P. pe M. 
Furlani-Cornelius : logical researches in the up 
Val Camonica.—H.. P. Cornelius: .Geological acess 
in the lower Veltlin and at the northern end of Lake 
Oomo.—E. Bersa: Radio-biological investigations ; 
the ion of Rontgen radiation of mgs. 


v 


of roots 


depression was noted in the rate of 

with later recovery.—8. Strugger : e influence of 
hydrogen ion concentration on the protoplasm of 
root-hairs in Hordeum . The ity of the 
plasms mg Was ied between pH 6-80 and 
pH 5-50.—F. Hdlzl: Organic acids and bases m non- 
aqueous solution. Combinations of amines with 


conductivity measurements. 
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Official Publications Received. 


Barrish amp OOLONLAL, 
Eeport of the Gonsnilatirve Committes on the 
the Adoleseent. Pp. mov+8s. (London: H.M. 
Snes Qfie.) aai oe pe pea PETE 
: Motomologioal ees an, Southport 
Fernley Observatory of the Corporsion of Bouth party. 
By Josph Barrada P e oath t S Ober. 
uthport. Fernley ETTR- 
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How Should an Engineer be Trained? 

A VERY interesting discussion followed the paper 

on the training of engineers given by Sir 
Theodore Morison on Oct. 29 before the North-East 
Coast Institution of Engineers and Shipbuilders ; 
and a report of it has now been published by the 
Institution. Those engaging in the discussion 
were representative of every branch of the. pro- 
fession, and while on some questions differences 
of opinion were manifest, there was ẹ number of 
interesting pointe on which opinion appeared to 
be practically unanimous. Among these was the 
general agreement that all university studenta of 
engineering should have at least one year’s works 
experience before beginning their university train- 
ing, and that during this period evening classes 
should be taken in mathematics and physics with 
the view of conserving the habit of study engendered 
at school. | 

This plan has been advocated for many years 
by a number af those engaged in university teach- 
ing, and it is of interest to know that suck procedure 
now appears to be so generally approved among 
practising engineers who have studied the question 
of engineering training. Its advantages are many. 
It brings a student to his university course with a 
realisation of the bearing of its scientific training 
on his future career, such as, in the majority of 
cases, increases notably his keenness in the work. 
It gives him, at the most plastio stage of his life, 
intimate contact with the working man whom in 
future years he will probably have to contrel, 
while the routine work and drudgery which is 
usually connected with this first period of training 
is likely to weed out any one whose real interests are 
not in engineering, and to give him the opportunity 
of withdrawing before much time has been wasted. 

The discussion’ would have been important if 
this. ware the only point on which it has given a 
definite lead. The chief difficulty in applying it 
is that at present scarcely any engineering firm in 
Great Britain is prepared to take a youth for one 
year preliminary to his university trainmg. If 
the North-East Coast Institution can persuade its 
members to adopt this course, arranging to take 
the youth back to complete hig practical training 
after his graduation, it will have done a very 
important piece of work and made a real advance 
in the training of engineers. 

Another pomt emphasised in the discussion was 
the somewhat haphazard method adopted by the 
majority of firms im the shop training of their 
special apprentices. In wus connexion matters 
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have improved durmg the past fifteen years or 
s0, but even now the number of firms which 
has arranged for the apprentices carefully graded 
courses of shop training, and see that this training 
is adhered to, is almost negligibly small. 

The sandwich system, in which a youth spends 
alternate periods of six months in works and at the 
university, received some support. It is, however, 
becoming mare generally acknowledged that the 
value to & young engineer of a university course 
lies almost as much m the facilities which are 
afforded him for intercourse with fellow students 
in his own and especially in other branches of 
study, and in the general activities of student life, 
as in the technical traming which he receives ; 
and that the neceasity for keeping terms differant 
from those of the remainder of the university, 
which is necessary where the sandwich system is 
adopted, is, from this point of view, & serious 
objection to the system. 

Another pomt on which opinion was almost 
unanimous has reference to the requirements for 
entry to a university course. It was generally felt 
that the present matriculation regulations operate 
adversely in the case of many excellent students 
Whose education prior to a shop apprenticeship 
has been obtained at an elementary school, and 
whose later work at evening technical schools has 
shown them to be excellent engineering material. 

While one or two universities have recognised 
the difficulty and have made special provision for 
such students, the majority of British universities 
still insist on the normal matriculation, except 
indeed for mature candidates, and there is little 
doubt that this insistence is barring each year from 
the universities a number of young engineers who 
would richly repay their training. 

As Sir Theodore Morison pointed out, engmeering 
is becoming more and more dependent yearly on 
scientific developments, and ita future in Great 
Britain will depend largely on the type of mind 
that can be recruited into the profession, and on 
the methods adopted in the traming of engmeers. 
These methods will be investigated by a committee 
of the North-East Coast Institution of Engmeers 
and Shipbuilders,,as suggested by Sir Theodore. 
It is now more than fifteen years since engineering 
education was discussed fully at a conference 
arranged by the Institution of Civil Engmeers, 
and changing conditions have made desirable the 
re-examination of its many aspects. The recom- 
mendations of the committee set up by the North- 
East Coast Institution will be awaited, therefore, 
with much interest. 
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Archzology in South Africa, 


The Stone Age in Rhodesta. By Neville Jones. 
Pp. xiv + 120 + 22 plates. (London: Oxford 
University Press, 1926.) 12s. 6d. net. 


R. NEVILLE JONES has earned our 
thanks for having brought together the 
evidence of various stone age cultures as derived 
from Rhodesia, together with some of the data 
oulled from a wider South African area. He hae 
produced a very readable book which contains some 
valuable information. The whole problem of the 
South African stone age cultures is every day be- 
coming more interesting and suggestive ; and now 
that search for relics is being conducted upon more 
acientific lines, we oan gee the opening of an archmo- 
logical chapter of high importance. The author’s 
own researches at Sawmills (South Rhodesia) andi 
at Tiger Kloof and Taungs (Cape Province) ar 
valuable as evidencing culture-levels of lower- andl 
mid-Palsolithic facies, which can be clearly dis- 
tinguished and placed in sequence order. He very 
rightly urges the paramount necessity of attacking 
the archsological problems from the viewpomt om 
geological evidence. The numberlees stone imple 
ments which may be picked up on the surface car 
teach us little unless we can identify the geologica. 
horizons to which they origmally belonged. The 
spade alone can provide a clear idea as to the severa 
cultures which may be distinguished, and thein 
relative positions in the timesequence. Mr 
Jones has worked conscientiously and thought 
fully, and his resulta help to advance the 
subject. 

The value of the book is somewhat marred by 
unduly positive statements, which lack the suppor’ 
of evidence. To quote examples, which I hop 
may be modified in a future edition: On p. I: 
(and af. p. 19), in referring to mid-Palsolithir 
times, Mr. Jones says, “the core implement wa» 
thus gradually superseded by the flake implement 
and finally disappeared altogether.” In actual fact 
core implementa persisted in great abundance al 
through the Neolithio period, while within the 
Palwolithic period they form one of the mos 
striking features of the Solutréan culture-phase 
On p. 23 he says, “In Europe the stone imple 
ment, in Paleolithic times at any rate, was in 
variably mado of flint,” a statement which is quite 
untrue, since chert, quartzite, and other material 
were frequently employed. On p. 19, in hi 
diagram (adapted from Osborn), he asserts tha 
the “ bone industry begins ” in Solutréan times 
Why does he ignore the bone implements so char 
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voteristic of the Aurignacian culture? On p. 44 
10 states that “in the Maramba .. . the only 
arge paleoliths found in its bed are of diorite.” 
Chis is not my own experience, for I have picked 
rp in the bed of this tributary of the Zamben 
‘ypical large palmoliths of chalcedony and other 
naterials, in addition td those of diorite. It is 
ather unduly committal at the present stage of 
yar knowledge to assert (p. 21) that “ we know for 
+ fact that South Africa was Aurignacian in 
vulture until the Bantu immigrants introduced 
he use of iron.” So positive a dogma is rather 
oremature and may-tend to hamper unbiassed re- 
saroh in a field which is essentially complex. 

I find it sometimes difficult to follow the author 
n his descriptions of stone-working technique and 
n some of his diagnoses of implement types. The 

tortoise-core’ figured on p. 58 appéars to be 
juite aberrant and to lack the main characteristics 
yf this specialised core-type. Mr. Jones remarks 
‘p. 26) that “the Mousterian culture has not yet 
en demonstrated in Rhodesia,” but if the 
tortoise-core’ industry is mainly suggestive of 
shat culture, as Many maintain, it may interest 
um to know that I have found on the Zambezi 
oanks excellent examples of the ‘ Levallois ’ flakes 
struck from such prepared cores. 

The author’s description of the probable process 
whereby the leaf-shaped blades from the Cape 
Flats were made can scarcely carry conviction. 
Has he ever tried to effect the “ removal, probably 
y pressure [italics mine], of minute chips over the 
mtire surface” of a large piece of quartzite? If 
x0, has he ever produced an effect similar to the 
surface-flaking of this type of implement? I 
venture to doubt it. He compares (pp. 56 and 113) 
the finest of the Cape Flats implementa witb the 
vest examples of Solutréan technique; but this 
ems to do scant justice to the marvellous skill 
axhibited by Solutréan man. Surely no blades in 
ny way comparable with those of Volgu have as 
yet been found in South Africa, and the Cape 
Flats examples, for all their high quality, exhibit, 
70 my mind, a far easier technique. : 

Mr. Jones (p. 12) defines a ‘ burin ’ as a ‘ boring 
mstrument,’ but ita proper function was engraving, 
aot drilling, and its archeological interest lies in 
ita association with engraved designs. He has 
adopted the unsatisfactory term ‘ boucher’ for the 
‘ coup-de-poing’ or ‘hand-axre’ series of lower 
palesoliths, and urges that this name “has the 
special virtue of being non-committel.”’ But 


surely, quite apart from introducing a scheme of- 


aomenclature by Christian names, which may 
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easily lead to ridicule, the fact of ite being non- 
committal is against ita employment. Personally, 
I have been much exercised to discover exactly 
what type or types of implementa it is intended to 
include under the term. Prof. Sollas origmally 
applied it to a type of flake implement, but the 
present author and others employ it to designate 
core implements. It would be better to drop the 
term altogether and adopt æ series of more com- 
mittal and distinctive type-names. 

The author does not refer to the discovery in 
Rhodesia of minute implements of Tardenoisian 
type, though it is many years since the first example 
was found in Buluwayo. Tardenoisian types are 
now being discovered abundantly in South Africa, 
and are a noteworthy feature of the regiom 

The illustrations of implements in this book vary 
much in value. Some (e.g. Fig. 39) are quite 
good ; others are so Jacking in detail and ‘ crisp- 
ness’ that they convey little beyond mere outline . 
and nothing as regards technique. The desorip- 
tion (p. 54) and the figure referred to (Fig. 13, No. 26) 
appear to be totally unrelated. 

Apart, however, from these and several other 
points which invite criticiam, the book is a welcome 
one, dealing with problems of ever-imcreasing iñ- 
terest. The author endeavours to approach his 
subject without bias, and to treat the evidence as 
he finds it. The task of correlating the South 
African stone age cultures with those of Europe 
is beset with pitfalls, but is none the lees attractive 
on that account. 

The author’s dig of Bushman art is cafe- 
fully thought out and is in agreement with the 
most widely held views. His statement of the 
case for magic versus ‘art for art’s sake,’ as the 
primary incentive, would have been greatly rein- 
forced had he brought to bear upon it the evidence 
afforded by late Palwolithio art in Europe. It is 
interesting to note that he adopta the theory that 
the gravels lying along the top of the gorge of the 
Zambezi, below the Victoria Falls, are the remains 
of ancient gravels deposited by the Zambezi itself. 
My own investigations, conduoted durmg three 
visits to the region (in 1905, 1907, and 1910), led me 
to adopt this view, which, pace Dr. Codrington, has 
been supported by several very able geologists. 
The Appendix III. in Mr. Janee’s book, detailing 
the views of Dr. Hrdlička upon this problem, should 
not be taken too seriously. The very hurried 
survey conducted by a distinguished physical 
anthropologist, in company with two American. 
newspaper men and a South African engineer, does 
not carry conviction, nor does it dispose of the 
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views of such capable geologists as Lamplugh, 
Zealley, and others. Further, close examination 
by trained geologists is needed to settle the matter 
finally. The age of these Zambezi gravels is one of 
the most important problems awaiting solution. 
Hurrgy BALFOUR. 


Chemist and Philosopher. 


The Anatomy of Scsencs. By Prof. Gilbert N. 
Lewis. (Yale University: Mrs. Hepsa Ely 
Silliman Memorial Lectures.) Pp. x+-221. (New 
Haven, Conn.: Yale University Press ; London: 
Oxford University Press, 1926.) 14s. net. 


S the artist, after painstaking effort, stepe 
Bok from his easel to view his picture as 
s whole, so it may not be unprofitable for the 
scientist to forsake from time to time his own 
specialty and survey the general trend of science.” 
"So writes the author of this’ volume of Silliman 
lectures. Not only is such action not unprofitable, 
but also it ia of the highest importance that leading 
men of science who, like Prof. G. N. Lewis, possess 
in such high degree wide scientific knowledge, 
clear philosophic insight, and the power of lucid 
and interesting expression, should from time to 
time examine the existing state of science and the 
directions along which our knowledge of the uni- 
verse is advancing. The author’s purpose in this 
volume is to present “a kind of contemporaneous 
croas section showing the inner structure of science,” 
ang the book is addressed to those “who are 
interested not so much in the products of science 
as in ita methods.” By all such, these lectures 
will be given a hearty weloome. 

After a short survey of the methods af science, 
in which perhaps the rather too facile view is 
expressed that the scientific method is “ hardly 
more than the native method of solving problems,” 
the author proceeds to a discussion of the theory 
of numbers, space and geometry, time and motion, 
matter in motion, light and the quantum, prob- 
ability and entropy, the non-mathematical sciences, 
and life, body and mind. 

In the lecture on space and geometry are dis- 
cused the non-Kuclidean geometries, more especially 
Minkowski’s geometry of asymptotic rotation, the 
details of which have been worked out by the 
author and Prof. E. B. Wilson, and the geometry 
of shear rotation. According to Minkowski’s geo- 
metry, all points on the hyperbolic curve are 
equidistant from the point of intersection of the 
asymptotes, and any interval marked off on one 
of these asymptotes is of zero length. To a 
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Euclidean mind such language is nonsense, but, 
as the author points out, each geometry has its 
own definitions and postulates just as each game 
has ita own rules; and to the query whether such 
geometry is true or false, the author replies that 
the question has no meaning in science. All that 
one is concerned with, as in the case of all scientific 
theories, is its usefulness; and the usefulness of 
the Minkowski geometry is demonstrated by the 
author in connexion with the new kinematics 
based on the Einstein theory of relativity—a 
kinematics which Euolidean geometry is powerless 


, to express. 


In discussing light and the quantum, the author 


introduces his theory of absorption of light and 


interference, an account of which has already been 
published in Naturn (117, 286, 1926). In this 
theory the assumption is made that an atom never 
emits light except to another atom, and one can 
no longer regard the one atom as an active agent 
and the other as a passive recipient. According 
to this theory, when one arranges an optical 
apparatus so that interference bands are produced, 
one not only brings it about that no light is received 
on the dark band, but also the light which otherwise 
would have fallen in the region of the dark band 
is not emitted. The author recognises that such 
an idea, which is really equivalent to saying that 
we can influence events which are already past, is 
offensive to our established notions of causality 
and temporal sequence, but he holds that we need 
not therefore be deterred from making use of the 
hypothesis so long as no actual fact of experiment 
or observation oan be brought against it, especially 
since by its means “‘ certain Inconsistencies between 
prevailing physical,ideas and the geometry which 
so actmirably interprets the kinematics of relativity 
are removed.” This view can of course be accepted, 
but does it not imply that we are here dealing 
merely with a mathematical device which may 
later have to be discarded or receive interpretation 
by a more complete physics f 

In the concluding lecture, the author boldly, but 
apparently with a certain amount of trepidation, 
attacks the problem of life. While professing 
ignorance of the meaning of the term ‘ vitalist,’ 
the author proclaims that “‘ it is indisputable that 
many of the characteristic properties of living 
beings are not only far beyond the reach of existing 
physical science, but are not even suggested by 
the most remote extrapolation of the laws and 
theories that we have made to fit the morganio 
world.” Of the phenomena which have no 
counterpart in inanimate Nature, one of the most 
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striking is known as the struggle for existence. In 
soncluding his lectures the author says: “The 
sciences of physics and biology comprise sets of 
man-made postulates and laws which no more 
need ‘to be compatible with one another than do 
the geometries of Euclid and Lobachevski. The 
xiance of physics reste upon the postulate of 
determinism ; the science of biology, unless it is 
to ignore deliberately the phenomena of behaviour, 
must abandon this postulate and substitute therefor 
a postulate of choice or freedom.”’ 

The book is most refreshing to read, owing to 
the sense of humour of the author and the clearness 
with which he expresses his views, and it is also 
most stimulating and provocative of thought. It 
suffers, however, from over-condensation. The 
author confesses that the collection of “ simple 
essays ” has been brought “ by the publishers to 
the dimensions of a book only by generous spacing 
between the lines,” and he obviously expects the 
ceader to read rather extensively between these 
lines. ‘There are, however, very many people, not 
all of them laymen in the domains of science and 
philosophy, who are intensely curious concerning 
the subjects treated in these lectures, but will 
find it very difficult, if not impossible, to make 
the necessary interlections. May we not express 
the hope, therefore, that the author will place the 
world still more in his debt by giving to it an 
expansion of this excellent outline of a system of 
philosophy ? ` Meanwhile, we are grateful for this 
smaller work. Auax. FINDLAY. 


Carbohydrate Metabolism and Insulin. 


Carbohydrate Metabolism and Insulin. By Prof. 
J. J. R. Macleod. (Monographs on Physiology.) 
Pp. xii+357+4 plates. (London: Longrhans, 
Green and Co., Ltd., 1926.) 18s. net. J 

HIS comparatively largs volume furnishes an 
excellent description of carbohydrate meta- 
bolism in general. This is onky what might be 
expected from such a well-known author as Prof. 

Macleod, who has done’so much useful work on 

this subject. To anybody wishing to get a funda- 

mental idea of our present knowledge in this field 
of metabolism the book can be confidently re- 
commended. Of all the volumes of literature on 
the difficult and evasive problem of carbohydrate 
changes in the animal body, the present appears 
certainly to be the beat. It deals with the subject 
in æ olear though fundamental manner, and 
embraces everything that is known as to the 
physiology of carbohydrate metabolism. 
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The book opens with a chapter on the structure 


‘of the islets of Langerhans and their cytological 


characteristics. This is followed by a useful 
description of the structural changes which the 
pancreas undergoes under various experimental 
conditions. The various mechanisms of the 
different forms of glycosuria are concisely dis- 
cussed, followed by a complete description of 
glycogen and the various changes this substance 
undergoes in the body. Methods for the estima- 
tion of blood sugar are mentioned, and the manner 
of existence of the sugar in the blood is discussed 
briefly. The author does not accept the view 
propounded a few years ago to the effect that the 
sugar in the blood of the healthy animal is not 
ordinary glucose, but a very reactive modification 
known as y-glucose.. It is pointed out that the 
alleged evidence for the occurrence of y-glucose 
in the animal organism is exceedingly unsatis- 
factory, for this substance is so labile and pnstable 
that even if it did ooour in the body, it would be 
almost impossible, with our present methods, to 
isolate and identify it. 

Naturally, a great deal of the volume is devoted 
to a study of the action of insulin, and while this 
part of the book is done just as well ag the rest ef 
it, it must be admitted that a perusal of Prof. 
Macleod’s critical compilation on this subject 
leaves the impression that there is yet very much 
to learn. The hopes held out a few years ago 
that the advent of insulin would solve many of 
our hitherto insoluble problems have been almost 
entirely unfulfilled. In spite of the very lame 
amount of experimental research, both good and 
bad, carried out on the particular influence of 
insulin in the utilisation of carbohydrate in the 
animal body, it is safe to say that as yet but little 
advance has been made in this difficult field. 
When we consider that the productes of sugar 
destruction are comparatively simple, and, from 
the chemical point of view, necessarily limited to 
a few substances, it is a matter for wonder that, 
so far, we have failed to trace the various steps 
through which sugar is broken down to carbon 
dioxide and water. It is true that some glimmer- 
ings of light have now and again appeared within 
the last few years, but nothing’ definite has so far 
transpired. 

Insulin has, on the whole: been a disappointment 
so far as it has afforded any insight into the 
physiological proceases which the body employs. 
Very many papers have appeared, and are still 
appearing, which deal with the manner in which 
insulin acts, but the many controversies and 
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difficulties which have arisen seem to have been 
solved by the work of Dale and his collaborators, 
who state that insulin acta by changing some of 
the sugar of the body into glycogen, and by 
oxidising the rest of it. These authors believe 
that the disappearance of sugar, after insulin 
administration, can be accounted for by the sugar 
destroyed and the glycogen formed. 

This means, as was to have been anticipated 
from the very beginning, that insulin acta when 
injected just as it does when supplied normally by 
the pancreas. The problem is, how does insulin 
act when it is supplied in the natural manner to 
the healthy individual ? That problem still awaits 
solution, and we know little or nothing at present 
with to it. 

From the clinical point of yiew, it would appear 
that insulin in several cases produces changes in 
the diabetic which are not obvious in the normal 
individual, but it is quite possible that these 
changes may be dependent on the difficulty of 
administering the optimum dose when insulin is 
given artificially. However, the rapidity with 
which several diabetic patienta become abnormally 
fat when taking insulin, suggests that insulin 
probably has some direct influence on the formation 
of fat from sugar in the body. 

To anybody interested in this PEE though 
difficult subject of carbohydrate metabolism, a 
perusal of Prof. Macleod’s volume will serve to give 
an exact and well-reasoned view of the present 
position of this subject. It would appear probable, 
hewever, that what is believed to be true to-day 
will undergo vast modification in the future. The 
subject, so far, has not yielded to attack, and what- 
ever we write or think, it is certain that we know 
but little of the real facta. H. MaocLaan. 


The Terminology of Electrical Engineering. 
British Engineering Standards Association. Publics- 
tion No. 205, 1926: British Standard Glossary 
of Terms used in Hlectrical Engineering. Pp. 268. 
(London : British Engineering Standards Associs- 
- tion ; Crosby Lockwood and Son, 1926.) 5s. net. 
URSUING ita work of standardisation, the 
British Engimeering Standards Association 
has issued a gloasary in which the terms in common 
use in electrical engineering are defined, so as to 
provide engmeers with a uniform nomenclature. 
With this end in view, the compilers frequently 
give a list of the synonyms actually in use, indicat- 
ing their preference by heavy type, and in some 
instances marking others as ‘deprecated.’ From 
No. 2089, Vou. 119] - 


this point of view, the sections on composit 
machines (t.e. converters of all types) and trans 
formers, and that part whioh deals with the exac 
uses of such terms as ‘ protected,’ ‘ enclosed,’ an: 
‘flame-proof,’ will be valuable in giving exac 
meanings to terms which have not always bee 
used in the same way by different writers. 

As is to be expected in such an undertaking 
there are cases where the choice will not meet wit! 
general agreement ; particularly is it to be hope 
that the engineering world will not adopt th 
suggestion of calling the extreme range of a wav 
the “ double amplitude,’ whilst it will be interestin; 
to see if the terms ‘ active current ’ (the tabulate 
alternatives being active component, energy com 
ponent, power component, and in-phase componen 
of the current) and ‘reactive current’ (for th 
other component) succeed in ousting their rivale 
We also note that the distinction between ar 
oscillating and an alternating current is made t 
depend on whether the frequency is or is no 
dependent solely on the constants of the systen 
in which it flows. 

As to the definitions themselves, they are for thi 
most part adequate for their purpose, but it i 
doubtful whether much good is done by defining 
for example, the blade of a switch, and the contac 
jaws, in & reciprocal manner, except in cases wher 
it is desired to. indicate that one of a number o 
alternatives is preferred. It is, however, in thi 
general. section that the weakest definitions occur 
Apart from the vexed 4x question, we find Beparat 
definitions of quantity and of charge, and each o 
them is logically unsatisfactory, although no doub 
adequate for the restricted purpose of this glossary 

Quantity is given as the product of current anc 
time, whilst curremt is earlier defined as quantity 
per second. -Charge is stated to be ‘an excess or de 
ficiency of electrons on a body, causing electric effect 
in the neighbourhood’; but definition 1102 gives thi 


meaning of ‘ electron’ as the fundamental unit o 


negative electricity. On this subject of electrica 
units it seems rather a pity that the term selectec 
for the B.T.U. should make the definition com 
mence ‘ Unit of Electricity: a Unit of Electrica 
Energy.’ It is also to be regretted that while 
the numerical value of the electronic charge i 
quoted, and values given for the B.Th.U. in joules 
other useful figures, such as the ratio of the true 
to the international volt, and the E.M.F. -of thi 
Clark and cadmium cells, are omitted. _ Ont 
would also have liked more information on the 
International Candle, which is here stated simply 
to be a unit of luminous intensity, arrived at by 
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common agreement between certain specified 
institutions. It is also to be regretted that the 
term ‘thermo-electrio effect’ has been restrioted 
to one particular effect. 

Lest this catalogue of blemishes (impossible to 
avoid in reviewing a work in the form of a glossary) 
should convey a wrong impression, it must be 
pointed out that they concern but a small fraction 
of the total number of entries, most of which are 
very clear, and should materially assist in attaining 
the ideal of one definite term for each concept 
requiring expression. The book is excellently 
produced, is divided into sections, and provided 
with a very complete alphabetical index, in which 
all the terms are indexed, whether or not they are 
‘deprecated ’ in the body of the work. Misprints 
are very few, the following list including all that 
have been noted: in definition 1510 the second 
‘per sec.’ is omitted, and in No. 1901 the figure 
3-68 should be 36-8. In the index, under ‘ charge ’ 
the figures 1210 and 1310 should be 1201 and 1301. 

J. H. A. 


The People of China. 
Anthropology of Eastern China and Kwangtung 

Province. By 8.M. Shirokogoroff. Pp. vi+162. 

(Shanghai: Royal Asiatic Society, North China 

Branch, 1925.) 65 dollars. 

AS account has already been given in NATURE 
(Deo. 12, 1925, p. 855) of the anthropological 
inquiries now being conducted in China by Dr. 
Shirokogoroff and described by him in a series of 
reports. The volume already discussed dealt with 
the populations of the provinces of Kiangsu and 
Chekiang. The present- work gives further in- 
formation relating to the living people af these 
provinces as well as of Kwangtung, and in fact 
of the eastern part of China. It is essentially a 
statistical investigation, and is freefrom speculations 
as to the assumed influence of the endocrine glands 
in causing racial differentiation, to which particular 
reference was made in the previous review. 

The real value of the present, like the former, 
report is the new data submitted by Dr. Shiroko- 
goroff, who seems to have cast his net widely m 
the process of collecting both measurements of 
living people and comparisons from the literature 
of anthropology, especially many references to 
eastern Asia not readily accessible to students in 
western Europe. 

By the ‘analysis of series of measurements, the 
attempt is “made to define different types and 
to estimate their relative representation in the 
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populations of the various provinces. The com- 
monest of these types in the northern provinces 
and in Manchuria is characterised by high stature 
(1:75 m.), & low cephalic index, and a high nasal 
index. In the provinces of Kiangsu and Kwangtung 
this type is said to be absent.’ It is rare in Anhwei 
and Chekiang. In central Chma (Honan) it is 
common, and in Chili and Shantung it is the usual 
and characteristic type. His second type is dis, 
tinguished by a smaller stature (1-60 m.), a high 
cephalic index, and very high nasal index. Ita 
geographical distribution is very wide, being the 
dominant type in eastern Chins and Korea (possibly 
also in Japan). It is also common among the 
Manchurians and the Northern Tungus. 

If these resulta should be confirmed by further 
studies, they will necessitate considerable re- 
orientation of current views on the distribution 
of Mongolian types. So far, however, the con- 
clusions are tentative. They have met with severe 
oriticiam, especially (accordmg to this memoir) 
from Prof. Tschepourkowsky of the University of 
Vladivostok, “ one of the leading sovietfo anthropo- 
logists,’ who haa deserted that types claimed to 
have been identifie¢ by Dr. Shirokogoroff in 
northern China “‘ are a mere phantasy.” ° 

G. ELLIOT SMITH. 


Our Bookshelf. 


Getting out the Coal: Underground 
Mining, Loading Machines, ig ary Support. Com- 
po by Frank H. Kneeland. cal Coal 

uotion, Vol. 2.) . vi +403. (New ror : 
MoGraw-Hill Book Co., Inc. ; London: MoGraw- 
Hill Publishing Co., Ltd., 1926.) 15s. net. 


En Paa o is a continuation of a volume 

Pet ies of coal mining, eto., compiled and 
pub ed in the same way as the resent volume, 
which was reviewed in these columns in June 
last year. Practically the same criticiam that was 
applied to the previous volume holds good for the 
one now before us. It deals almost entirely with 
American methods and American practice, though’ 
a few are devoted here and there to English 
meth by way of directing the attention of 
American engineers to them, h it cannot be 
said that the British illustrations which have been 
suggested are at all typical of the best British 


practice. ° 
The work is divided into four chapters p 
or surface mining; underground Se E 
mining, constituting the bulk of the book, so that 
more than half the text is contained in this one 
oha ; loading, loading machines, and conveyors ; 
tim and roof support. The first chapter is 
naturally of no use to the British colliery engineer, 
narra eee ee ee 


stripping of an As regards the second 
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chapter, it is of no use to engineers in England, 
and probably of but little use even to American 
engineers, because the most recent methods are 
not discussed. The chapter on loading machines 
and conveyors is decidedly disappomting; the 
compiler appears to have got his information on the 
subject of loaders mainly from the builders of the 
machines, rather than from their users, and gives 
the impression of not having been in touch with 
their practical use underground. He entirely ignores 
_ the existence of the gate-end loader which is 

making considerable headway in Great Britain, and 
omits from the discussion some of the modern 
American cutting and loading machines which are 
‘being tried out in West Virginia. 

The last chapter on timbering, etc., again is 
unsati . The compiler has attempted to 
work out oertain formulx aa: determining the size 
of timbers to be employed ; he gives one of these 
on p. 307, and is ap tly unaware of the fact 
that he is repeating the same formula only slightly 
altered in form and in the letters used in designation 
on p. 331. His confidence in his own formula is 
beat by the statement that he solves a 
pee o, and shows that according to 

is formula “ a 44-in. stick will support the load ” ; 
cai ye om to say, however, that “in this case it 
would be advisable to use a larger stick, say, 8 in. 
diameter,” 


e von E . Von Prof. Dr. Serge von 
Bubnoff. (Geologie der Erde.) Band 1: 
Eim O , Baktscher Schild. Pp. 


viii +322 +8 Tafeln. (Berlin: Gebrtder Born- 

traeger, 1926.) 22-50 gold marks. 
Tum preeent volume forms the second instalment 
of the-“‘ Geologie der Erde,” vol. 1 of Prof. 
E. Krenkel’s “ Geologie Afrikas” having heen 
pablished about a year ago. The whole project 
is & decidedly ambitious one, for the aim is to give 
a comprehensive and correlative account, from the 
structural as well as from the stratigraphioal point 
of view, of the geology of the earth, each contment 
being dealt a se APO l 


Prof. von Bubnoff has been faced with a task - 


more formidable than that of any of the other oon- 
tributors, so complicated is the structure of the 
continent of Europe, and so extensive the litere- 
ture. He sets out in the first place to determine 
` from palsogeographical considerations what are the 
fundamental structural divisions of the whole area, 
and shows how, with certain modifications due 
chiefly to the great mountain-building movements, 
the o ter of each region has ed to remain 
constant throughout geological history. He then 
discusses the variations in gravity over the con- 
tinent, the general distribution of ore-deposite, 
and the present-day morphology. 

The rest of the t volume is devoted to a 
detailed account of eastern Europe, the develop- 
ment of which is shown to have been independent 
of that of western since Paleozoic times. 
The Ural Mountains, the Posthumous Uralides, 
the Russian Platform, the Baltic Shield, and the 
Podolian Maseif are dealt with in turn, and an 
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account given of the stratigraphy, the orogenssis 
the o posits, and the morphology of eacl 
region, together with references to the more im 
portant literature. As might ‘be e , the 
text makes rather solid ing, but, fortunately 
it is well illustrated by lanatory maps anc 
sections. The nea] the ining twi 
volumes, which are to deal with western and witl 
Mediterranean Europe, will be awaited witl 
interest, since the complete treatise will undoubted]; 
fill a gap in geological literature and be of consider 
able use as a work of reference. 
Die Ökologie der blattminierenden I 
Von Dr. Martin Hering. (Zool e Bausteine 
Ausschnitte aus dem Deanie iet der Zoologie 
Band 1, Heft 2.) Pp. iv +253 +2 Tafeln. (Berlin 
Gebrüder Borntraeger, 1926.) 18 gold marks. 


ONLY a few months ago we had the opportunit; 
of noticmg Dr.-Hering’s “ Biologie der Schmetter 
linge,” and it is seldom that an author js able t 
produce two. works of evident scientific meri 
within a period of leas than a . The treatis: 
before us is the result of the study of the specialisec 
subject of leaf-miming insect larva. 

A great deal of the information that lies scattere< 
through the pages of numerous periodicals ha 
been critically examined and gathered together i 

roducing this book. At the same time, Dr. Hering 
incorporated much of hig own studies, and ha 
imparted greater exactness and a more scientifi 
viewpoint, in what has hitherto remaimed an ill 
defined branch of entomology. In order to achiev: 
his object he has coined a terminology 
which differentiates the various characteristi 
features of miners. As the names which he adopt 
are short and convenient, it is possible that they 
may find acceptance. 

The book is divided into sixteen chapters, eacl 
one being devoted to a particular of thi 
subject. Thus, Chap. i. is concerned with thi 
definitions and the general morphology of mines 
Chap. i. deals with mines’ in different ls o 
plants; Chap. iii? with ‘stationary’ and ‘tem 
po ’ miners; and Chap. vii. discusses larva 
structure in relation to mining habits. Chap. x 
is concerned with problems relative to the nutritior 
of miners, and there are chapters dealing witl 
aquatic mines and on the parasites, Inquilines, anc 
symbionts of mining larve. The book is wel 
printed and illustrated ; it ig provided with a very 
complete bibliography, and the price on the whok 


is reasonable. A. DI 
Meteorological T : Air Minisiry. British Rain 
fall, 1925: the Staty-fifth Annual Volume oj 


the British Rainfall Organization. (MLO. 285. 
Issued by the authority of the eee 
Committee. Pp. xviii+279. (London: HM 
Stationery Office, 1926.) 15s. net. 
For the year 1925 the rainfall over the Britiat 
Isles was very slightly above the average and car 
be taken as normal. In some districte abnor. 
malities occurred ; among the most remarkable o: 
these was the exceptionally dry June, which was 
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absolutely rainleas in many localities and one of 
the driest months on record for the British Isles 
a8 a whole. The cold and cheerless summer was 
the fourth summer in succession of that nature. 
In spite of the large number of thunderstorms, 
especially in May and June, there were few days 
with heavy falls of rain. 

A special article is given showing a comparison 
of the. fluctuations experienced at two standard 
stations—Orxford, fairly central in and 
eaves in the western Highlands of Scotland 
—and maps are given showing the results of these 
statistical investigations, considering also their 
relation to other places in western Europe. A 
classified list a of the papers published in 
“ British Rai ” in the last twenty-five years. 
A summary is also given of some iments 
on the shielding of rain-gaugea made at Valencia 
Observatory in Ireland. The question of over- 
exposure is discussed as w as insufficient 
sie aula The effect of wind conditions is con- 
sidered upon the catches in recording gauges. 
Post-Prandtal Proceedings of the Cavendish Soctety. 

Sixth edition. Pp. 37. (Cambridge: Bowes 

and Bowes, 1926.) 2s. net. 

Tus collection of verses began with a few songs 
written for ‘community singing’ st the annual 
dinners of the research students of the Cavendish 
Laboratory. The first collection was privately 
printed in 1904, and similar editions with new songs 
added appeared in 1906, 1907, and 1911. Some 
of these were of a purely ephemeral interest and 
were omitted in the first published edition of 1920. 
The nt edition was published m connexion 
with the dinner held in celebration of the seventieth 
birthday of Sir J. J. Thomson. Several of the 
songs are tributes to him, including a “‘ Biographical 
Sketch,” which gives a versified account of his 
career up to date. The author of this, as of most 
of the best sa in the volume, shelters himself 
modestly behind the initials “A. A. R.” The 
‘J. J. songs reveal the extraordinarily happy 
personal relations which have* always bound the 
research students to their professor, while the Bongs 
in honour of Sir Ernest Rutherford are sufficient 
evidence that the old tradition is being carried on. 
The remaining songs deal with important branches 
of modern physics from the electromagnetic theory 
to the quantum theory. All old Cavendish students 
will es a the appearance of this new edition, 


which is tly improved in form, and a much 
wider public will find it both interesting an 
entertaining. A. W. 


Animals Looking into the Future. By Prof. W. A. 
Kepner. Pp. xi+197. (New York: The Mac- 
milan Co., 1925.) 7s. 6d. net. 


Taa author aims, in this book, to demonstrate 
that in all animals, from the lowliest protozoa to 
man, preascience is a marked characteristic, and one 
that P a distinguishes the organic from 
the inorganio world. Both mice and men have 
plans, and from a brief consideration of the habits 
and organisation of certain colonial and solitary 
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insects, and of the structure and physiology of 
more lowly animals like H , Microstoma, and 
even the protozoa, the author seeks to emphasise 
this point of view. Even planta look into the 
future. It is true that a distinction is made be- 
tween the conscious prescience of man and the 
instinctive preacience of insects or Hydra. The 
author, however, in his enthusiasm for the text of 
his sermon, has im too anthropomorphic a 
bias to his presentation. ‘“‘ Therefore, m the torma- 
tion of nematocysta by the. interstitial cells of 
Hydra we see these living unita sacrificing them- 
selves in a prescient manner with reference to the 
welfare of the individual polyp.” This quotation, 
which gives an idea of the author’s thesis, may 


easil conscious thought to the layman, and 
it is for the layman that this book is written. It is 
a little us to attempt the popular exposition 
of biological phenomena in which may con- 


vey an erroneous interpretation to the lay mind. 


Contributions to the Art and Science of Otology. 
Lectures and Papers by Richard Lake, 1892-1926. 
Pp. vi + 255. (London: Macmillan gnd Co., 
Ltd., 1926.) 16s. net. 

Tas book consists of a collection of the author’s 
more important contributions to current medical 
literature extending over a period of thirty-three 
years. It comprises within che limite of 255 p 
fifty se te items, made up of case records, 
clinical lectures, addreases to medical societies, and 
articles, more or leas controversial, on current 
otological topics. It is the index of an industrious 
and intellectually active ee career, which 
may well be a source of legitimate satisfaction to 
the author, and of interest to his colleagues and 
to the students who have received their ae 
at his hands. There is not much in it that is 

ane: scientific value at the present day. o 

ar as the scientific aide of his subject is concerned, 

we may cite some careful observations on tuning- 
fork testes of hearing in various forms of deafness. 

The author lays emphasis on common sources of 

error arising from the personal factor in examiner 

and examinee. No doubt in the near future our 
estimate of the value and significance of the various 
methods of testing hearing will have to be recast 
in view of the recent introduction of more absolute 
methods of audiometry. 3 


Biochemie des Menschen und der Tiere sen 1914. 
Bearbeitet von Dr. Felix Haurowitz. (Wissen- 
schaftliche Forschungsberichte, Naturwissen- 
schaftliche Reihe, Band 12.) Pp. xi + 148. 
(Dresden und Leipzig: Theodor Steinkopff, 
1925.) 7 gold marks. ‘ 

Tus little volume gives, in a handy form, short 

reviews of a wide selection of biochemical subjects : 

each is acoompanied by a large number of references 
to the literature, which appear to have been well 
selected. The arrangement follows that usual in 
text-books of biochemistry and physiolo The 
volume should be of use to those who wish to look 
up recent work on a specified subject without the 


necessity of referring to the original papers. 
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Letters to the.Editor. 


[Eha Editor. as NO NAE tes TOn o 

opinions expressed by his correspondents. ; 
can hs undertake with 
the writers of, rejected manuscripta iniended for this 
or any other part of NatuRnE. No notice tw taken 
of anomymous communications. ] 

- A Quantum Relation in Large Scale Electric 

Wave Phenomena. 


Ir is well known that associated with a medium 
containing free electrons Shee ee R 
is a definite critical frequency », where »,?= aa 
This frequency is characterised by the fact that 
electric waves of frequency leas than », cannot travel 
through the medium. 

The group and phase velocities of waves of greater 
pe umep than y, are given by the relations: 


Cc 


aaah 
ee | 
e yi 

Pann e 


go that they,tend to œ and 0 respectively as: r ——> »,. 
This relation : | 





Ne 
y=yY, Or —,=-l1, 
which determines the critical ency of the medium, 
can be expressed in a way which connects it up with 
the quantum theory. Ina paper in the P hicat 
Magazine (July 1926, vol. 2, p. 267) I showed how to 


AalwGlAte theres elias hich istHese-of the total 


en of a quantum (engaged in an encounter with 
an electron) to the per unit volume. This 
ratio must therefore be of The dimensions of a volume 
whjch, for want of a better expreasion, was called ‘The 
Volume Occupied. by the Quantum.” : 

The expression which represented this quantity was 
found to 


ee V aa 
mm, vs 

so that the relation giving the orttical frequency can 
be expressed in the mmple form NV =1. Since 1/N 
is the average volume oocupied by each electron, we 
may say that the critical frequency occurs when this 
is such that the ‘ volume occupied by the quantum ’ 
is equal to the average volume occupied by each 
electron. In order to conform with the ideas of 
statistical mechanics, of which long -wave p 

tion & to be an example, I prefer to consider 
that V =r,” represents the probability of a 
direct hit of the quantum and electron, or more 
precisely the fraction of quanta per unit volume which 
are in collimon at any instant with the electrons in 
that volume. In tħe case of the critical frequency 
this probabilty is unity, and the relations of quantum 
m ios gives a justification for the use of this 
desorrption. For the analysis of the ‘Compton 
scattering’ shows that when a direct hit occurs the 


momentum given to the electron mM =™ (1-008 6), 


where ¢@ is o of ing; the average of whioh 
may be considered to be: Ajo the momentum in 
the wave. 

It follows that when the probability of a direct hit 
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is unity all the wave momentum will on the average 
be poa up to the electrons and the wave can travel 
no farther, this state of affairs resulting in the zero 
group velocity which occurs at the orjtical frequency. 

In one respect this analysis seems to shatter the 
picture of a quantum as an objective particle of 
radiation, for such a picture would inevitably imply 
that the probabili a direct hit should be jointly 
ae rer aay to the radiation energy denmty or 

ensity of quanta and the electron density, whereas 
the foregoing analysis shows this probability to be 
mdependent of the density of quanta. 

This aspect of the quantnm theory has already been 
pointed out by Eddington in his discussion of Einstein’s 
derivation of Planck’s law of radiation (‘‘ The Internal 
Constitution of the Stars,”’ p. 26). ; 

. L. HORRRSLAY. 


Marconi Wirelesa Tel h Co., Ltd, 
Marconi Works, Chetmsford. 





Non-Magnetic Films of Iron, Nickel, and Cobalt. 


A YAAR and a half ago one of us Il and 
De Vinney, Phys. Rev., 26, 86, 1925) rted the 
results of some ta on films of ni cathodio- 


ally sputtered in hydrogen at a pressure of 1 mm. or 
leas. ‘These films as produced were entirely non- 
magnetic, showing no tractive effecta in a strong 
magnetic feld. Upon heatmg to about 350° O. for a 
few minutes, however, they become strongly magnetic. 

We have since continued this work on nickel and 
extended it to iron and cobalt, and find that, while it 
does not seem 


three metals strongly ferro-magnetio. 

The orystal'structure of these fitms has been investi- 
gated by the X-ray method (iron and tungsten anti- 
cathodes). In the original work on nickel the evidence 
was to the effect that, while the film after heating 
showed the normal lattice for mokel, as originally 
produced it was amorphous, giving no clear evidence 
of arystal structure. our recent work, however, we 
fmd—using an improved ique, whereby the 
crystal structure is determined without removing the 
film from the glase—-that the fiim as produced (i.o. 
non-magnetic state) has in eral the same crystal 
structure as after heating but with a larger latiios 
espaong. ‘The distension or swelling may be so much 
as 20 per cent. In most cases the lattice shown by 
the film after it has been heated and rendered 
is the normal one for the metal: the exceptions may 
be explained on reasonable grounds. 

The basis on which we are ing to explam these 
facts is the occlusion by the metal of large amounts of 
the residual ges, t.6. hydrogen, helium, or argon, 
see ee process of ing. P as is 
wall own, absorbs in favourable circumstances 
hundreds of volumes of hydrogen, and, as has been 
shown (McKeehan, Phys. . 21, p. 834, 1923), this 
results m a lattice distension of some 2 or 3 per cent. 
It is true that it is a long step from this to the 6 to 20 
per cent. distension ais a found in many cases— 
and this too in metals such as iron, nickel, and cobalt, 
which are by no means go notable in their gas- 
occluding properties as palladium ; nevertheless, it is 
the only explanation we can offer at this time. ; 

If the presence of such large volumes of gas in these 
non-magnetic films be granted, although the direct 
experimental proof of Its existence seems difficult 
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because of the very minute amount ; of nal in & 
Alm a light wave or leas in thickness, it is of Interest to 
inquire if it is in the form of a chemical compound with 
the metal or not. This must of course be answered 
gventually, if at all, on the basis of stoichio- 
metrical proportions. We cannot decide this at 
pene but we can, however, adduce certain evidence. 
of the three cobalt films sputtered in helrum had 
axactly the same crystal dimensions—2z0 per vent. 
morease above the normal face-centred cubic cobalt 
(the cathode was a mixture of face-centred cubic and 
hexagonal)—in spite of somewhat different sputtering 
conditions. All of the seven iron films sputtered in 
helium had exactly the same crystal dimensions, appar- 
ently a swelling of nearly 22 per cent. above the normal. 
Ten different specimens of nickel, sputtered in different 
gases, had a common distension of 6 per coent., although 
with this metal there were other values which ocourred 
in some specimens and not in others. It was le 
in the above cases to reduce, by controlled ting, 
Sop lis etapa ome Ween pein Air 
rest un , as shown by X-ray picture which 
showed. forms t at once. This is fair 
evidence against the idea of simply a solution of the 
in the metal. The case seams to be somewhat 
erent from that of palladium: we sputtered this 
in yea and found various distensions up to 
Ne elgciye It was possible, by suitable h to 
the distension, 4.6. the gas in tho paladina 

by any desired amount. 
We regard this as evidence of a chemical or at least 

i-ahemical union of the metal and the 

unds with hydrogen would of course be poasi le, 
and with helium and argon at least not unthmkable. 
The logs of magnetism is possibly to be associated 
with a electron. distribution in the metalho 
atom, due either to the influence of the chemical 
ey eo a 
the atoms 4 . (See also L. O. Jaakson, Phi. Mag., 


2, p. 86, 19 

a ceria eater eccanailtatasae 
obvious paint of criticiam, which would be to the effect 
that small traces of oxygen in the residual gas t 
cause these metals to sputter as (non-magnetic) oxides 
Se eee Some 
colour is lent to this point of view by the fact that the 
lattice of cobalt as piece is almost exactly 
that of cobalt oxide. There are several reasons why 
we do not believe this view ro ec (1) We have 
taken great pains In the gases, particylarly 

ydrogen and oxygen from the 
: there was probably a trace of 
eee (2) If the metal, s.g. cobalt, is 
sputtered as an oxide, it must .be of such a character 
as can be reduced to the metal by heating in a 
vacuum for a few minutes to, say, 350° C. This 
possibility is, contradicted by chemical evidence, and 
experiments we have made on cobalt oxide mdicate 
that such reduction is im le. (8) There are 
minor differences between the lattice shown b 
original cobalt fins and cobalt oxide which clearly 
separate them. It would seem, nevertheless, as if 
we had here a cobalt helium compound very like 
cobalt oxide. 

The work is to be continued with certain im o 
mente, such as the use of fused sratead ol olam 
on which to deposit the films : with better means 


for thoro outgassing and for extreme purification 
of the regi ganeg. J. D. HANAWwWALT. 
L. R. INGERSOLL. 
Physical Laboratory, 
University of Wisconsin, 
Madison, Wis., 
Dec. 18. 
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The Spectra of NH Compounds. 


Tr is well known that the flame of ammonia emits 
several characteristic bands. The appearance of the 
bands is strongly influenced by the temperature of the 
source. Thus the of the cool flame of 
ammonia is dominated by the diffuse so-called a- 
group in the yellow region. In the spectrum of a hot 
source of ammonia, burning in the electric aro, the 
E e areca ame OR rgcraig Sach 8360 is 

phically by far the most Intense. From 
SS EARN i TRE on the exciting conditions and on the 
structure of these bands, one mey nA 


complicated up is emitted 

NH, o r NH, molooul es, or & mixture o both, oe 
san’ Giatingiah with 

different 


distinct structural relations ae 
g- p pep and the long series of known p had spectra, 


the origin of this gro 
This will be discussed later. eg 


en We flame are referred by Eder i NO 
compounds 


ery recently, K. Gleu, in an interesting 





pa on the ahemi-luminescence of chlorine trinitride 
drogen trinitride (Zeis. f. Phys., 38, p. 176, 1926), 
Eos eae ies Bade ct hydride. From 


their symmetric ons around the §-group and their 
comparatively ample structure we that they 
also belong to the spectrum of the le. 
We have lately studied the structure of 8-group, 


using Fowler and Gregory’s measurements (PAw. 
Trans. Roy. Soo. London, A, 218, p. ea raat 
as our own, taken from spectrograms 


re Fig. AY Tg Spek 

y-" 
ee E ee 

at} Bit 0 are shown as P- See hee Ge this 

ee ee Lata reer 


ing Imes of re f; 
branch. he ke ong-wave compongnt (Qs 
the Q-triplete, thus causes the region which 
dein in 


rc apelin ev pee aM 
the caseg of many other band this arrangement 
gives rise to a * combination defect’ which has to be 
ee ee ar 
terms for the Q vis-à-vis with those of the 
P- and R-branches. From a closer analysis of the 
spectral terms, it appears that the initial state con- 
tains an electronic triplet, while the final state is a 
t. The final state, however, Includes a rota- 
tional triplet of unknown nature in which the very 
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small term separation increases linearly with m 
(~0:010 m). Accurate figures for the electronic fre- 
quencies cannot be obtamed (~ 29750 om.-!) owing 
to the difficulties in computi e series down to their 
origins. If we denote by o « the quantum numbers 
of the total electronic angular momenta parallel and 
perpendicular to the figure axis of the dipole, it 
appears from the analysis that the initial term 
contains distmot c, e components, while ın the final 
state, c =0, e=¢4. The nuclear spacing of the mole- 
cule in ite final state ‘is r,= 1-10 x 10-8 om. 

The above statements are in ent with the 
hypothesis on the appearance of Q-branches in band 
spectra, and also pomt to some clear relations holding 
between this spectrum and those of the hydrides as 
they appear in the periodic table. All known 
hydeide spectra are associated with electronic transi- 


tions of the type S —> S or £Z? P. These two types ` 


can sometimes be distinguished from each other by 
the fact that bands of the first type contain only 
P- and &-branches, while those of the second type 
have Q-branches in addition. This seems to be a 
general rule holding for all band spectra. Conse- 
quently we assign to the £ group of the NH 

a *P—>18 transition, where *P separations should 
agree In magnitude with those in the spectrum of the 
preceding atom, here carbon, which spectrum, how- 
ever, is still mmperfectly known. 


While the spectrum discussed above apparently. 


forms the of the non-vibrating molecule 
a= Gao) een maximum at à 8870 with 
the famt trıplets on both sides of it can be explained 
in detail as the corresponding first vibration spectrum 
(nj =1, m= 1). 

° The triplets in the p-group are of the same type as 
those forming the bands of the second positive group 
of nitrogen. It is, however, interesting to note here 
that the regular alternation of pene obseryed ın 
the short-waved component (a narrow doublet) of the 
N, triplets has no oan iad in the NH triplets, the 
components here being single so far’as can be 
judged from our ee This also confirms 
the assumption of Mecke, according to which such 
anomalies are to be found in the of symmetric 
molecules as H, He,, HCOH, N, (see also Slater's 
hypothesis on this problem, NATURE, April 17, 1926, 
p. 555).- E. HULTHÉN 

(Intern. Board of Educ.). 
SUNAO NAKAMURA. 
Physics De ent, 


University of Michigan, Dec. 20. 





Icebergs in Relation to Water-Temperature. 


In an article in Nature of Nov. 20, p. 750, which 
discusses means of enabling a veasel to detect the 
proximity of icebergs at sea, a remark is made which 
indicates that the attempt to do so by means of the 
` temperature of the water has proved unavailing. 
When the conditions are conmdered it could scarcely 
be otherwise. I was mumpressed by this during two 
Bea BONBE t m investigating the currents in Belle 
Isle strait, in 1894 and 1906, when the matter was 
looked into. 

In that strait the surface, water may warm up to 
57° F. n summer, while- the deeper water remams 
little above freezing point. Hence, with a heavy wind 
acroas the strait, the surface water may be driven 
to the leeward shore, allowing the cald under-water 
to come up to the surface. A veasel on its way 
through the strait might thus find the temperature 
so low as 45° or even 85° in the summer tame, which 
is & change compared to any lowering of the 
temperature by ice. 
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It is also to be noted that in currenta at sea the 
velocity decreases from the surface downward ; 
and an ice which may have a draught of 150 feet to 
800 feet (as ahown by the depth in which it grounds’ 
will move at the av 8 a of the current 
between. the surface nachna draught. Accordingly, 
there is normally a flow of surface water past an ice- 
berg, due to difference of velocity, when it travels in a 
marine current. The only chill to the water is there- 
fore in the tailing or wake, on one side of the iceberg, 
in the line of flow. Unless a vesel approaches fee 
that side it would detect no difference in the water 
tam ture. 

e amount of chill in the region of Belle Isle strait, 
in water which is already cold, was investigated with 
a boat, gomg close on all sides of the icebergs. 
When the general ace temperature was 85 5° F. 
the water taring from an. ioe was 85°, while on ite 
other sides no difference was found. A small berg 
aground in a bay in which the surface tem ture 
ranged from 84° to 34-5°, chilled the water to 83-5° close 
around it. In the case of a large ice (780 feet by 
290 feet at the water-line, and d m 87 m 
the water temperature, 37°, did not vary within 13 
feet of it. Such small differences could not be con- 
sidered as an mdication of practical value, especially 
when within a few hundred feet of the oaran 

Nevertheleæ, Dr. H. J. Barnes was ho 
definite indications by means of his hi 
thermometer, j near the meeting-place of the 
Labrador Current and the Gulf Stream, where the 
water is warmer and almost motionleas. But a 
further feature was encountered under these con- 
ditions; for the water chilled by the icebèrg sank 
vertically down from 1ta sides. ith an iceberg in 
relatively warm and still water there 1s thus theoretic- 
ally a movement of the surface water inward towards 
the berg, instead of any spread of chilled water around 
it. The lowered density of the sea water due to 
dilution from the melting ice does not seem to counter- 
act this, because of the rapid rate of increase in the 
detsity of water with fall of temperature. 

When such conditions are understood, the un- 


of more 
7 me 


certainty of any temperature against floating 
ice will be appreciated. W. Bart Dawson. 
486 Gilmour Street, 
Ottawa, Canada, 
Deo. 24. 


TheeChromosome Number in Dactylis glomerata 
(Cocksfoot). , 

Ir is recently that the attention of cytologista 
has been di to the ascertaming of the chromo- 
some number in the her - In a letter to 
Nature of Deo. 11 (vol. 185, p. 841, Mr. Gwilym 
Evans states that he has discovered the number in the 
Lolium spp. and has given a tentative estimate of the 
number in the two varieties of Festuca elatior. 

Pe eng engaged at the Welsh Plant Breeding 

tation, RRT, in i out prelimin ary 
investigations on the A E D E a Dactylss 
glomerata, it was thought expedient to ascertain the 
chromosome number of thia species. The nuclear 
divisions, both somatic and meiotic, have been 
extensively in igated ; the root-tips being selected 
as the most promimng material for an examination of 
the somatic, whilst the meiotic divisions were studied 
in the anther. 

The root- were fixed in Flemming’s Solutions, in 
Bome cases a li sponge pera For the fixation of the 
anthers, Flemming’s utions proved entirely un- 
suitable. Excelent fixation was, however, obtained 
with Bouin’s Pioro-formol and with Allen’s modifica- 
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tion of this solution. Beling’s Aceto-carmine gave 
only indifferent results as a medium for chromosome 
counts on this species. 


The conclusions drawn are entirely based on the 
examination of permanent shdes of root-tips and. 
of the anthers. The number m lis glomerata is 
clearly established as being twenty-eight in the diploid 
somatic nucleus of the root-tap fourteen in the 


haploid nucleus. The count in the root-tip cells was 
made when the chromosomes were arranged equa- 
indle, and before the separation of 

nosomes. In the case of the 


to be seen in the homotype 
division immediately Salo the best 

counting being the equatorial plate stage, just previous 
to the commencement of anaphase. 

It is thus established that the chromosome number 
in Dactylia glomerata is fourteen in the haploid and 
eaat disse in the diploid generation. 

The investagation of the chromosome number m 
Arrhenatherum avenaceum and Phleum pratense is now 
proceeding. It is as yet too early to state definitely 
the number obtammg in these two species, but an 
examination of the root-tip of Arrhenatherum avena- 
coun (the indigenous form with swollen basal mter- 
nodes is the one hitherto exammed) enables me to 
sree tees D a 

urhood 
Gia oped o iha oe an vests aiye 
chromosome number of both these species. 


J. Graorrrres- Davis. 
Agricultural Buildings, 
Alexandrs Road, 


Aberystwyth, Jan. 10. 


Hyperfine Structure in the Neon Spectrum. 


rn doa ec atc re eel 
found that all lmes, which arise 


have a component of shorter wave-l 
intensity of the satellite ranges from one-fourth to 
one-tenth that of the mam line o Shed while 
estimation). The separation of CO 

with the s-term concerned; for a PA 7a re Is 
0:076 om.-!; for a 2s, term, 0:054 pone for a 2s, 
term, 0:056 om.-!; and for a 2s, term, 0:058 om."1. 
The structure is apparently due to a multiplicity in 
the s-levela. There are also &vidences of a fine 
structure in the pd series lines, but complete résolu- 
tion has not yet been attained. 

The fine structure of the neon-lmes has a certain 
importance for their use as wave-length standards. 
In an mhom discharge the mtensity of the 
eo ee ee 
than that of the satellite; thus with moomplete 





in absorption and intensity measure- 
EA ae question aieia Wie dan taps ol 
atomio weight 22 emits the component of the neon 
lines is to be decided by an investigation of the Zeeman 
effect for the fine structure. 

Structure of the Meroury [ine \4916.—This line bas 
hitherto been found simple by all observers :' it 
consists, however, of five components ted from 
the strongest members by the following mtervals : 


+ 0-098 am.-1 (2), + cone (4), £0 (10), — 0-066 (8), 


Structure of tha D of Heum.—At the sug- 
gestion of Prof. Dae ie eee ol ot 
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orthohelium has bean investigated. The in 
measurements for the line 15876 (PP, - PD), which is 


usually regarded as consisting of two components 
with intensities l and 8, made it seam probable that 
this Ime was really a triplet with relatrve mtensities 
5:8:1, of which the two components had 


not been resolved (MacN arr M , NATUBE, 
1r7, p. 159, 1926). The nae . Hei (Zs. f. 
Phys., 39, p. 499, 1926) tion of the 
components FOP, —§P,). With 


—5P,) a about 1/10 f 

the aid of the Fabry-Perot m erometer and a 
direct current discharge at the lowest possible pressure, 
the tus cooled with liquid air, I have 
su ed in resolving the components *P, and pat 
The resolution was improved when the discharge tube 

was immersed in liquid h The 
differences are: P-P 0-075 gm. 1; *P,-*Py, 
0-98 am.-!. The relative intensities have nob been 
measured, but they Sp percaily aero mae pe 


Physikalisch- Technische Reichganstalt, 
Berlin, Jan. 10. > 


(Translated by R. A. Sawyer.) 





Spinning Electrons and Protons. - 


Tus remarkable results obtained within the past 
fifteen months by employmg the spinning electron m 
Bohr’s atomic model suggest cost tho whether it 

roton also 
the ane- 


composed can act as elamentary 
peasant Prof. Duane has attempted to explam 
emission from a radioactive nucleus en 
piesa: lines! Finally, recent experiments on the de- 
flection of protons and alpha m collision with 
an atomic nucleus seam to lend support to the idea of 
aru e ara ipa en pr 
A spinning electron is one example af a magneton, 
My main object in this letter is to remind readers of 
NatunE that a quantised magneton was was first described. 
in these columns (vol. 92, p. 165, Oct. 9, 1913) by 
Prof. G. B. McLaren, a victim of the War “The 
natural unit of momentum,” postulated by 
Nicholson and employed by Bohr, “ ‘actually existe. 
It is the momentam of the magneton.” It is 
true that McLaren’s magneton is in one sense not 
spinning, for he mere © 1 tho angular momentam i 
or electric substance, and momentum is 
located in the It is true also 
ee ts eee EE t & positive 
electron, but this choice was, as he himself inted out, 
an arbitrary one (Phu. Mag., vol..26, pp. 667-8, 1913). 
The easential fact ramains that the idea of a magneton 
having angular momentum determined by the quan- 
tum condition was clearly stated, and was thereafter 


employed without question by other writers. It may 
be found, for example, m Pha’ aber on an atomic 
model with a magnetic core (P . vol, 29, p. 719 
footnote, 1915), in connexion with aed itive electron, 


and in the discussion of the ‘ ring electron ’ (or Parson 
magneton) at the Physical Society of London on 
Oct. 25, 1918 (Proceedings, vol. 81, p. 61, 1919). 
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It is almost needleas to add that there is no Intention 
cera go nolo etn cect at 
ee ee 
the spinning electron in connexion with the Bohr 
atom. ‘There is satisfaction in finding that ideas for 
which the time was not ripe ten or more years ago 
now have a wide field of application, and are accepted 
ee ee eee 
willing to ascribe structure of any kind to the electron. 


H. 8. ALLAN. 
The University, St. Andrews. 





Rotation of Dielectric Bodies in Electrostatic 
i Fields. 

Taa rotation of dielectric bodies when suspended 
between the knobs of a Wimshurst machine was first 
observed by me about ear ago. Since then the 
phenomenon has been a ie by Messrs. L. G. yeoy. 
and G. Gowlland and other pupils of mine. 
ments illustrating the phenomenon were shown at the 
recent Pftysical and ical Societies’ exhibition at 
the Imperial College of Science and Technology, 
particulars of some of which are below. 

Pieces of 
redius), ebonite, -wax, and a gl 
rotated when suspended between the knobs of 4 
Wimshurst machine. A covering of metal foil pre- 
vented rotation. 

Prt gees spheres covered with wax rotated, 

test rate being a by the sphere with 
ated wax layer. Better resulta were obtamed 
with bodice mounted on bearings (stoel noodles in 
sockets) as this ent prevented the 
Jeri from swaying and strikmg the knobs. 


an alternative it was shown that 
rotation did not occur in absence of a brush 
Also usually decreased the effect. 


The presence of a charge on the bodies was ahown 
by using a proof plane and an ordmary gpld leaf 
l el When the paraffin wax sphere was 

mounted symmetrically between two nearly similar 
knobs the charge was shown to be very 

When the bodies were ed inside a 
befiker or between ebonite plates, which ded. 
them from the discharge, rotation did not occur ; 
but the ordinary orientation phenomenon was quite 
marked. 


The conclusion arrived at so far is that the 
D Oe ee 
that it is not wholly a surface effect 
influence of the presence of moisture on the surface 
end of the sir surrounding the bodies, inter aka, 
deserve careful examination and further experiments 
are contemplated. 8. W. RICHARDSON. 
The Royal Institution, 
21 Albemarle Street, W.1, 
Jan. 9. 


eere 


Two-way Communication with the Antarctic. 


Cortacr with the N whaler, Sw James 
Olark Ross, call AQE, by the south shore of the 
Ross Sea, 78° 30’ Bouth latitude, was obtained b 
C. W. Go from the Mill Hill School station, 2 82, 
on Jan. 80, and the messages constituted 
the first two-way communication with the Antarctic. 
Contact was again established at 8.80 am. to-da 
with the double object of putting the whaler m tou 
with a Norwegian station and of getting particulars 
of the ship O. A. Larsen, with the oall agn ARDI, 
which is within a few miles of AQE. 

‘Two-wa eo ee ea 
the first object was partially or the 
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‘reason that they exhibit the 


of LGN (the ae pee Radio Coast station) and of 
AQE were both good strength here. They Rha 
unable to hear one another, but an 

made with each that they should attempt ra pe 
in touch with one another at 7.30 a.m. to-morrow 
(Feb. 7). Meanwhile AQE havi been in 
touch yesterday with LA.LX (J. O. Berven, Stavanger). 


The abip I was thought to be a acientiflo 
expedition because the north-bound expedition into 
Norwegian waters, last summer from Cam- 


bridge, had the call ARDS, but hee Stel ea 

this morning by A to be another 

whaler in their vicmity. ARDI was heard 

but communication was not established. Direction- 

finding work, alluded to by AQE, is being carried on 

for the purpose of keeping in touch with the whaling 
weather. W. H. Brown, 


London, N.W.7, 
Feb. 6. 





The Fayum Lakes. 

THs question of silting which is raised by Mr. G. W. 
ee ATURE, 118, 911, 1926) depends on the 
vel the water. ‘In water that is slackening, 
silt wi nee ey e rae ee alesis n 
will be carried on. In the case of the Fa 
an inflow ing two or three months 
for four or five feet of evaporation and ee a a 
outflow over a large area. As the water im this six 


mile of channel had therefore a ient much 

than that of the Nile, it is ly that any 
ailting would be caused during the inflow. mg the 
stationary periods only suspended gilt would be 


dropped, which only amounts to one inch in 18 or 20 
years. the outflow no rolled silt would be 
carried, as it would have slipped into deeper water m 
the lake. It does not therefore seem likely that any 
fluctuations of level could be caused b t obstruc- 
tion. Two sie erha pes noted here : 
(1) The high level taken ap due to & pre- 
human estuarine condition of the Nio, (2) there is 
no question about the n of the fimta which 
I bought in the Fayum, as they are like those found 
there, and none in similar co ee 
Nile valley. 
Tell Janel, Gaza. 


————_— 


e The Supposed Law of Flame Speeds. 


Mn. A. G. Wma, in his letter in Natura of 
Jan. 8, p. 51, oorrectly recalls the fact, which we 
disousaed fully in our original ‘publications in the 
Journal of the Chemical-Soorey, that deviations from 
the law of speeds may be expected if one of the 
combustible gases in a complex mixture interferes 
with the burning of another. The deviations are, 
however, small and their nature can be icted. 

The behaviour of mixtures, near limit of 
inflammability, containing ether vapour or carbon 
disulphide, to which Mr. White refers, was oon- 
sidered during the discussion’ of Prof. Jorissen’s 
paper at the meeting of the Faraday Society in June. 

e do not attach any importance to such mixtures 
from the point of view of the law of speeds, for the 

iar phenomena of 
the ‘ cool flame ’ (af. White, J.O.S., 115, 1462, 1919), 
which is quite distinct from a normal flame. 
Wa. PayMan. 
R. V. WHaeLaR. 

Safety in Mines Research Laboratories, 

University, Sheffield, 
Jan. 12. 
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- Matrix and Wave Mechanics. 
By R. H. FowLme, F.RS. 


i an article on spinning electrons (NATURA, Jan. 
15, p. 90) it was stated that recent progress in 
atomic physica is mainly due to two primary ideas : 
the use of a better m of the electron and of a 
better formal mechanics more suited than classical 
mechanics to the description of atomic phenomena. 
The changes and successes consequent on the adop- 
tion of this new model of the electron have y 
been described. We shall try here to give some sort 
of description of the ideas of the new mechanics 
and some of the successes to which they have led. 
We shall at the same time to exhibit the 
two inde ent lines of thought which have led 
y to the same new m of mechanics, 
but by such widely divergent paths that they have 
justifiably received the different names of matriz 
mechanics and wave mechanics. The equivalence of 
these two systems is perhaps the most striking and 
satisfactory feature of the present development. 
The really fundamental features of atomic 
systems, as analysed with the help of the older 
quantum theory, are described in Bohr’s first two 
postulates—the existence of stationary states and 
the frequency relation E, — B, =Aria Of these, the 
first is the most fundamental characteristic 
of all, for it is this characteristic, properly viewed, 
which imposes on us the particular o of the 
laws of mechanics which has had to be made. To 
describe an atom and its interaction with radiation 
we may agree (apart almost from all theory) that 
we must have (1) a set of statio states, (2) a 
set of interconnexions between e stationary 
states which we may call transition probabilities. 
Collision interactions have proved harder to 
analyse with certainty than radiative, but we all 
agree that they fit perfectly into the same scheme. 
Our requirements, therefore, are different 
from anything that can be satisfied by a system of 
ieee obeying classical dynamics. Such systems 
o not have discrete statio states. This diff- 
culty was provisio turned by Bohr by hia,third 
postulate (J,=nA) which, of course, had striki 
successes. But these were only partial, for tho 
the postulate gives us stationary states it cannot 
Ive us transition probabilities, except on occasions 
y temporary devices of interpretation based on the 
correspondence principle. Transition probabilities 
are essentially connexions between two states, 
whereas all the characteristics of a classical motion 
are functions of the one state alone. In short, a 
classical system in any (multiply periodic) state can 
be fully described by Fourier series, the coefficients 
and fundamental uencies of which are fumo- 
tions of the parameters defining the state. An 
atom cannot be-so described. Its coefficienta must 
always be functions of two states, not one. Now 
that we know the answer it seems (as it should) 
very obvious—it is not a Fourier series or one- 
dimensional array of periodic terms with constant 
coefficients, but a matrix or two-dimensional array 
of such terms which is required to describe the 
atom. Any term of such an array depends on two 
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in mand n, defining the two states of the atom 
which the term connects or to which it belongs. 

It may be helpful to interpolate here a few 
remarks on matrices. Matrices were introduced 
into algebra by Cayley, and form a branch of that 
subject interesting in itself, but hitherto not el 
familar to physicists. The matrices with whio 
the physicist is now concerned are, like determin- 
anta, square arrays of symbols, but, unlike the 
determinants, the matrix is not multiplied out. 
Instead, each symbol or term is ed as & 
constituent member of the whole matrix. Thus, 
if we say that two matrixes are equal, we mean that 
each term of the first is equal to the yeti ees 
term of the second. Matrices can be handled by a 
set of algebraic rules rather like the rules of the 
algebra of ordmary numbers. Many results go 
over into the new caloulus unaffected, but there is 
one striking difference. The law of multiplication, 
which, loosely speaking, is that b whioh two 
determinants are multiplied together, is non- 
commutative—when matrix x is multiplied by 
matrix y the result, zy, is a matrix of ich the 
terms are not the same as those of yz. The differ- 
ence between these products provides exactly the 
necessary gap in the algebra into which the quantum 
theory can insert itself. ; 

The question then arises, can one formulate a 
dynamics of matrices which is a natural generalisa- 
tion of classical dynamios with classical dynamics 
as ita limit, ‘and yields rules for calculating the 
terms of any relevant matrix just like the classical 
rules for calculating any term of a Fourier saries ? 
Something, of course, must be given besides the laws 
of dynamioa—that something is classically the 

tential energy function of the m, prng the 
feld of force in which the particles of the system 
move, and we may demand that the same data 
shall suffice in the new form. - This is equivalent to . 

ing that e ing shall be deri by direct 
unambiguous culation from the Hamiltonian 
equation of the system, using generalisations of the 
olassical laws. The quantum conditions of the 
older theory disappear and the essential A, now 
enters the equations via the new non-commutative 
multiplication of conjugate canonical variables 
p q, in the form 


n-m- (=v -1). 


The answer to the opening question of En para- 

h is, yes! Everything seems to work out as 
Should. as the work of Heisenberg, Born, Jordan, 
Dirac, and Pauli has abundantly shown. 

The need for the matrix mechanics can nowa- 
days be put forward as convincingly as 
possible in iis manner adopted above, which shows 
that its constructs have pi physica! counter- 
parte. Every term in a matrix representa some- 

ing ideally observable. Heisenberg was origin- 
all to formulate the matrix mechanios OF & 
jehberate development of a demand for ideal 
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observability of the counterpart of every construct, 
-a demand which we have just seen to be satisfied 
by the matrix mechanics. H inted out that the 
selected mechanical orbits the older theory 
cannot satisfy this demand, because they cannot 
even ideally be directly presented to us for measure- 
ment. On the other d, the frequencies and 
intensities of the light emitted, scattered, or 
absorbed by an atom, are observable in just this 
way. The older theory tried with ial STLGCeB3 
to derive the observed frequencies and amplitudes 
from the abstract theoretical ones. Heisenberg’s 
new method was to do away entirely with every 
theoretical construct which could not be directly 
related to an observable property of the atom. 
Perhaps the distinction set up cannot always be 
ee It served at least to suggest 
to Heisenberg that we should stop trying to 
interpret the resulis of classical calculations and 
instead should re-formulate the equations of the 
motion, and re-formulate in such a way that every 
symbol has & ss hess meaning, just as in an 
astronomical problem in the classical mechanics. 
Physical “meaning is no longer to be confined to 
‘Interpretations of the final result. Since the matrix 
is the mathematical construct with the rties of 
any natural atomic co-ordinate, Heisenberg’s idea led 
at once to the formulation of the matrix mechanica. 
An entirely differant point of view has been 
developed by . Following up the 
tions of L. de Broglie, in which he drew an 
illuminating analogy between the free motion of 
particles such as ps and ups of plane 
Sa Gr a ipecial E A eante-to 
examine more closely than before the analo 
between mechanics and optics which formed m 
fact the basis of Hamilton’s whole treatment of 
mechanics. The analogy due to Hamilton is that 
between the dynamics of particles and geometrical 
optics, let us say between the paths of particles 
and of light rays. We all know, however, that the 
ropagation of light can only be adequately 
iscussed by the optics of rays so long as the wave 
length of the light is very small compared with the 
dimensions of every obstacle encountered. Once 
‘this condition is broken diffraction effects occur, 
and we need the wave theory of physical optics with 
which to describe the phenomena. To this break- 
down of the ray theory of light there has been 


hitherto no Hamiltonian analogy. In mg out 
to find such an analogy So inger has formulated 
what we now oall the wave mechanics. We shall 


not attempt here to describe his arguments but 
only the results. Instead of thinkng-of an atom 
as a set of particles, we retain from the particle 
picture only the potential energy V, and the masses 
of the particles, m. The atomic motion can be 
derived from a wave equation of the usual type 


Div. grad. y+ =p =0. 


In this equation « is the phase-velocity of waves of 
frequency v, and ¥ and ita operators must probably 
be taken to refer to the configuration-space of the 
whole system, of dimensions equal to the number of 
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demands, 
v shall be 


freedoms. The Hamiltonian anal 
moreover, that u, E, the energy, an 
connected by the relations 


2 (E-P) 


A universal constant of action A enters naturally 
into the analogy ; that it has exactly Planck’s value 
is of course only fixed at a later stage. The resulting 
partial differential equation, 


Div. grad. y +55 (B-P)¥=0,. - (1) 


must be conformed to by all wave forms which 
correspond to states of the atomic system with 
energy #. The wave function ¥ must naturally be 
subjected to continuity and bo conditions. 
To represent a possible stable state of the atom it 
is natural to sup that y must satisfy (1) and 
besides be one-valued, bounded, twice differentiable 
over the whole configuration-space, and vanish at 
infinity. So far there has been no mention of 
discrete states. Any value of # would be admissible 
for which a suitable y exists. But we come now to 
the most beautiful point of aia ’a theory, 
for it appears in general that suitable y’s only exist 
for a set of discrete values E, of E, perhaps together 
with continuous ranges of values as well o E 
are the energies of the various stationary states 
and the corresponding y, the wave functions of 
these stationary states which specify what the 
atom is then doing. 

For the simplest example let us take the linear 
harmonic oscillator. The wave equation then 


becomes 
PY, + OB — Beds et) 0, 


where v, would be the classical uenoy of the 
oscillator. The smallest value of Æ for which a 
satisfactory y exists is H,—4hv,, and then 

Y, m e- tetra, 


We observe that y, never vanishes, so that the 
and has 
no finite nodes. The next solution is #,=j,, 
and then 


tnt arte 


The wave has now one finite node at z=0. The 
following values of E are H,=(n+4)Ay,, and the 
corresponding Y. have each one more finite node, 
so that the wave-length of the atomio oscillation 
gota shorter aa n increases, and tends to zero as " 
tends to infinity. 

For the earlier values of the set #, it is im ible 
to speak of orbites and point electrons. For the 
later values the behaviour of the simple example 
above is general. ‘The wave mechanics then 
degenerates, so that from a group of waves of 
various frequencies and directions we can build up 
a small bundle of waves, in phase only in the 
immediate neighbourhood of one point. This pomt 
of coincidence in phase will move with the gro 
velocity of the group of waves, and actually in the 
limit propagates itself along an orbit obeying the 
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laws of classical mechanics. In this limit orbita and 
point electrons again have a meaning. - 
Two constructs more different in conception than 
the matrix mechanics and the wave mechanics can 
scarcely be imagined, al de that they are both 
spe E of olasasical mechanics, retaining 
classical mechanics as a common limit. Schrddinger 
has 
shows their connexion. Suppose we 
stretched string of variable density. Then the 
wave mechanics finds the various ways in which 
the string can vibrate, and determines, inter alia, 
the nodes of the possible vibrations. These nodes 
are what we want, and the matrix mechanics is 
a calculus which determines them It is 


haps not oe ing that the ignoration of the 
reat Gb tlie serine eho d lead to an unfamiliar pro- 
cedure. Both schemes appear to make just those 
in the energy values of the statio states 
which the facta were known to require.’ But the 
connexion between them is very deep and amounts 
almost, if not quite, to complete equivalence. 
To illustrate the connexion we must temporarily 
become technical. The change made in the wave 
mechanios is equivalent to deriving from the 
ordinary Hamiltonian equation of the system 


Aq, p)—-H-=0, 
where (p, q) are canonical variables, the wave 
„equation 
Hla, $ 5) -2 |#-0 (8 
| (a 2r 0q/ i o 
for the wave function y, instead of deriving the 
-Hamilton-Jacobi equation. 
as 
Aig, —)-H=0 
(2 a) 


for the ‘principal function’ 8S. Equations (1) 
and (2) are different versions of the same equation. 
The p thus become differential tors. The 
close connexion between the operator algebra 

uired in the wave mechanics and the matrix 
algebra of the matrix mechanics can be seen by a 
simple example. The commutative rule of the 
matrix mechanics already given becomes in the 

o 


oo 
operator calculus, with Bat 2g for p, 


0 oy 
. ag TY) — Vag = . 

which is obviously satisfied. This example may 
eae remove the element of ise at finding 

+ Schrödinger has shown how to derive from the 
complete set of wave functions Y, for any atom & 
definite corresponding set of matrices which solve 
the problem of the same atom-in the matrix 
mechanics. Whether the converse is true and 
the equivalence en tee is leas certam. At the 
moment it seems that matrix solutions may be 
possible which are not re ted in the wave 
mechanics. The case in doubt is the rigid sym- 
metrical top, for which in the matrix mechanics 
solutions appear to be possible both with whole and 


No. 2989, Vor. 119] 


NATURE 


a physical analogy which pemapa 
ve & 


241 


half quantum numbers, while only the former are 
allowable in the wave mechanics. 

It is probably futile at this stage to attempt to 
decide which of the new forms is the more funda- 
mental. It will of course be found by the majority of 
workers that the wave mechanics, owing tothe greater 
familiarity and convenience of its bra, is the more 
powerful tool for solving any particular problem. 

Let us now take a last at what the new 
mechanics in either form has done for us. In 
every case yet worked out com y, it has given 
us just exactly thoge changes of quantum numbers 
from the older theory, which had forced on us 
already by the facts. Thus with the spinning 
electron ibe general theory of tra is now an 
orderly whole. Weights, magnetic displacements, 
structure rulea and intensity rules for multiplets 
and the complete form af the spectrum of the 
hydrogen atom are now at last correctlyepredicted 
by the theory. (It must be revo that this 
requires. us to assume that the spinning electron 
can be likened to a top with half quantum numbers. 
This assumption may require a trivial alteration of 
the wave mechanics in view of the wavestheory of 
the top.) But the wave mechanics has done more 
than this. It has already led us successfully to 
the attack of problems in which the results of the 
older theory`could not be described as qualitatively 
correct. oh problems are, for example, the 
calculation of the exact values of the higher terms 
of the of neutral helium and the calcula- 
tion of the terms of the positive molecular ion of 
hydrogen. Of the latter it is too early to 
with i The successful calculation of the 
higher terms of ortho- and par-helium by Heisen- 

marks outstanding . In the course 
of this work he has been to study with success 
the phenomena of resonance between 
atoms or between the necessarily similar electuons 
in one atom. These phenomena promise to be of 
outstanding importance in the er development 
of the theory, and have already thrown much light 
on Pauli’s important empiral principle that no two 
electrons in an atom can have the same quantum 
numbers, and on the problems of statistical mech- 
anios. Nor is this A successful attack has 
at last been opened on the quantum theory ‘of 
collisions and on non-periodio orbits, largely by 


Born and elmer. 

However & the new mechanios may yet 
seem to us, however incomplete our of its 
fundamental principles, it is impossible to over- 


estimate ita value to theoretical physics. We have, 
at least in the simpler problems, ceased to grope, 
and our ralia until they are usesble. We 
have at a general dynamital method to apply 
to any atom, which as aye of yielding us by 
direct calculation any t for which we may ask. 
We cannot yet expect all such results to be right, 
but we are confident that only minor modifications 
and generalisations will be required. 

1 For the matrix form, Dennison, Phys. Rer., 28, 318 (1926); the 

Fett f. Phys, 38, 444 (1626). An in 

survey of wave mechanics pm de J. de Phyt. a 
vo not atitem to enumerate the 
te of the quantum 
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The Principles of Biological Control in Economic Entomology.! 
By Dr. R. J. Tutyarp, F.R.S., Chief of the Biological Department, Cawthron Institute, Nelson, N.Z. 


IL. 
Tos CONTROL or INJURIOUS WHaps. 


VV E bur now to the second problem, in which the 

introduced plant, not the insect, is the enemy 
of man. We have to decide the question whether 
it is advisable to undertake researches on the lines 
of introducing insecta which will feed upon and 
tend to check the growth of those plants which, 
im new lands like Australia and New have 
got beyond the control of man and threaten to 
swallow up large areas of valuable land. 

I think the first pomt, undoubtedly, must be 
to insist that the method shonld 
where & golution cannot be attained in any other 
direction. All are agreed that the unrestricted 
importation of plant-feeding insects into a new 
country is highly ‘undesirable. The problem await- 
ing solution must be sufficiently grave in ita nature 
to warrant the attempt being made with adequate 
safeguards, and under the EARS of the most 
competent experts obtainable. 

We oan Gan again to aie Hawaiian landini 
the pioneer iments in this direction and learn 
very valuable ns from them. The first attempt 
at biological control of a weed was that made m 
Hewaii on Lantana. This weed was attacked by 
the introduction of a considtrable number of ita 
natural insect enemies from Mexico. The result 
has been that it is prevented from seeding and has 
been successfully restrained from spreading all over 
the islands. Most fortunately for the experiment, 
none of the introduced insecta has proved detri- 
mental to crops or other cultivated planta, with 
the single exception of one species which occasion- 
ally does slight damage to the -plant or 
Aubergine. sidering the absence of the safe- 

which I have elsewhere laid down as 
indispensable in these experiments, the result must 
be considered a lucky one rather than a strict 
precedent to follow. 

Further experimenta are now being carried out 
in. Hawaii on the control of nut-grass by intro- 


duction of certain insect enemies from the Philip-. 


i and also on the control of the Mexican weed 
Pamakani’ These are being carried out with 


I now come to the most remarkable attempt so 
far made in the ditection of control of a noxious 
_ weed by insects, namely, the ee i 

in Queensland and Mew South Wales. The. pri 
- ; a inermis, was introduced into eastern 

enti gees ago as a botanical curiosity, and 
was even p ted and distributed in pots to 
visiting squatters wives. When these ladies tired 
of it as a pot plant it was thrown out. But instead 
of dying, as an eri eck would do, it pro- 
ceeded to take root and multiply exceedingly. 
The luscious fruit were fed on by many species of 
birds, and the ripe seeds were carried far and wide 
? Continued from p. 205. 


No. 2989, Vou. 119] 


y be used 


ta will be awaited |: 


in their droppings. This went on until about 

itty million acres of land had been put out of 
cultivation by the pest, and the rate of increase 
was about one million acres per annum. 


Then at last the | oe Australian u- 
lace raised its voice a demanded that aaea 
should be done. A Prickly Pear Board was set up, 
and the first attempts to control the pest were 
carried out along chemical lines, in the 
discovery of certain poisonous gases which could 
be liberated over the infected areas, destroying 
the weed. This method, however, failed, as the 
cost of manufacture and application of the remedy 
ee Failure also resulted from 
all attempts to utilise the pest commercially ; the 
water content was found to be exceptionally bigh, 
the quality of the fibre very poor, and the fodder 


. value very low. Thus the vision arose of eastern 


Australia becoming in about a hundred time 
a vast desert of prickly pear, with a few walled 
cities alone oe out against it. Then the 
demand for a remedy became so insistent that the 
natural prejudice against the introduction of 
insect enemies was at last overcome, and an 
Organised attempt was made to deal with the 
pest in this manner. Prof. T. Harvey Johnston 
took charge of the work, which was later on further 
advanced under the charge of his original assistant, 
Mr. W. B. Alexander. These men travelled far 
and wide in the warmer parte of America to find 
Insect enemies of the pest, and large consignments 
were shipped to Australia. They were then placed 
dai e [srg and tested out on all varieties 
of priokly pear and also on a large number of 
ee economic plants. 

t is interesting to note, as showing the high 
degree of specialisation attained by cactus-feedi 
insects, that not one of the many species introdu 
could be induced to feed on any other kind of 
plant; indeed, a number of the species would 
only eat a single variety of Opuntia and would 
not even change to a closely allied and botanically 
scarcely distinguishable species. A few larvae, 
faced by the ‘ starvation test,’ made slight atteampta 
to eat unaccustomed plants, but the result in each 
case was severe indigestion followed by death. 

The first Opuntia-feeding insect mented 
with was the cochineal insect, Dactyloprus indicus. 
It entirely destroyed some thousands of acres af 
one species of prickly pear, Opuntia monacantha, 
but was quite unable to feed upon the allied 
pear, Opunita inermis. A search was therefore 
made for other species of Dactylopius, and finally 
Dacylopius tomeniosus was found capable of 
attacking O. tnermis. This little insect is now 
being distributed m enormous quantities through 
the infested districts, and is doing wonderful work 
in helping to destroy the . Though it does 
not do well in all districte and under all 


the conditions, yet it is now generally 
adrniten that this species will prove one of the 
chief factors in the control of the pest. 
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poke the large longicorn beetles of the genus 
onellema. Large supplies of these insecta are 
being reared in the insectaries, and it will be 
m ing to watch the progress of events when 
they are hberated. 

Tt is of special im ce to note that, in spite 
of the immensity of the insect fauna of eastern 
Australia, only one enemy has so far made ‘ite 
appearance in the field, namely, our old friend 

us montrouzieri, the well-known enemy 
of mealy-bug. This lady-bird beetle has begun 
to attack Dactylopius tomentosus, but, so far, it 
has been found that the latter can more than hold 
its own, a8 it starts earlier and increases more 
quickly than ite rival. 

To sum up, it ap to be the general opinion 
in Australia that this formidable problem is in 
process of solution by means of the biological 
control gai by insect enemies over the i 

This ea me logically to the consideration 
of the Roe ms of weed-control which brought 
me to Kuro The most preasing of these far 
New , and to a considerable extent for 
Australia also, is the control of blackberry, Rubus 
fruticosus. The extent of the infestation in New 
Zealand may be judged by the saying current on 
the west coast of the South Island that they have 
only one blackberry bush, and that is 200 miles 
NETES areas in the North Island are almost 
a8 y infested also. Not only does this terrible 
weed, originally introduced for its luscious fruit, 

vegetatively underground, so that eech 
little plant soon grows into a t thicket, but 
the introduced birds : se eg the 
blackbird, feed ravenously on the it and 80 
a ee 
Nobody who has not seen this pest un he 
conditions prevailing in New Zealand to-day can 
really understand the menace that it offers to our 
civilsation. It seems simple to advocate * closer 
settlement ’ and ‘ more cultivation ’ as the 
best methods of control ; but when the extent and 
inacoessibility of the vast mountain fastnesses 
captured by the blackberry, from which with ever- 
increasing’ vigour it is spread far and wide over 
the richer lands, are realiséd, it will be understood 
that the hard-working men who are being driven 
On kheir os ater yaari of ToL apeina is weed 
demand something more than this ki of advice. 

The insistence on something being done 
has led the Cawthron Institute to oonsider the 
taking up of this admittedly difficult problem on 
the linea of biological control The chief difficulty 
is the central position occupied -by the genus 
Rubus in the great natural order Rosaces, to 
which most of our finest economic planta belong. 
Thus the risk of damage to other valuable plants 1s 
appreciably higher than m the osse of prickly pear 
or Lantana, and the safeguards imposed against 
the chance of such inj must be made corre- 
T j more severe. We will not even consider 

o introduction of any insect which is known to 
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feed on planta other than Rubus, and we require 
very severe testing of these on a long series of 
native and introduced plants before we can con- 
sider their liberation. 

Another bad weed which has taken possession 
of a very large area of ground in New Zealand and 
o Australia is gorse or furze, Ulex europæus. 

t is, however, a useful hedge plant, and, when 
young, provides good fodder for sheep ; also, being 
egumimous, it improves the soil by the formation 
of nitrogen nodules. The problem of controlling 
rse is therefore one of preventing it seeding, as 
it is the bursting of the seed- which is the 
main method of spread of this weed. This problem, 
I am glad to say, appears to have a fairly simple 
solution, for there are in England two or three 
insects which live wholly within the seed-pods of 
gorse and broom, and thus prevent them seeding 
without doing further injury to the plant 

Ragwort, Senecio jacobea, is a poisonous plant 
which is becoming exceedingly abundant in New 
Zealand. When this plant 1s eaten by horses or 
cattle, cirrhosis of the liver results, ending in death, 
and no remedy is known for it. The ¢ontrol of 

ort by ita insect enemies appears to be 4 
feasible proposition, and is being undertaken by 
the Ca n Institute at the present time. 

St. John’s wort, Hypericum oratum, would 
scarcely appear likely to people in England to 
become a weed of importance. Yet it has 80 
moreased in size and vigour in parta of Victdria 
as to become a very serious menace, and the careful 
study of the poeai bility of controlling it by insects 
is one of the tasks which I have undertaken durmg 
my visit - England. en ‘ 

In conclusion, I would like to emphasise i 
the Imperial point of view m these Shee: 
There are a large number of weeds introduced into 
various parts of the British Empire whiche we 
tolerate without having much idea of how far 
they rob us of the products of our labour. It has 
been calculated on a conservative basis that 10 per 
cent. of the world’s crops are lost annually through 
the depredations of insects. I would like to aak 
whether anybody has attempted to make an 
estimate of what percentage of the Empire's crops 
are lost annually through the encroachments of 
noxious weeds? Think of the thirty million acres - 
in Australia put entirely out of action by prickly 

, and the huge areas of cultivable land in New 
ba T ing under’ to blackberry and 
bracken-fern. Moreover, can we say that any weed, 
tolerated to-day as of no importance, may not in 
a few years time become a menace as great as the 
BD tly harmless St. John’s wort f 

declare emphatically that the menace is & most 
serious one in many of the Empire, and that 
we run the serious risk of being judged a race unfit 
to occupy these great areas, to the exclusion of 
other races, if we are going to allow them to ‘go 
under’ in the grip of introduced noxious weeds. 
The position demands the most careful considera- 
tion from those in responsible positions. Nothing 
less than an Empire-wide campaign will, in my 
opinion, suffice. 
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The Telephone. 


N June last, Sir Oliver Lodge read a paper on 
the history and development of the telephone 

to the Institution of Electrical eers.1 The 
ootasion was the jubilee of the invention of the 
telephone by Graham Bell. The lecturer remem- 


ee ee 
Society of London in 1877 © was impressed by 


his clear and precise articulation. Graham Bell had 
devoted himself to the accurate uction of 
human speech not only by his own and larynx 
but also by a ial iene is re pada 
that he once said that it was ares that 
not a scientifically trained physicist; for if he had 
been, he would probably have thought that an 
s A machine of a simple character was an 
grt Talking machines had been invented 
ore, but they were very complicated ona 
‘ments for producing vowel sounds. In thi 
respect they were unlike the apparatus devised 
o e fn oa oa Gia? be Bis Richard 


are Bell’s machine took the sounds eman- 
ating from the human voice and sought to reproduce 
them at a distance by electrical methods. The 
way m which he found that this could be acoom- 
fe was surprisingly simple, and on Mar. 10, 
6, thé first telephone wo ed successfully. Sir 
Oliver recalls how Kelvin showed two of Bell’s 
early instruments at the British Association 
‘meeting in ‘Glasgow, and how enthusiastic he was 
over the marvellous discovery. In these early days 
the same instrument could be used as a transmitter 
or & receiver. All the energy put into the cirouit, 
‘therefore, came from the voice. Very soon, how: 
ever, the Edison carbon and the Hughes micro- 
ph&ine tranamitter were invented, batteries were 
introduced, and the transmission was greatly 
‘improved. 
en Clerk Maxwell first heard of the telephone, 
he pictured it m his mind as some instrument of 
marvellous ingenuity and constructive skill, as much 
excelling the siphon recorder as the recorder 
excelled an electric bell. When it first came over 
he has described his disappointment at ita humble 


' appearance, a disappointment ee partly relieved 


.by finding that it was able to In this con- 

nexion Sir Richard Paget relates how, when Kelvin 

was staying with Lord Winchelsea, notice arrived 

‘that a talking machine, sent by Graham Bell, was 

coming. Lord Winchelsea dispatched a farm 
n to the-station to collect it. 

1888, Heaviside emphasised the similarity 
between Lodge’s observations on electric waves in 
wires and Hertz’s discovery of waves in free space. 
-They both measured wavelengths by reflecting 
‘them and converting them into statio Waves. 

ks were first used as detectors, b rar were 
given up in 1890 ih favour of the coherer principle, 
“which was ages apart rediscovered and improved 
by Branly, used iron filings and smeared 


"1 The History and Development of the Telephone,” Jour, Inst 
of Flat. Engin vol 64, p. 
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metallic filings. This method was used m the 
earliest radio experiments. The discovery of the 

power of and thermionic valves 
in the early years of the present T postman 
ma paki the power to transmit speech and musio, 

I vements are still continually being made. 

and wireless telephony are constantl i 
tending to approximate to one another. It is we 
known that by the use of accurate tuning an 
syntonised circuits it is possible to select from the 
multitude of disturbances in the ether only those 
of a given frequency. In practice, each sending 
station sends out carrier waves of definite uate 
lengths, the voice pring, slightly the shape o 
these waves. This go extensively used 
in broadcasting ork os paris used for transmitting 
simultaneously by the 
same wire. also attempted to use this 
system in TSR TERRA telegraph. 

E S A EAS E, 
Faraday’s discovery—now nearly a century old— 
of the ioe ial currents by moving magnets. 
The transmitter may be regarded as a kind of 
dynamo and the receiver as a kind of motor. The 
transmission takes place by alternating currents 
flowing round the cirouit. Owing to resistance, 
much of the electric energy is converted into heat. 
This leads to attenuation of‘ the . The 
circuit also possesses capacity, and this Kelvin took 
theoretically into account. Heaviside next com- 
pleted the practical theory by taking the induct- 
ance into account, and ] this led to the discovery 
of the distortionleas cirouit. Finally, Pupin per- 
suaded American business men to construct 
‘loaded cables’ and long-distance telephony was 
born. 

_Fleming’s invention of the valve detector, 
further improved by Lee de Forest, has put into 
our hands an automatic relay of surpassing docility. 
Long-line tranamigsion can be attained by a 
succession of short lengths of land line connected 
together by valve relays. The aan from the 
sending stations can now be sen t distances 
before they are relayed on with energy.: The 
American Telephone and Telegraph Company has 
in this way effected admirable speech transmission 
across the American continent. 

In radio communication there is little attenuation 
and distortion. In free space there would be none. 
The theory of wave transmission in free space is 
extremely simple. It is only when matter is present 
that complications are introduced. It is true that 
there are many things which still seem mysterious 
to us, but there seems to be nothing that will 
ultimately be wholly unintelligible. We have 
ae ed the Atlantic with radio telephony and 

ook forward to the time when so will 
alabis go out unto all lands and be heard by 
all who care to listen to them. “The progress 
of science is based upon faith in the ultimate 
intelligibility of everything : and so far wisdom has 
been justified of her children.” 
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- Obituary. 
NIE ALFRED SEALE HASLAM. years. This is aloes to French anthropology which, 


PRY the sudden death of Sir Alfred Haslam on Jan. 
13 at the age of eighty-three years, Great 
Britain loses one of its prineipal pioneers in the 
development of the practice of refrigeration. More 
than any country, Great Britain depends on its 
overseas food supply, and the maintenanoe of that 
supply is only le to-day through the applica- 
tion of artificial cold. Sir Alfred was one 
of the first British engineers to manufacture re- 
frigerating machines, and the success of his work 
was i so long ago as 1888, when he 
received the freedom of the City of London for 
“ services rendered to commerce.’ 

. The production of cold by artificial means can 
be traced back to Cullen and Leshe, and an im- 
eat step was taken by Dr. Gorrie of New 

leans, who about 1845 caused compressed and 
cooled air to expand, working a piston in a cylinder. 

Other experimenters about that time either 
ether or sulphur dioxide; but little was 
made until the mechanical theory of heat had been 
developed. The earliest attempt to preserve a 
ee ee ut proved 
a failure. In 1876 the French worker 

-Tellier directed the fitting-out of the Le Frigorique 
with refrigerating ap tus for running between 
France and Buenos Ayres. Other workers in the 
field were Linde, John and Henry Bell, and James 
Coleman, who in 1877 produced a oold-air machine 
‘and with this brought home a cargo of meat from 
Australia. . 

It was about this time Sir Alfred Haslam took 
up the matter, and his great improvement was the 
invention of a dryer through which the air passed 


after com ion and cooling, but prior to-ex- 
pansion. is successfully solved the problem of 
the prevention of the formation of snow. He 


bought up the Bell-Coleman patents, and- one 
.of the first Haslam machines was fitted in the 
R.M.S. Orient in 1881. By 1889 some 350 Haslam 
machines- were at work ashore or afloat. In the 
development of the carbon dioxide arid ammonia 
machines he also took a leading part. There are 
many types of igerators now in use, but the 
growth of the cold- industry has been 
remarkable, while in 1925 no fewer than 340 shipe 
with a total insulated of 70,000,000 oubio 
feet possessed Lloyds’ igerating machinery cer- 


tificate. I ting ery jis also 
largely in ips for maintaining explosives at 
a moderate temperature. 


Sir AHred Haslam came of a family long con- 
nected with the iron trade of Derby, and the 
Haslam ee there grew out of a 
small iron works belonging to his father. His 
knighthood was bestowed upon him in 1891 when 





Queen Victoria visited Derby. 
Dr. L. P. MANOUVRIEER. 
In the Times of Jan. 20 ap & brief an- 
nouncement of the death of . Leonce Pierre 


Manouvrier, of Paris, at the age of seventy-seven 
No. 2989, VoL. 119] 


notwithstanding his advanced age, will be deeply 
deplored. Manouvrier was Director of the labora- 


tory at the Collage de France of the School of . 


Advanced Studies (neve ee) and profeasor of 
the School of An pology. e was secretary- 
general of the Society of Anthropology of Paris, 
which he joined in 1889, following Ch. Letourneau 
as secretary on the death of the latter in 1902. 
Latterly, Prof. Anthony has been associated with 
him as Secrétaire adjoint. Although Manouvrier 
never attained the commanding ee of his 
great eee in office at the iety—Broca 
and Topinard—he had long been a8 one 
of the foremost af French anthropologists. As a 
teacher of the School he was pre-eminent. His 
published work was ised by ite accurate 
and minute attention to detail, as was shown 
gota in his many contributions to the 

ulletin of the Society of Anthropolo He rarely 
failed to take part m the meetings of the Society, 
and his contributions to the discussions wefe marked 
by clarity and precision. He was an honorary 
fellow of the Royal Anthropological Institute of 
Great Britam, and an honorary or 
member of most of the important anthropologi 
societies on the Continent. 





By the death of Frederick Gordon Pearcey ‘at 
Newport, Mon., on Jan. 26, at the age of seventy 


years, there away the last survivor of the 
scientific stait of the Challenger Expedition. Mr. 
Pearcey was attached to the biological labora- 
tory of the Challenger in 1872 as taxidermist and 
general assistant, and on the completion of the 
voyage he assisted Sir Wyville omson and 
Sir John Murray in the er Office at Edin- 
burgh, aoquiring great skill in identifying species, 
especially of Foraminifera, on whic e wrote 
several papers. He devised methods for outti 
microscopical sections of marine deposits, an 
became proficient in all branches of practical 
oceanography and museum © ment. His 
alert in and obliging disposition made him 
a favourite with all contributors to the Challenger 
memoirs. When the last of the a eee was 
ublished he worked for a time at the Marine 

iological Station at Granton and at Millport on 
the e. In 1889 he went to the Owens Co 
Museum in Manchester. Nine years later he 
joined the staff of the Scottish Fishery Board, but 
in 1905 he returned to museum work, going to the 
Bristol Museum as assistant gurator af zool : 
there he remained untal his retirement after the 
breakdown of his health last year. 





WE regret to announce the following deaths: 

Mr. J. J. Lister, F.R.S., distinguished for his work 
on the Foraminifera and author of the article on 
Mycetozosa in the eleventh edition of the “ Encoyclo- 
pædia Britannica,” on Feb. 6, aged sixty-nine years. 

Prof. Thorkild Rovsing, professor of clinical surgery 
and sometime Rector Magnificus of the University of 
Copenhagen, on Jan. 18, aged sixty-two years. 
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News and Views. 


Tua retirement on Mar. 9, under the age clause, 
of Sir Sidney Harmer from the directorship of the 
Natural History Museum, South Kensington, will 
remove from active professional life one who has been 
for forty years conspicuous for his researches m 
zoology and influence upon this branch of science. 
Fellow of University College, London (1884), and 
later fellow, lecturer, and tutor of King’s College, 
“Cambridge, he made the latter his home until m 
1808 he came to London as keeper in zoology at the 
Natural History Museum, afterwards becoming 
director in 1919. Trained under F. M. Balfour, his 
first researches were directed to the elucidation of 
the anatomy, embryology, and position of the Polyzos ; 
later, his interest shifted to the natural history, 
evolution, and classification of the group. With Sir 
Arthur Shipley he edited the ‘‘ Cambridge Natural 
History, ” 1896-1909, which owing to his painstaking 
care is recognised as giving a complete epitome of 
the facts of zoology at the dates of publication. He 
was preatient of Section D of the British Association 
in 1908, choosing the Polyzos as his subject —suggest- 
ing that there may be segregation in the formation 
of a bud arfalogous to the segregation of characters 
in the formation of gametes. In recent years his 
Interest turned to the whales, and this was the 
underlying force in sending out the Discovery expedi- 
tion to Bouth Georgia to investigate these forms. It 
says much for his enthusiasm and determination that 
he induced the British Government, in a time of 
great financial stress, to send out this the greatest 
British expedition since the Challenger, the resulta of 
which will be the monument to him as director of 
the Natural History Museum. 


SwE Sipwzy Harsen’s directorship has not been 
marked by any great changes in the main fabric of 
the exhibition building or m the arrangements of 
the exhibita of the Natural History Museum. A new 
wing to the Museum was projected and actually 
agreed to before the War, but this has never been 
proceeded with. Jt is true that a new spirit building 
has been erected, and most of the staff dealing with 
water-living animals has removed there. The space 
thus vacated m the basement was assigned to 
entomology ; space intended solely for store purposes, 
but used also as research rooms by the staff. It is 
not too much to say that the congestion here is 
appalling, especially as housing has had to be found 
for the Imperial Bureau of Entomology. The best 
results, too, are not to be obtaimed by setting 
sedentary workers in relatively dark basements. Of 
new material, the large collection of deposita of the 
late Sir John Murray is housed in a temporary 
building m the grounds, and the exhibition of the 
Cetacea cannot be deemed satisfactory. The present 
condition of the Natural History Museum reflecta the 
„highest credit on the members of the whole staff, 
but there is no posesibility.of overlooking the fact 
that progreas on all aides is being seriously impeded 
by the lack of storage and working space. If storage 
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pio E monea eo amano Bae areas 
and reduce the exhibits as the better to expose their 


‘beauty and scientific importance, thus adding to the 


attractiveness of the Museum to the publio. 


Toa Commonwealth Council for Scientific and 
Industrial Research held ita second seasion last 
November and made a number of important decisions 
regarding future policy. Prof. A. C. D. Rivett, a 
member of the executive committee, will devote his 
full time to the work of the Council during 1927, as 
ita chief executive officer, having been granted leave 
of absence for this purpose by the University of 
Melbourne. Mr. Gerald Lightfoot is to be secretary 
to the Council. In connexion with work on fruit 
storage and transport, Dr. Kidd, of the Cambridge 
Low Temperature Research Station, will visit Australie 
during the first half of this year in order to survey 
the position and suggest a comprehensive scheme of 
work. Dr. W. J. Young, associate professor of bio- 
chemistry at Melbourne, will meet Dr. Kidd at Cape 
Town and with him study existing practice there 
before proceeding with the Investigation of Australian 
conditions. It is hoped that Dr. Young will take 
charge permanently of later developmenta in Aus- 
tralia. Prof. T. Brailsford Robertson, of the Uni- 
versity of Adelaide, has been invited to take the 
position of officer m charge of investigations mto 
problems of the nutrition of stock. He will probably 
continue his present fundamental researches at 
Adelaide while organising and developmg national 
investigations prompted by the needs of the wool, 
meat, and dairying industries. 


Inquraigs are being made throughout the British 
Empire by the Commonwealth Council for an ento- 
mologist and a myoologist to initiate and steadily 
develdp organisations for research work upon the 
numerous insect and fungus pests that annually levy 
great toll on primary industry. A oconsiderable 
scheme for attacking the diverse problems of the 
irrigétion settlements in the Murray and Murrum- 
bidgee river areas is bemg put into operation 
with the hearty co-operation of the departments of 
the State Governments concerned. Prof. Prescott, 
of the Waite Agricultural Research Institute, is to 
be asked to supervise and oo-ordinate all soil survey 
work. The solution of certain problems in these 
irrigation areas is of importance in relation to possible 
increased settlement by migration from Britain. 
Forestry matters are also receiving attention, and it 
is expected that a prominent officer from the Indian 
Forestry Service will visit Australia early this year 
to report upon the establishment of a forest producta 
research laboratory. - 


Is these and other actions the Commonwealth 
Council is following the definite plan of seeking 
competent full-time officers to take charge of a 
number of departments of investigation. Committees 


“will no doubt be formed to assist so far as possible 


in the work, but the system of relying on such com- 
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mittees to supervise extensive researches, the details 
of which are carried out by officers acting under their 
instructions, has been abandoned. It is hoped that 
the Council will very soon possess a highly trained 
senior staff and be able to proceed with mtensive 
study of the seemmgly innumerable problems which 
beset Australian industries. For the time being, 
attention will be directed mainly to primary industries, 
though decimons to proceed with radio research work 
and with the provision and maintenance of ultimate 
physical standards, in close co-operation with the 
physics departments of the universities and the 
Defence Department, indicate that advance in other 
directions will not be long delayed. Throughout its 
programme the Council aims at the closest poasible 
association with the Department of Scientific and 
Industrial Research in London, from the officers of 
which it is receiving very valuable assistance and 
advice. 

Tue Friday evening discourse on Feb. 4 at the 
Royal Institution was delivered by Sir Arthur Keith, 
on “Human Races, Old and New.” Five well- 
marked types or stocks are recognised among the 
living representatives of mankind: the white or 
Caucasian type, the Mongolian peoples—between them 
making up fully seven-tenths of the total population 
of the world—the black or Negro type, the brown or 
Dravidian race south of the Himalayas, and the 
Australoid. However numerous or extensive human 
migrations may have been in long-past times, they 
have left the great breeding grounds of the primary 
‘races of mankind untouched. How are we to account 
for the fact that each part of the world is populated 
by a distinctive breed of mankind? There is only 
one theory which offers an ‘explanation, and that is 
the one put forward by Darwin. He held that the 
most favourable sites for the evolution of new forms 
were the centres of wide continental spaces. AJI that 
we know of the past and present distribution of 
human races favours this theory. If we accept such 
an explanation we must regard the Negro, the China- 
man, and the European as the most recent expression 
of their respective types. Each we may regard as 
the type of being best adapted-for the -country 
and culture in which it has been evolved. On each 
side of the racial frontiers of the world we find mter- 
mediate types. 


Towers has been, beyond any doubt, much mter- 
marriage and intermingling across racial frontiers, but 
such an explanation, although accepted by the majority 
of anthropologists, does not, in Sir Arthur Keith’s 
opinion, account for the gradual transition which we 
usually find in passing from the centre of one racial 
area to the centre of another. Those who seek to 
explam the existence of Intermediate types by mter- 
breeding of primary forms forget that the first 
duty of an anthropologist is to account for the 
primary forms—the Nord, the Negro, the Mongol, 
or the Caucasian. If evolution is true, and Negro 
and Caucasian are the descendants of a common 
ancestor, then we ought to find, just as we do find, 
a series of Intermediate types joining the centres where 
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the new types have been cradled; the extreme and 
most fully differentiated types represent the older 
and leas-changed forms. Politicians and anthropo- 
logista differ altogether in their conceptions as to 
what constitutes a separate race. The politician 
concentrates his attention on tradition, language, and 
spirit ; a race, to claim the title in an anthropological 
sense, must have characteristics which mark it off 
from all other peoples. In this sense the races of 
western Europe are very imperfectly separable—not 
because of the interminglings which have occurred, 
but because they are branches of the same stock, and 
time and space have been insufficient to permit more 
than & partial differentiation. 

On Tuesday, Feb. 1, the second lecture of the series 
being given at Bedford College for Women, London, 
was delivered by Sir Thomas Heath, who dealt with 
“ Conceptions of the Cosmos in the Classical Period.” 
Sir Thomas reviewed in detail the speculations of the 
early Greek philosophers. Thales showed little ad- 
vance upon the popular ‘cosmology derived from 
Egypt and Babylan; but original thought began 
with Anaximander (early sixth century B.0.), who 
held that the earth was a cylinder. suspended in 
equilibrium in the centre of the universe, and explained 
the light of the heavenly bodies by hollow rings {or 
hoops encircling it, containing fire visible only at one 
point. He said there were other worlds than ours, 
and also propounded a primitive theory of evolution. 
Anaxagoras strikingly anticipated Laplace -when he 
traced tHe origin of the cosmos to & rotatory move- 
ment imposed by mind upon primal chaos and 
postulated centrifugal as well as centripetal force. 
While the geocentric conception tended to prevail, 
and was adopted both by Plato and by Aristotle 
(who worked out, under the influence of Eudoxus, 
an elaborate system of concentric spheres to explèin 
the movementa of the heavenly bodies), the Coper- 
nican theory was anticipated partly by the later 
Pythagoreans and'by Heraclides of Pontus, and 
wholly by Aristarchus of Samoa, who said that the 
earth revolves round the sun, while the sun and the 
fixed stars (whose sphere is of immense size) are 
unmoved. The method of Tycho Brahe was antici- 
pated by Appolonius of Samos in his attempts to 
explain the movements of the planeta. On the 
physical side, the atomic theory propounded by 
Leicippus and Democritus and adopted by the 
Epicureans was remarkably in accord with modern 
thought. Sir Thomas gave a masterly exposition of 
much of the detailed astronomical and mathematical 
work of these early thinkers, whose conclusions, often 
sounder than their methods, illttstrate the saying of 
Aristotle that “ not once nor twice, but times without 
number, the same thoughts occur to men.” 


On Feb. 1 the University of Oxford was presented 
with the most valuable property that it has ever 
received. The Radcliffe Library, the great dome of 
which figures so prominently in the best-known of 
Oxford views ; the freehold of the adjacent land on 
which it stands; the books in the Science Library 
at the University Museum, and an income of £1500 
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@ year for the upkeep of that Library, were all 
conveyed by the Radcliffe Trustees as a gift and 
were gratefully accepted. The Radoliffe Library is 
@ scientific institution of international importance, 
and so its future government, on which so much 
depends, is a matter for grave deliberation. Ita 
success hitherto has been due to the strict observance 
of the Radcliffe Trust as defined by Dr. Radoliffe in 
his will, namely, the appointment of a librarian. For 
some unpublished reason neither the Trustees nor 
the Radcliffe electors have done anything to carry 
out their duty in this respect during the past three 
years that have elapsed mnce the death of the last 
eminent holder of the office, Dr. Jackson. During 
these three years the Library has lost many books 
by theft, the scientific world has bean deprived of 
one of its most useful officials, and the Radcliffe 
‘Trust hes not been carried out. 


THe reason sometimes suggested for the inactivity 
of the Radcliffe Trustees is that this unique and 
admirably arranged scientiflo Library is to be reduced 
to the condition of an appanage of the Bodleian, a 
hbrary that is primarily managed in the interests of 
literary and clossical scholars, and the lack of accessi- 
bility of itasbooks makes it unsuited to the every-day 
needs of the student of science. Moreover, scientific 
literature in the Bodleian is rarely quite up to‘date; 
& recent visit disclosed the fact that the ‘current’ 
namber of NaTruRE was nearly two months old. 
Many have found it umpossible to do scientiflo work 
in so lethargic an atmosphere, and all whd are well 
acquainted with the condition obtaining in the two 
libraries fear that the substitution of Bodleian 
control for control by an independent scientific 
Radcliffe librarian will be a disaster rather than a 
gain to the cause both of academic and of international 
lesarning. l 

Ta» University of Oxford has every reason to be 


grateful to the generosity of the Evans family. 


During and after his keeperahip of the Ashmolean 
Museum (1884-1908) Sir A. J. Evans presented his 


Cretan collections as well as the magnificent series 
of Anglo-Saxon and Teutonic ornaments collected by 
his father, Sir John Evans. that bave gone so far to 
elucidate the early history of Ægeen and North 
European culture. His brother, Dr. Lewis Evans, 
has given those splendid examples of early scientific 
instruments which are now one of the established 
sights of Oxford in the Old Ashmolean Building, 
where they form the nucleus of a museum for illus- 
trating the history of science. Now Sir Arthyr has 
presented yet another of his father’s collections, in 
iNustration of the pPalmolithio, neolithic, bronze, and 
early iron ages not only in Britain but also in many 
parts of central, southern, and northern: Europe, 
including & fine series of ancient British gold orna- 
ments and of objects from the well-known cemetery 
of Hallstadt. A large number of the specimens have 
been figured in the classical works of Sir John Evans 
on the stone age, and with these are coming & number 
of Romano-Britiah relics and some Egyptian an- 
tiquities of great variety. It is not easy to draw the 
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line between civilisation and barbarism, but the 
united gifts of the Evans family now cover both sides 
of the lme, and in a manner which can never be 
accomplished again. 

Tm Italian Government has voted the sum of two 
million lire for the purpose of resuming the excavation 
of Herculaneum accordmg to the plan drawn up by 
Prof. Majuri of Naples and approved by Signor 
Mussolint and the Minister of Public Instruction. 
This sum will cover the initial expenses of beginning 
excavation in the coming spring, and further sums, it 
is said, will be forthcoming year by year as the work 
proceeds. The greatest obstacle in pursuing the 
excavation hitherto has been the fear that the villages 
of Reina and Portiai, which overlie the site, would 
have to be expropriated and the inhabitants evicted. 
According to a well-informed writer in the Italian 
Maŭ of Jan. 29, this step is not now considered 
necessary. Excavations will be carried on at the 
south-east of the ruins at a pomt midway between 
Resinas and Torre del Greco, use being made of the 
shafte left by former excavators to penetrate the city. 
As much as possible will be laid open, but those parts 
which cannot be opened up will be lit by electric light. 
Both what is known of the status of the inhabitants 
of Herculaneum at the time of its destruction, and 
previous finds of objects of art and manuscripts, make 
it difficult to overestimate the additions to our 
knowledge of Italian life and culture at the beginning 
of our era, and of classical literature which may follow, 
should ‘the Italian Government carry out the excave- 
tions on the scale projected. 


PREPARATIONS are now being made for an expe- 
dition of anthropological Investigation among the 
tribes of the south Abyssinian frontier. The expedi- 
tion is to be conducted by Mr. J. H. P. Driberg, the 
author of a valuable book on the Lango, and formerly 
an official in East Africa, who will go out under the 
auspices of the Royal Anthropological Institute. If 
the arrangements are sufficiently far advanced and 
the funds received towards the expenses justify, the 
expedition will leave England some time during the 
month of April. The object of the expedition will 
be to vestigate the physical anthropology and social 
organisation of the Pagan Galla of southern Abyssinia, 
and of various nomad tribes in Abyssinia and Kenya. 
Tribes on the north-eastern frontier of Uganda and 
the south-eastern Sudan will be on the way to Abys- 
sinia, and it is hoped that it may be possible to get 
into touch with the Turkana of Kenya, a very im- 
partant group af people which is but little known. 
In addition to the ethnological investigations, goo- 
logical observations will be made and economic 
plants, as well as plants and drugs used by the natives 
for magical purposes, will be collected. Mr. Driberg 
will be accompanied by Dr. J. O. Beaven, who will 
be responsible for physical anthropology, pathology, 
and roology as well as the bulk of the photographio 
work. If funds allow, the expedition wil last for 
three years, about eighteen months of which will be 
spent in a preliminary investigation of the smaller 
tribes before going on to the main objective, the Galla. 
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The expedition has the support of the Royal Bociety 
and the British Association for the Advancement of 
Science, both of which bodies have made granta 
towards the expenses. 


Mr. Gorpon Hume, in Discovery for February, 
directs attention to an anomalous conclusion, drawn 
from the results of an inspection of strata and their 
contents an an excavated site in King Street, Cheep- 
side, which would appear to. suggest caution m the 
chronological interpretation of archmological evidence 
in the City of London area. In a section measurmg 
4ft. 8 in. in depth were revealed eight archwological 
levela—seven well-marked, the eighth confused— 
between virgin soil (18 ft. below street level) and an 
upper stratum consisting of & series of deposita super- 
imposed closely one upon another. Samian ware 
was found in varying frequency im levels 1, 2, 6, 7, 
and 8—in the last named merely a tiny fragment. 
The eight layers, on the usual reckoning for the city 
of London of one foot per century, would represent 
at least four hundred years ; yet, as stated, through- 
out the series there occurs Bamian ware which is 
usually attributed to the period a.D. 1 to 110, and no 
specimen of post-Trajanic pottery was found. It 
would therefore seam either that material accumu- 
lated on this site at a rate unheard of in the rest of 
London—it shows no signs of exceptional circum- 
stances such as the existence of sa rubbish heap—or 
else that, if the four feet of deposit does really represent 
four centuries, Samian pottery of the first-century 
type was used and manufactured in London so late 
as the fifth century. As all the London Samian ware 
belongs to the type of that of the King Street site, 
Mr. Hume finds himself left with the dilemma that 
either the accepted scheme of dating of Dragendorif 
and Déchelette requires reconsideration or that the 
rate of accumulation of soil in London representa 
problems yet to be solved. 

Tra subject of Prof. Eddington’s third Gifford 
Lecture in the University of Edinburgh on Friday, 
Feb. 4, was ‘‘ The Running-down of the World.” It 
began with a consideration of the random element 
in the world, the study of which resta on the w of 
chance, a law on which the physicist, perhaps, places 
greater trust than on any other accepted law of 
Nature. The scientific measure of that random 
element in the world is called entropy. From the 
point of view of the philosophy of science, Prof. 
Eddington thinks that entropy must be ranked as 
the great contribution of the nineteenth century to 
scientifico thought. It made a reaction from the 
view that all that is essential can be found by 
applying a microscope to the world. . While Einstein’s 
theory of spherical space has removed all difficulty 
as to the infinity of space, we are still confronted 
with the dilemmas of an infinity of time, especially 
the difficulty of an infinite past. But between us 
and the infinite past lies a more pressing difficulty, 
namely, the winding-up of the universe. The 
organisation of the energy of the world is being 
continually reduced by the continual morease of 
the random element; in the past we must attri- 
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bute a greater and greater degree of organisation, 
and it is impossible to follow such an increase back 
indefinitely. 

Waza deprecating any hasty inference that this 
involves the interference of a creator of organisation 
at a not infinitely -remote time in the past, Prof. 
Eddington thinks we must recognise that current 
physics rests on the view that there is in the world 
not only chance but also the antithesis of chance. 
We may not be justified. in relating this ‘ antichance ’ 
at all closely to that which appears to our conscious- 
ness in the guise of purpose and design. Chance 
requires its complement ‘antichance’ as much as 
positive electricity requires its complement negative 
electricity, and physics should not be regarded sa 
wedded to one rather than to the other. 
‘fortuitous concourse of atoms’ which has been so 
much of a bugbear ıs now definitely limited ip physics 
to a well-recognised type of system, namely, a system 
in thermodynamical equilibrium ; physicists, how- 
ever, would be the first to protest against the idea 
that that condition is typical of the world in general. 


Furtuse details of the information aoquired by the 
Dutch-American Expedition to New Guinea during its 
stay among the pygmies of the Nassay Mountains 
have been issued by the Smithsonian Institution of 
Washington. Dr. Stirling, the leader of the expedition, 
states that the pygmies are mild-mannered, quiet, and 
unobtrusive, and not in the least nervous. They are 
energetic agriculturista and entirely vegetarian, 
cultivating gweet potato, sugar-cane, taro, raspberries, 
tobacco, and a number of other plants not recognised. 
They raise pigs in considerable numbers and have 
dogs. Various implements of stone are In use—axes, 
knives, hoes, wedges, and so on. They have no 
knowledge of iron. Their principal weapon is the bow 
and arrow. In an interview with a representativesaf 
the Times at Port Said which appeared in the issue of 
that paper of Feb. 2, Dr. Stirling gave a further 
account of the culture of the negritos, m the course 
of which he referred to their use of tobacco in pipes 
and in cigarettes, and their trade by means of barter 
or with cowries as their medium of exchange. Each 
village is administered by a headman and elders, but 
there are no chiefs. Before marriage the bridegroom 
has to undergo an ordeal in which arrows are shot 
at him, and when a wife is divorced the top jomt of 
the index finger is cut off; the same mutilation is 
performed on the other fingers for succeeding divorces. 
Polygamy ig practised. Their religion is animistic, 
and they have a great farth in the virtue of amulets 
The average height of the pygmies is said to be 
4 ft. 2in. and their colour quite black. 


On Dec. 27 last, Prof. M. Pupm, the retirmg 
president of the American Association for the Advance- 
ment of Science, gave an address on “ Fifty Years’ 
Progress in Electrical Communications.” He lays 
stress on the important part played by Maxwell's 
electromagnetic theory im the development of 
telegraphic and telephonic science. He also points out 
how invaluable thermionic tubes are m everyday 
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work. Perhaps undue importance is attached to 
those who gave the first experimental demonstrations 
of the new methods. For example, m 1858 William 
‘Thomson proved theoretically that in certain cases 
the discharge of a Leyden jar is oscillatory, and 
Feddersen deserves great credit for verifying this 
experimentally six years later. But Thomson’s 
formule are still quoted in every treatise on radio 
communication. Heaviside describes clearly how the 
variables of his distortionless circuit are connected, 
and if the adjustment is not perfect we can easily 
see how it can be improved by varying any one of 
the four variables. A knowledge of what Maxwell 
has done does not help us to do this. One mterestmg 
point Pupin mentions is that, since Faraday, every 
great advancement m the art of electrical com- 
munication has origmated in the research laboratories 
of the universities, and not in the test-rooms or 
research ® laboratories of manufacturing companies. 
He pointe out that the natural electrical disturbances 
which take [place in electrical circuité, such as static 
disturbances, fading, earth currenta in cables, eto., 
deserve close study, as they may enable us to find the 
secrets of the natural proceases going on in the sun, 
the central power-station which supplies the moving 
power to all our organic and human activities. 

Ax account issued to the Press by the New York 
Electrical Society of an address on fused quartz given 
by Dr. Berry, of the American General Electric Co., 
would be singularly misleading to any one not 
familar with the subject. We read that fused quarts 
is a “new and remarkable material” which by ita 
property of mexpansibility “opens -new scientific 
advances in fields as distmot from each other as 
astronomy and fire prevention.” From this one 
might be led to conclude that fused quartz is an 
American discovery of recent date; and so with each 
apphoation of the material to science and industry— 
the material being newly discovered, its applications 
must also be new. The application of fused quartz 

~to fire-sprinkler bulbe, and again the suggestion of rta 
use to replace glass in astronomical Instruments and 
the Hke, scarcely merit the designation of “ new 
scientific advances.” Sprinkler bulbs of fused quartz 
were made commercially in England so long ago as 
1912—and there seems little novelty in the suggested 
application of quartz to the second purpose mentioned, 
although the successful manufacture of blocks 8 ft. to 
10 ft. diameter would certamly be an advance. 


Ona of the activating motives of the work on fused 
quartz done in England in the last twenty odd years, 
has been the commercial production of really large 
pieces of transparent fused quartz (such as disœ 2 ft. 
and upwards in diartheter)—as yet such pieces are not 
available. The paper mentioned above suggests that 
sizeable ‘ blocks’ of transparent quartz are available 
in America for astronomical purposes. This reference, 
occurring as it does in a peragraph immediately 
following reference to glaas “ blocks 8-10 ft. diameter,” 
would make clearer reading if the actual size of the 
fused quartz ‘blocks’ were specified. No novelty 
attaches to the suggestion to use fused quarts for 
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astronomical purposes. An actual installafion will, 
however, be a matter worthy of adulatory comment, 
Reading further, we find that Dr. Berry ‘discloses ’ 
the use of fused quartz in experimental biological 
studies of the effecta of ultra-violet radiation ; what 
recent obecurity there has been about such a use must 
have been purely local. It is not to be doubted that 
the American scientific worker is as an individual 
anxious to acknowledge prior discovery and develop- 
ment in a field of activity which he may enter. It is 
unfortunate, therefore, that a statement issued by a 
well-known American society should be so misleading, 
and we are forced to the conclusion that there must 
have been in this case a singular lack of knowledge of 


the facts. 


Tas botanical library of Capt. John Donnel Smith 
of Baltimore, consistg,of some 1600 carefully 
selected and beautifully. bound volumes, with his 
plant collection of more than 100,000 specimens, 
which was presented to the Smithsonian Institution 
of Washington twenty-two years ago, has only now 
been deposited there, and constitutes the most 
valuable botanical gift ever made to the Institution. 
The library includes some valuable and very rare 
volumes, and is particularly rich in works descriptive 
of tropical American plenta, especially those of 
Central America. At the time of presentation to 
the Smithsonian, Capt. Smith’s herbarium was the 
finest in existence for Central America, and is of 
great scientific interest because it includes so many 
type forms. Besides American species, the collection 
includes sets of plants from all over the face of the 
globe, China, Tibet, Central Asia, India, Australia, 
Africa, and has already been the basis of much 
important work by the Smithsonian botanista. The 
results of the labours of one of America’s most 
enthusiastic and indefatigable botanists thus become 
available for general reference. ' 


Tas January number of the Empire Cotton Growing 
Review (vol. 4, No. 1) is the first to be issued by the 
new publishers, Messrs. P. 8. King and Son, Ltd., 
14 Great Smith Street, London, 8.W.1. The journal 
is thé organ of the Empire Cotton Growing Corpora- 
tion, and the work and aims of that organisation 
should be more widely known than they are at 
present. Any attempt to further the economic 
independence of the Empire is worthy of support ; 
and it is the endeavour of the Corporation to extend 
the cultivation of cotton within the Britiah Empire, 
for “ an increase in the number of sources of raw 
cotton is a matter of the most urgent importance.” 
With this end in view, the services of skilled plant 
physiologists, pathologista, geneticists, economists, 
and others have been concentrated on improving 
and extending the cotton yield, and the results of 
the regearches of those specialista are published in 
the Corporation’s journal. The present issue contains 
some interesting and useful articles, and preserves 
an even balance between the scientific and economic 
aspects of the problem. For those engaged in any 
branch of the cotton industry the ‘‘ Notes on Current 
Literature ” at the end will be found invaluable. 
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Tou Rockefeller Foundation has issued a fifth 
series of ‘‘ Methods and Problems of Medical Educa- 
tion.” Desctiptions are given of the Departments of 
Anatomy, Pathology, Bacteriology and Public Health, 
and Physiology of the Washington University School 
of Medicine, St. Louis, Mo.; of the Departments of 
Physiology, Botany, Anatomy, Zoology, Biochemustry, 
and Pharmacology of McGill University, Montreal ; 
of the Institute of Pathology of the University of 
Utrecht, and others. The descriptions are by the 
heads of the Departments, are copiously illustrated 
and show plans of the buildings, while details of 
finance and research are also given. “Le Service de 
Prophylaxie Mentale du Département de la Beine, 
Paris,” and the ‘‘ Centre Régional de Toulouse pour 
la lutte contre le Cancer”’ are also described. Dr. 
Bela Schick gives the method of charting clinical 
records of children’s diseases adopted at Mt. Sinai 
Hospital, New York, and Profs. Estor and Pech, of 
Montpellier, describe an apparatus for viewing an 
operation at a distance from the surgeon, or even m 
an adjoining room. It consists of two large mirrors, 
one above the other; the upper mirror receives the 
image of the operation and reflecta it down into the 
lower mirror in which it is viewed, a special illuminat- 
ing lamp being employed. 

Tue first congreas of the International Association 
of Soil Science will convene on June 13 in Wash- 
ington, D.O. The congress will be followed by a field 
excursion to vist the various important soil belts in 
the United States. Opportunity will also be given 
to the delegates to acquaint themselves with various 
agricultural industries, some of the leading agricul- 
tural experiment stations and, in general, with the 
agricultural resources of the country. The association 
is made up of six international commissions, each 
acting under an independent chairman. and the pro- 
grammes of the commissions are now in course of pre- 
paration. Each will consist of papers presented by 
invitation by outstanding investigators in the respect- 
ive flelds, and of papers presented by various workers 
in the different branches of soil science, by members or 
non-members of the association. Titles of the papers 
to be presented and brief abstracta in English, French, 
and German should be sent to Dr. J. G. Lipman, New 
Brunswick, New Jersey, U.S.A. The congress will 
bring together workers interested in the different 
problems of soil classification, soil analysis, fertiliea- 
tion and treatment, as well as the relation of the soil 
to plant growth. Extensive exhibits of various soil 
types, of apparatus used in soil analysis, and of the 
soil microflora and microfauna will be held during the 
congress. 

Sir Eewesr RUTHERFORD will deliver the twelfth 
Guthrie lecture to the Physical Society of London 
on Friday, Feb. 25, taking as his subject “ Atomio 
Nuclei and their Transformations.” 

Wirn the view of encouraging original research im 
sanitary science, scholarships of the yearly value of 
£800, plus an allowance for apparatus, etc., are bemg 
offered by the Grocers’ Company. The scholarahips 
will be tenable for one year, but renewable for a 


No. 2989, Vou. 119] 


NATURE 


251 


second or third year. Applications must be made 
before the end of April to the Clerk of the Grocers’ 
Company, Grocers’ Hall, E.C.2, upon 4 form obtain- 


able upon request. 

Tru Edison” Medal of the American Institute of 
Electrical Engineers for 1926 has“ been {awarded to 
Dr. William David Coolidge, the assistant director of 
the research laboratory of the General Electric 
Company, for the production of ductile tungsten and 
the fundamental improvement of the X-ray tube. 
Dr. Coolidge, who is an honorary member of the 
Röntgen Society, was born in Hudson, Massachusetts, 
on Oct. 28, 1873, and is a graduatelof the Massachusetts 
Institute~of Technology and a Ph.D. of Leipzig. 
After some years as a teacher of physical chemistry at 
Massachusetts he became associated with the General 
Electrio Company in 1905, and was made assistant- 
director of research three years later. ° ' 


Pror. J. Bronrd Gatensy, Zoological Depart- 
ment, Trinity College, Dublin, informs us that, in 
conjunction with Dr. E. V. Cowdry,-of the Rockefeller 
Institute, N.Y., he is editing a new edition—the ninth 
—of Lee’s ‘‘Microtomist’s Vademecum.” He invites 
research workers and others to forward to him, 
as soon as possible, any new information*suitable for 
incorporation in the forthcoming edition. , It is not 
proposed to include bacteriological technique. 


Tua seventieth birthday of Prof. D. A. Low, of 
East London College, was celebrated on Feb. 9 by 
a dinner arranged by his old students. Prof. Low 
came from Dundee, and after serving his apprentice- 
ship as an engineer, studied at Owen’s College, 
Manchester, and at the University of Glasgow. In 
1887 he was appomted headmaster of the Day 
Technical School for boys at the People’s Palace, 
London, and on the formation of East London 
College he was made professor of engineering, & post 
which he held for twenty-six years. During this 
time he served on the Faculty of Engineering of the 
University of London, later becoming secretary, and 
on his retirement he was made emeritus profeasor. 
Prof. Low is the author of many textbooks on 
machine drawing and allied subjects. 


Ar the general committee which closed the four- 
teenth annual meeting of the Indian Science Congress 
held at Lahore during the week Jan. 3-8, the president, 
Sir J. O. Bose, announced that since meeting in 
Bombay the past presidents had associated them- 
selves in a presentation to Dr. J. L. Simonsen on his 
retirement from the. offloe of honorary general secre- 
tary. In taking this action the past presidents were 
confident of thus giving tangible form to the feeling 
among members of the Congress, that the develop- 
ment of scientific thought and practice in India will 
remain heavily indebted to Dr. Simonsen, who has 
not only served as honorary general secretary during 
thirteen years, but to whose activity and enthusiasm 
in ita early stages the foundation and survival of the 
Congreas are substantially due. The general oom- 
mittee approved this action of the past presidents, 
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and unanimously elected Dr. Simonsen president of 
the fifteenth annual meeting of the Indian Science 
Congress to be held in Calcutta during the week 
Jan. 2-7, 1928. 


A NEw and cheaper impression of Prof. A. N. 
Whitehead’s “‘ Science and the Modern World ” is to 
be published almost at once by the Cambridge Uni- 
versity Prees, and at a later date a new mmpreasion of 
the same author's “ Religion in the Making.” The 
same house also promises a new book by Dr. C. 
Davison entitled ‘“ Founders of Seiamology,’’ being in 
effect a history of the study of earthquakes ranged 
round the founders:of the science from John Bevis 
and Elie Bertrand down to Prof. John Milne and 
Prof. Fusakichi Omori. 


APPLICATIONS are invited for the followmg appoint- 
ments, on or before the dates mentioned :—A full- 
time aasiftant lecturer in pharmaceutics at the Cardiff 
Technical College—The Principal, The Technical 
College, Oardiff (Feb. 19). A keeper of the labora- 
tories of the Royal Horticultural Society at Wisley— 
The Secrgtary, Royal Horticultural Society, Vincent 
Square, 8.W.1 (Feb. 22). An assistant entomologist 


` 


at the Rothamsted Experimental Station—The 
Secretary, Rothamsted Experimental Station, Har- 
penden (Feb. 26). A lecturer in the department of 
botany (special subject—plant physiology). King’s 
College, London—The Secretary, King’s College, 
Strand, W.C.2 (March 2). A professor of physiology in 
the University of Birmingham—The Secretary, The 
University, Birmingham (April 23). A head of the agri- 
cultural department and farm director of the Harper 
Adams Agricultural College, Newport, Salop—The 
Principal, Harper Adams Agricultura] College, New- 
port, Salop. An assistant bacteriologist at the 
Welloome Tropical Research Laboratories, Khartoum 
—The. Director of the Laboratories. A head of the 
department of bakery and oonfectionery of the 
Borough Polytechnic Institute — The Principal, 


. Borough Polytechnic Institute, Borough Road, 8.H.1. 


A technical officer, grade I., at the Royal Aircraft. 
Establishment, South Farnborough, for duties in the 
technical supervision of the appheation of all equip- 
ment used in aeroplanes built under contract for the 
Air Ministry—The Chief Superintendent, Royal 
Aircraft Establishment, South Farnborough, Hants 
(quoting A 127). $ 


Our Astronomical Column. 


Commrs.—An orbit of camet 1927 b (Reid) has been 
telegraphed from South Africa, from which it 
to have perihelion m 1926, so it will ly 
be n as 1926 VII. The orbit indi 
the motion in R.A. in the former telegram’ was 
erroneous ; It was sent as + 44 sec., but it should be 
about +11 mm. The comet has to travel 
northward, and should be visible in about 
the middle of March. 


T1926 Dec. 80-34 U.T. 
ie ; w = 294° 45’ 
0-108 42 
ao 88 40 
log q = 9-87708 


Annals of Moscow Observatory, Vol. 8, No. 1, contain 
definitive elements of comet 1904 I. (Brooks) by 
M. 8. Kasakov. 


T = 1904 Mar. 7-188756 G.M.T. 
w= 58° 89’ 347-0 
Q=275 47 25-4 | 1904-0 
65125 74265 
= 1-0013646 

log q = 0-432648 


As the comet was observed from A 16, 1904, 
until June 5, 1905 (besides a photograph on May 14, 
1908, not used in the above orbit), the hyperbolio 
character is well established. 


north of it. The latter point 
is of importance for in ing its height above the 
horizon at sunset. Herr Schoch, who is well 
known for his researches mm ancient astronomy, 
contributes an article to the Stegiwrer Anxeiger of 
Jan. 20 in which he points out the asaiduity with 
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which was observed in Babylon, and the 
importance of the arous visionis, or | of time of 
uibility of the planet. On Feb. 22 it will set 
14 40™ after the sun, and should be visible to the 
naked eye for nearly half an hour. ° This is the best 
evening elongation of the present year. The presence 
of Venus some 5° east will add to the 
interest. Š 

Herr Schoch asks naked observers to send him 
mites of the duration oi viabil of Mercury, that he 
may compere them with the ylonian records. 


PHOTOGRAPHS OF Mans In 19268.—An axtansive 
series of photographs of Mars ane and 
October of last year was made by Mr. F. E. Rom at 
the Mount Wilson and Lick observatories. A pre- 
Iminary account of the resulta obtained. are given b 
him #1 the Astrophysical Journal, vol. 64, p. i 
A ial enlarging camera was used, a to the 
60-inch telescope at Mount Wilson, and bee ie 
were taken in light of five different colours (ultra- 
violet, blue, ow, red, and infra-red) with the aid 
of suitable filters. At the Lick Observatory the 
camera was attached to the 86-inch refractor, the 


i t » especially 
prominent rim light in the ultra-violet photographs 
seams to point to existence of a stro scattering 
atm . The decrease of diameter in the infra- 
red p Ep discovered by Wright in 1924, is 
confirmed. e method 6 to be a valuable 
one for studying atmospheric conditions in and 
a further Tamin of the photographs will be 
awaited with interest. 


uh 
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Research Items. ' 
Tos PEOPLING OF THE EartTa.—Dr. Aled Hrdličkę ! west to the south and east, by the southern Tungus 


in No. 3, vol. 55, of ‘the Proceedings of the American 
Phhosophical Sooiety, reviews conclusions on the place 
of origin and distribution of man put forward in 1921 
in the light of the evidence coltected by him in his 
recent journs 7 eel: rea parts of Europe and Asia, 
Australie: end South od. On the ion of the 
origi and cradle of mankind, he holds to the view 
that this must be sought in western and south-western 
Europe, with probably an early extension of the 

les, on one d towards central Europe, and on 
the other, over the watershed of the Mediterranean. 
It is probable that by the time the last or Wurmian 
glaciation was approaching, man existed m only one 
general form—the Neanderthal, which persisted for & 
very long time into post-glacial times. The view 
that Neanderthal is & separate species which oor- 
pletely died out is erroneous. It is a necessary stage 
of man’s evolution, and if Homo saptens is given 
another place of origin, say Asia, a Neanderthal phase 
must be postulated there. Probably he became much 
reduced m numbers in western Europe and his place 
was taken by transitional Aurignacian man who was 
n the modern having developed from an 
extension of the Neanderthal eastwards beyond central 
Europe, which afterwards returned westwards as 
Aurignacian man to the place of his Neanderthal fore- 
fathers. After the last ial period there is a rapid 
extension of culture, and man for the first time in hie 


history becomes capable of furnishing a surplus of 
numbers needing an extension of his domain. It was 


.during this time that the foundation was laid for 


man’s differentiation into the older human stocks and 
races. Apart from the corroboration of the above 
views, three, or rather four, conclusions emerge as & 
result of Dr. Hrdlidka’s jo . A link between the 
Negritos of Africa and of south-eastern Asia has been 
found in India; it is clear that the Australian (and 
Tasmanian) is one of the more fundamental races of 
the world with close connexion with our own ancestral 
stock ; there are imn Asia remnants of the old yellow- 
brown stock from which is derived the American 
Indian, 6.g. the Tibetans; and lastly, in Australia and 
South Africa new types of white man are developing. 


NORTHERN TUNGUS Mickarions.—An examination 
of the ethnological affinities of the Goldi of the Amur 
and Ussuri rivers by Prof. 8. M. Shirokogoroff in 
Vol. 57 of the Journal of the North China Brahch of 
the Royal Asiatic Sooty has afforded the author an 
opportunity to offer suggestions towards the eluci- 
dation of obscure question of the date and course 
of the various Tungus migrations. The Gold, 
sometimes known by the Chinese name of Yu-pt-ia-ise, 
4.6. Fish-skin Barbarians, on account of the use of 
this material for articles of dress, belong to the 
southern branch of the Tungus o family ; 
their ] eo te eee 
of spoken chu, but it shows elements character- 
istic of northern Tungus dialects. Their culture shows 
traces of the northern Tungus complex, as well as of 
Paleasiatic influence. Recently, Chinese influence 
has been brought to bear upon them by ocolonisers. 
From neolithic times to the present day their territory, 
it is known, has been the scene of struggles between 
various groupe, Palmwasiatics, Koreans, Mongols, 
Tungus, and, later, Chinese. Archmological evidence— 
walled cities, cameteries, etc.—shows that at times it 
has been thickly fas dene it pulated. A comparative study of 
the ctltural and linguistic elements of the Goldi 
complex shows that this people is of mixed character 
and o which may be.explained as an absorption 
of the northern Tungus, who went from north and 
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and per Palmasiatic groups. Four different 
waves of Tungus tion can be distinguished. 
The first wave before the tenth century, and 
brought various groups of northern , probably 
reindeer breeders and includi the ld, to the 
lower Amur, Ussuri, and Sunjari basins. The second 
wave, about the twelfth century, occupied the terri- 
tory left by the reindeer breeders. A third wave in 
the seventeenth century, after the Manchus depopu- 
lated the Amur valley, led to certain tribal re- 
distmbutions in and about eastern . Transbaikalia. 
The fourth wave, which began in the nineteenth 
cen and still continues, is one in which the last 
of the northern Tungus’ stock living south of Yakuts 
are mo eastward into the Amur Government and 
on to the Manchurian plateau. 


ANCIENT SHips.—The ahipa of early explgrers were 
described by Mr. G. 8. Laird-Clowes in a recent lecture 
to the Royal Geographical Somety, in which he 
pointed out how imperfect is the record of early 
shipping, not merely in actual specimens but also 
in pictorial resentation. Among early forms of 
vessels the only ones that have been preserved are 
one or two small Egyptian proceasio boats ; two 
Roman vessels, not yet raised from the bottom of 
Lake Nemi; a portion of a lighter of ahout a.D. 270 
found in the Phases a Frisian giao and two 
Viking . In the 
Thames ter and some dug-outa of don 
there is no earher than a barge of the time of 
William and , another nearly a century later, 
and then Nelson's V+ and the Implacable; or as 
Mr. Laird-Clowes puts it, there is a blank in the 
preservation of actual ships from Roman times until 
the seventeenth century. The dad ra record is less 
inadequate, but ıt consists 1y of of ahi ee 
on and sgo gi comparatively detail of the 
build and Sper of seat At Moreover. it is 
conterned with large ships ; the small vessels, 
which were of chief importance in exploration, were 
seldom drawn in any detail. 


GRATING IN Prasanta. Prof. H. W. Rand a 
Amy Browne describe (Proc. U.S. Nat. Acad. Sot., 
vol. 12, Sept.) the technique they have employed in 
their grafting experimenta on Planaria maoulata 
undertaken with the view of ascertaining whetber 
regeneration of a head at an exposed anterior cut 
surface may be inhibited by the presence of a head 
grafted relatively near this cut surface. The diff- 
culties of the grafting operation arise from the 
extreme softness and delicacy of the tissues, the 
mobility of the pieces and the contamination of the 
cut ace with mucus. A 8-5 per cent. solution of 
pure acid-free gelatin in distilled water was made 
and allowed to cool until it 
eae poured on to cold glass slides where it set, 

ee a layer about 1 mm. thick. Two Planaria, 
aip ly narcotised by chloretone, were taken, and 

m the side of the body of one was exdised a piece 
of tissue, leaving a wound appropriate in size for the 
reception of the graft. The wound was made deep 
enough to interrupt the lateral nerve cord. This 
animal having been placed on the prepared gelatin 
surface, the head was immediately excised from the 
second Planaria and placed with ita out surface 
against the wound surface of the first one, and mate 
and fragmenta of moist gelatin were packed 


around to prevent seperation of O R 
from the body. The slide was p in & a 
chamber for 18 to 24 hours, after which the gelatin 


i 
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was buailis picked away and the gett compound 
transferred to a small dish of pond water. Eight 


successful resp y E 


were obtamed. After the graft had become 
healed m place, the animal’s original head was 
removed. e question was: Will the presence of 


to the wound 
ich would take 
In one 


the foreign head in close proximi 
affect the regeneration of a head w 
place m an ordinary beheaded Planaria ? 
case the stock head was removed and regenerated 
five successive times, but in other cases it would 
appear that retardation and inhibition of eration. 
was due to the presence of the grafted h 


`~ New MOLLUSCA FROM Mexico, CHNTRAL AND 
SOUTH Ammrioca.—Three short pa are before us 
Sgr Wake mollusca from these regions. Mr. 
W. B. describes eleven new species of “ Land 
and Fresh-water Mollusks from Central and South 
America ”’ (Proc. U.S. Nat. Mus., vol. 69, art. 12) 
belongings to the genera Cyclodina, Buccinea, Am- 
pullaria, and various Unionidw. Dr. Paul Bartach, 
In continuation of a paper published in 1924, treats 
of ‘ Additional new Mollusks from Santa Elena 
Bay, Ecuador” (Proc. US. Nat. Maus., vol 69, 
art. 20). ee ee ne note, they are marine 
genera, mostly Pyranidaila, and Odo- 
stomia. The same author also writes on some “ New 
Urocoptid Land Shells from Mexico’’ obtamed by 
Mr. C. R. Orcutt during his recent botanical lora- 
tions (Proc. U.S. Nat. Mus., vol. 70, art. 4). Sixteen 
species of Holospira supposed to be new are described 
and illustrated. 


Botany AND HYDROLOGY. E Edward Meinzer 
has investigated the uses of Ta ‘as Indicators of 
oo water (Jour. Wash. Acad. Sctences, vol 16, 

at ASA He groups desert plants into two 
classes according to the adjustments they make 
orth oar of water. On one hand are the true 
xerophytes, depending for their scanty ly = 
water on the’ rains that occur at long beat: aa 
during periods of drought main themselves m 
a n E a condition; on the other hand are 
those planta, termed by the author ° AUN eld ot Heo ne 
or “well plants,” which grow where they can send 
their roote down to the water table. plants 


group themselves in zones and communitaes ae lee 


as the topography of the surface varies the depth o 
the water table. Thus salt grass (Distichlis spicata) 
Indicates water 8 ft. to 12 ft. from surface, while 
gee (Prosopis juliflora) can reach water so far 
below ground. After twenty years of 
hydrol vial work, and contrary to popular belief, the 
author 1s unable to establish any definite ` ‘relation 
between the occurrence of phreatophytes and the 
quality of the ground water, or to that any 
Bpecies can grow In even moderately alkaline 
soil wil invariably Indicate potable water. Even in 
desert country, a substantial supply of water is thus 
available, the loss of water acre due to tran- 
HEE is probably leas than the quantity required 
useful creps. ping, however, is an 
aa operation, and it is that those 
hundreds of thousands of acres of desert land should 
be made acne rather by the cultivation of such 


romising p hytes of economic value as alfalfa 
for seed mostly), a Recon grass, and pecan. 


RECENT Lowering OF ‘NHA - LEVEL. — [t is well 
known that Daly has ted evidence Ppob 
the view that a world-wide lowering df sea-] 
amounting on an average to about six metres, has 
taken place durmg post-glacial time. This has been 
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recently extended by the observations of Wentworth 
and P on the islands of the North Pacific. They 
find a lowering of the ocean level of 12 to 15 feet. 
W. A. Johnston, however (Am. Jour. Sci., 1926, 
p. 253), has failed to find evidence of such a relative 
movement along the Pacific Coast of Canada. A 
further contribution to the subject of recent move- 
ments of the strand Ime is now made by A. F. E 
ton m the Am. Jour. Sot., 1927, p. 45. He has 
examined more than four thousand miles of coast in 
south -eastern Alaske, and he atates that wherever 
the oonditions have been favourable, remnants of 
relatively uplifted sea-cut rook benches are found 
near the present level of high tide. The estimated 
lowering of sea-level is between 12 and 16 feet. This, 
however, is but the last of a series of post-glacial 
uplifts. Near Juneau, old beach deposits have been 
found at elevations of 600 feet or more, and well- 
marked . platfo roduced by marine planation 
segdr at garioua lagels aicoa00 Tost. 


LAND MOVEMENTS DURING THR JAPANHSH EARTH- 
Quaka OF KEPT. 1, 1923.—The remarkable elevations 
and de aig al grees rtf 
have been referred to in Narunn (Mar 
1924, vol. 118, 478-474). The corresponding 
movements on ian form the subject of a valuable 
paper by Major-General H. Omura, of the Land 


ey t (Bulletin of the Earthquake Re- 
search Institute, vol. 1, es pp. 65-68). Immediately 
after the earth this Department began the re- 


vision of precise le and during the followmg 
ered onan ey phtess it has been engaged in 
carrying out a revision of the triangulations over the , 
central region. The admirable map which accom- 
fone a shows the changes of level in the 
i Bay, zones of. uplift and 
depression for ae of a metre being represented, 
from +2 metres and upwards to metres and 
below. The more Ttant elevations occur along 
dhs Goal: of Sagecat Bay and in wis Hes mesula. 
The main area of reasion lies inland to the north- 
west of the bay, it is noteworthy that one of the 
principal zones of depreasion is about 30 miles north- 
FEN -west of the centre of the first disturbance, that 
18, ib is close to the centre of the second movement 
(see NATURE, Jan. 22, 1927, vol. 119, p. 189). 


Iawkzous Rooks or Mount Gimyazr.—More ven 
eee ago Dr. J. W. Evans made a re 
ection of rocks from the Girnar an 
Fill In Kathiawar. A tic examination He 
the types represented has now been made by M. 8. 
Krishnan, and his results are published in the Records 
of the Geol. Surv. India, 58, 1926, p. 380. Almost 
simultaneously a field and structural study of the 
Girnar rocks a in the Journal of Geology, 34, 
1926, p. 289, by K. K. Mathur, V. 8. EE and 
N. L. Sharma. These two pepers taken together 
have greatly extended our hitherto scan amid knowl 
of the phases of igneous activity which followed 


na of the Deccan plateau-basalte. At 
a a were domed up by a laccolith in 
which olivine gabbro, diorite, and monzonite - 


lised. A circular of fractures around the 
dome was intruded by granophyre; and, in the 
gabbro, d of nepheline-syenite and lamprophyres 

f in close EN The differentistion 


tion, and 
Ae RER of the o 
the removal of o 


I api a as involving 
onllicate oe neh volatile 
fluxes. A series of analyses is by Dr. 
Krishnan, and it is noteworthy t the variation 
diagram constructed from the results is of the broken 
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and ry type which seems to ana mien the 
process of-fractional crystallisation. 


GaBs’s CALMORNILAN Foss Gastropops.—The 
well-known. American palwontol 
described m two volumes, published in 1864—69 b 
the Geological Survey of California, the fossils ool- 
lected by the members of that Survey. He did not, 
however, designate type or indicate type 
localities, items i m present-day palæonto- 
logical research, in some caseg were 
restored and o of more than one 
E Mr. R. B. Stewart now seaks to rectify 

this so far as the Gastropoda are concerned (Proc. 
Acad. Nat. Sot. Philad., vol. 78), and after careful 


study of the origmal deposited by Gabb 


specimens 
with the Academ ca ae Natural Sciences of Philadelphia, 
afi those which drifted into other collections, has 


carefully described and illustrated the now selected 
types. More than 150 species have been dealt with, 
but 20 are stil missmg. It has been considered 
necessary to create ee The 18 plates 


of from retouched D hotographs by 'Miæ 
H. chester are a ould amply mest the 
fone nents of 


Radio of THE WuHaLina Inpustry.—tThe use of 
radio telephony by fleets of whaling ships has made 
the industry a much leas strenuous one. 
When one of the veasels, equipped with a -kilowatt 
Marconi telephone set, sights a number of whales, 


possibly after several weeks’ the other 
ships of the same fleet are immediately mformed by 
telephone, and all can then make for ihe best spot for 


hunting. The ‘factory ship’ that also accompanies 
the fleet is simultaneously directed to the most 
suitable position for taking of, the catches. 
A ee code is sage pene so only the ships concerned 
ret the m The ap used is 
ient, a8 3 have Been heard up to 
R Ee PE miles. Until a few years 
ago, whales were caught by ee one from ro 
boats. Now fast steam Sapa os 
horse-power engmes are used for 
Por RA ore ee or ee eee i rane (sows 
A ai Practically all the carcase is converted into 
cattle cake, and other marketable commodities. 
On several ships this season, Marconi direction finders 
have also been fitted. As the magnetic compass is of 
little use m the Antarctic regions, these finders, which 
independent of the earth’s magnetism, have proved 
E t value. aS Ke telephone sete, the ee 
are worked by the harpoon-gunner and require 
no special operator. The Ros Sea, which is enclosed 
by an ice barrier with one seasonal outlet, can 
now be safely invaded and large catches have been 
made in it. 


DETECTION OF InTwRNAL FLaws IN Ravs.—For 
some years it has bean known that it is possible to 
detect internal flaws m steel samples of uniform 
section by magnetic means. The method has not 
hitherto received much attention, aioe it is necessary 
end tot oole A reoont improvement which elimi. 
and test coils. A recent improvement whi 
ates this difficulty is described m a by Masuhiro 
Suzuki in Sotence Reports, Tohoku Imp. Univ., vol. 15, 
No. 4, p. 479. The method has been applied to rails 
actually in service with important results. The 
magnetisation of the steal is effected by a large horse- 
ahoe electro- t which rests a very short distance 
above the surface of the rail on amall rollers. Between 
ee ee ee 

Any irregularity im the rail is then 
detected by a deflexion of a galvanometer connected 
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t thin ol as tho whol epparatus is traversed along 
the rau. Flaws, areas, and overstrain 
regions are then readily detected. The latter is an 
rh oa point, E awe of the steel which, 
ough not yet flawed are potential flaws, 
are clearly picked out. "As an example of this may 
be mentioned periodic irregularities [ound in a new 
rail free from marked tion or flaws. The 
author aseribes these to wo affects Eroe i 
rail - straightening process It ro 
Although the present work is confined to rails, the 
modified method is applicable to a large number of 
similar examinations such as tyres and ropes. 


THERMAL DECOMPOSITION OF OZONE IN THE PRE- 
SENOR OF HypRogsn.—R. O. Griffith and K.McKeown 
have extended their experiments on the catalytic 
effect of gases on the thermal decomposition of ozone 
to include the effect of hydrogen on same reaction 
at 78° and 100°. Details of the work have been pub- 
lished in the Journal of the Chemical Seoisty for 
Dec. In addition to the deozonisation process, water 
eee by the reaction, H, + O, = H0 + O, and the 

retation of the resulta is more difficult. The 
selonity coefficients of the two reactions show that 
the catelytio effect of the hydrogen is positive, and a 
possible is Pores of the results, involving a series 
of interm te reactions, is given. 


Erreor or SummieHt on Corrox.— The effect 
of sunlight on cotton fabric is the subject of 
No. 1016 of the Aeronautical Research Committee’s 

rts and Memoranda (London: H.M. Stationery 
ono 1926. ls. net), by G. Barr and Isabel 
Hadfleld. It has been found that the determint- 
tion of the viscosity of a solution of cotton in 
cuprammonium hydroxide forms 4 much more 
sensitive method of follo the deterioration 
in sunlight than that used in "Hho E namely, the 
change in tensile strength. exposure, the 
cotton shows increased eae a properties, and it is 
evident that chemical and not merely physical 
has taken place, although further work on 
fabric exposed in the absence of oxygen is necessary 
befare it will be ible to decide to what extent 
the change in the fabric is an oxidation process. 


A New TRANEFTORMATION oF ConpaLT.—Moasure- 
menta have been made Hakar Masumoto (Sovenoe 
Tohoku . Univ., vol. 15, No. 4, Oct. 

1926) of the electrical conductivity, thermal on, 


heat changes, and magnetic properties of cobalt at 
high temperatures. For the purest sample, all of 
these show a discontinuity around 477° C. on heating 
and 408°C. on cooling. From X-ray ‘analysis it is 
shown to be probable that below this temperature 
cobalt as close-packed hexagonal material, 
while above it is face-centred. Both forms are ferro- 

The effecta of iron and nickel on this 


‘have bean in and in each case the 
add metal lowers the temperature of the change 
rapidly. is this the case with iron, about 


4 per cent. of which element lowers the change point 
to 0° ©. Some observations are made on the changes 
in the iron-cobalt and nickel-cobalt respec- 
tively which occur below the solidus. So far as the 
latter alloys are concerned, they appear to form one 
series of solid solutions throughout. The 

iron-cobalt is more complex, as the iron content 
is raised the structure at room temperatures passes 
fram close - packed hexagonal to face - centred cubic, 
and then finally to body-centred cubic at about 21 
per cent. of iron. In each case there is a small zone 
m which the muted phases are found. 
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Meteorology and Air Routes. 


[PERE are few forms of transport whioh are not 
influenced to some extent ees meteorological 
makes greater 


conditions, but there is none whi 
demands on E science and practice than 
the aeroplane and the airship. The importance which 
is attached by the Air to the provision of the 
necessary meteorological advice and o sation in 
connexion with the development of Empire air routes 
is rendered evident by a document recently issued 
under the title of “‘ The Approach towards a 

of Imperial Air Communications ” (H.M. Stationery 
Office, price &s.). This document corsista of the 
memorandum by the Secretary of State for Air laid 
before the Imperial Conference, 1926, to er with 


t al cote of the ie Tmporial Air Communications Special 
Sub o Memorandum contains appen- 


dices giving a olear statement of the princrples 
governing the application of meteorology to air 


ion along 
the routes. At the same time, the main portion of the 
memorandum sets out, in the section on 
some general remarks on the bearing of meteorological 
conditions on airship na on, supported by very 
in P ya of the resulta tö date of an 
intenstve meteorological vestigation of the projected 
ee OD Da airship routes, illustrated by 
«reproduced in colours. Meteorological 
aaia for airships is in the hands of a specially created 
division of the Meteorological Office, and it is hinted 
that the aim of the work on the -India 
routes is to vide for the airship pilot, information 
uf atlas and book form analogous to that which 
has long been available to seamen. 
- Examples of average thunderstorm and upper wind 
conditions show that the ‘normal’ routes may differ 
outward and homeward, and also fram month to 
month. Further, the pilot will find that m particular 
cases departures from the ‘normal’ route for the 
month will be advan us. The memorandum 
reminds us that “the air and its currents are to the 
aiscraft what the oceans and their currents are to the 
ships, . . .”’ and proceeds: “A high wind, even of 
gale force, ‘should cause no more danger: or discomfort 
to an aircraft m flight in free air than an moreage of 
speed in an ocean current to a surface vessel in mid- 
ocean; but there are, however, certain atmospheric 
disturbances, such as tornados or waterspouts, and 
violent vertical currents associated with thunder- 
storms and lme-squalls, which do constitute a potential 
source of danger to airships.” It is then pomted out 
that these must be avoi by suitable choice of route, 
the report continumg: “It is icularly on long- 
distance arrahip fights that alteration of route 
will be made m order to avoid adverse and utilise 


i Mycolegy in 
"THE British Mycological Society is one of the 
most vigorous scientific bodies in Great Britain, 
and this is reflectd in its Transactions, of which 
voL 11, Parts 1 and 2, edited by acl nate Rea 
and J. Ramsbottom, has recently been ara 
(London: Cambridge University Press, net). 
Amongst its most useful activities are the spring and 
autumn forays, when members visit 1, daye a Sara 
chosen locality d apa ays stu 
lichens, mycetozoa, eo i eld. Theos 
forays are almost unique fae yen for Fa 
of systemstio mycology, and at the same time 
opportunity for the very valuable work of reco 
local floras and thus adding permanently to myoo- 
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favouring weather conditions. It will, ın fact,-be the 
rule rather than the exception, for the commander 2 
‘an airship to choose his route between any two 
for each separate flight, having regard to the meteoro. 
logical oonditions prevailing at the time.” 
example ıs reproduced from a special series of ie 
weather oharte for a whole year oovering Europe, 
N. Africa, and a large part of Asia, prepared 
from data to study such problems. 1s shows 
how pulot, given the weather chart and forecasts, 
could oe a f oker passage in better. weather 
Frama Lanion do the editerranean via the west coast 
R than by the more direct route via the Rhone 
valley 

It is not alone*the navigation of airships which has 
made demands on meteorol mooring 18 
requiring, for ita ultimate ection, a knowledge of 
the finer wind and thermal structure of the lower layers 
of the atmosphere and the changes with time, beyond 
that existing at preeent. The former is being investi- 
gated at n (Beds.) by a special network of 
electrically nised anemometers with very oe 
tame-secale, while it 18 proposed to instal instrumen 
on & mast at Ismailia o pease! 
record of the lapse-rate of temperature in the first 
200 feet or so ve the desert surface. It is thus 
evident that aship development is calling for in- 
formation which is of very ial Interest to meteoro- 


logiste, so that the science of meteorol should 
itaelf benefit considerably-in meeting these demands. 
Attention has not been confined to the England- 


Indis airship route. An appendix contains the resulta 
of a preliminary survey of meteorological conditions 
with the view of delimiting areas withm which mam 
TAPANI Airek routes may be | to develop, 
these are shown in a ying areas are 
in the form of strips, some hundreds ere miles wide, 
extending from base to base. They lie mostly over 
the sea. In addition to the routes to Canada across 
the North Atlantic; there are alternative routes to 
South Africa, namely, via the west coast and via the 
Red Sea and east coast. Australia and New Zealand 
are reached both from South Africa and also as an 
sion of the England-India route. The 
from South Africa is outward by the northern pound: 
ary of the ‘ mg Forties’ and back in the south- 
east trade belt. at from India to Australia is 
wholly across the ocean to south-western Australia, 
avoiding the well-known Java thunderstorm area. 
The recommendations of the Impemal Air Com- 
munications Sub-Committee, afterwards adopted by 
the Conference, take cognisance of the iniportance of 
active co-operation of the Dominions in providing 
meteorological faciliiies if Imperial Air Routes are to 
be developed successfully. 


Great Britain. 


logical science. The published liste, as for example 
those of the Tintern and Dublin Forays of 1925 
which appear in this iasue, nearly always show a 
number of additions to the British flora and not 
infrequently species new to science. 

The present issue contains the preaident’s address, 
which is of interest as giving the views of a herbarium 
systematist on certain controversial problems. That 
such a one can write “‘ one of the great hopes of the 
systematist is the phytopathologist ” shows a very 
commendable broadening of a point of view more 
usual in herbaria. Mr. Ramsbottom discusses: the 
‘species concept ’ at some | but in what cannot 
be regarded as a very helpful manner, and his sug- 
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gestion that Prof. Lotsy is a writer of und uate nee ea every stage of its invasion of England 
easays on this subject is wide of the mark. © more gia Ware has discovered the interesting 


important portions of the addreas are those In which 
attention is directed to the wid occurrence 
of beterothallism and hybridisation in fungi and to 
the ino tence of behaviouristic criteria 
in. o delimitation. 

e question of heterothalliam has been studied 
- by Dr. Derx, who records its occurrence m the 
genus Penicillium. Problems of strain and Bpecies 
in the genus.Colletotrithum are discussed in rela- 
tion to diseases of certain tropical crop plente by 
Dr. Small and Mr. M'Donald in two very mteresting 


pe 

Br Petch of Ceylon, P one of the most volumin- 
ous writers on mycological topiœ, continues his 
monumental series of les in Aer ETO fungi, 
dealing in the present paper with Aegertia hee 
The same author also contributes an interesting pa 
on Matula. Dr. Petch’s lne-drawings are Bas pS of 
what such illustrations should be. 

Miss Lorrain-Smith’s note on lichen-dyes will be 
of use to the many people nowadays-who are interested 
in the home-dyenng of hand-woven fabrics. From 
time to time, controversy has arisen as to the possible 
harmful effects of feeding bunted grain to stock, and 
as the result of thorough trials, Mr. Dobson is able to 
show that, from the point of view of the practical 
stock feeder, the danger is negligible. 

The introduction of Seed new fungus Fete ig z 
importance, more parti when, as in presen. 
case of the regal mildew wot the Roy (r. 


Forest Administration 


_REFORE the War, forestry administration in many 

„British smaller colonies and dependencies re- 
mained a dead letter. The governors were either men 
trained to diplomacy or di soldiers. If 
consideration was given to the matter, it was dismissed 
with the argument that forestry would not pey. That 


the ent was fallacious can already be demon- 
stra by practical examples. For many years 
. British Honduras has been noted for its mahogany, 


which was extracted on the prindiples that have de- 
stroyed so many forests in the rod Four years ago, 
the fret attempt at introducing a forest T OAREN 
tion into the ep was made—not without many 
doubts as to the om of the projected step, both-at 


home and in the colony. A two years’ trial was to be- 


made, and three Forest Officers were appointed. 

The fourth annual forest report on this new de- 
parture has just been issued. . From ita pages it 1s 
easy to see that the young department has already 
made good. Bo far, the work has been mainly de- 


voted to assisting the several lumbering companies. 


at work in the forests on government leases. In some 
rospecta the operations are proceeding on lines armilar 
to the working of the Burmese forests by the Britash 
forest officers of earlier days. Already, however, the 
work of exploring the government forests, collecting 
topographical and other details, has been com- 
menoed (the superior staff now amounting to sx), 
and it is hoped to be able to out the exploration 
of the practically unknown territory of the Western 
Highlands. The following remark m the report 
lustrates how fascinating and valuable this work 
will prove : 

‘* At the time of writing a reliable base-line has been 
established between Vaca and the Rio Grande and a 
Ta i general idea of the foresta of this pa obtained. 

e investigation has brought to light oe of 

es hitherto unknown to occur in the Colony, 
aa types of forest which, though mentioned m the 
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‘Guatemala, Hondures, and Mexico. 


fact that this fungus can overwinter in the rootstock, 


and from that region invades develo shoota in 
early spring. An interesting pera oy by Maxwell 
and Dr. Wallace deals with cal disease of 


black rust of cereals, Puccinia gramints, PEG wes 
a ee ee a e E 


TE particular hosts were deæoribed, and 
ve of these (sp. f. Tritici, Secalia, Avenm, 
Phlei-pratensis 


Agrostadis, 
are now recorded for Scotland. The 
obligate relation of the fungus to the barberry plant 
is also confirmed. Mr. Dowson describes an in 
core-rot and premature fall of apples associated wit 
the fungus Sederotwta frucigena, and Mrs. Alcock 
discusses the important and somewhat neglected 


. phenomenon of successional disease in plants. She 


shows clearly how maximus, which is & 
ite, weakens Salis fragilis so that Scleroderrvs 
fuliginosum a semi-parasite, can attack it. This in 
is BO the tree that such & {pngus as ' 
yorospormum soutellatum, which is mostly a sapro- 

phigte, ean th can then invade the tassues. 
issue of the Transactions with a fine 
eae of Mr. Cheeseman, the president elect of the 
ociety in 1925. Mr. Cheeseman was -the type of, 
amateur fleld-naturalist to which botanical science in 
England owes so much. Such men are now, unfor- 
tunately, all too rare, and Mr. Cheeseman’s untimely 
death removes one who can little be spared in myco- 
logy. Many of us will remember hm, in addition, asa 


very fine type of English gentleman. W. B. B. 


in British Honduras. i ; 


narrative of Fowler and Sapper, have never been 
closely studied or described.’ The small staff have 
dy commenced to study the sylviculture of some 
a dilla. oa Sen ae species such as mahogany and 

at the successful and promising 
Botanio PER nies and elsewhere. 

A doce e E E r gsc ie 
the forest produce of British Honduras is exported 
to thé United Kingdom, Canada, and Bermuda, in 
the British Empire, and to the United States, France, 
S The indica- 
tions,” says the Conservator of Forests, “of a de- 
veloping trade in ‘forest produce with Canada in the 


form of mahogany lumber, and with the neighbouring 
republics in form of pine lumber, are satiafactory 
features. Seer hele swing of the dulum from 
foreign to Bri marketa 1s governed by movements 
in mahogany: one would like’ to it as & per- 
manent for British trade, but this would not be 
justifiable.” It seams almost increclible that in view 


of the aoe that four-fifths of the Colony’s wealth is 
derrved from its forests, the forest offcer was only 
introduced four years ago, and that opposition should 
still exist to expenditureon the proper conservation and 
ent of the foreste; for this work, to be success- 
ful, require a far larger staff than at present exists, 
In the interests of the Empire it would be of value 
if the leaders responsible for the coal strike would 
give consideration to the following remark in the 
report: ‘‘ The effects of the Coal Strike are at least 
in onsible for a set-back in the prioe of 
oe yh The report displays eae ae the 
t possibilities of development in front of this 
lony. The Conservator’s attention may be directed 
to the oft-reiterated suggestion that vernacular names 
of trees, without their scientific ones, and also local 
vernacular terms untranslated, detract from the value 
of such reports outaide the Colonies for which they 
are written. 


~polrtical science have been 


l medical tesearch in the University of 


‘and numerous poer in the 
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University and Educational Intelligence. 


CamsrEDanN.— The late Prof. E. G. Browne has 
bequeathed to the Uni ity the sum of £2000 for 
the promotion of the study of the languages, literature, 
history, and religion of Arabs, Persians, Turks, or 
other Asiatic peoples. 

The Gordon Wi Prize for research in ch 
has been awarded to W. A. Waters, Gonville and 
Caius Coll for an Inv on on “ Substitution 
a the case Clea enyl Serie.” J. H. Corner, Sidney 

has been nominated to the 
table at the laboratory of the Marine 

Biolog! Association at Plymouth m March next. 
Proposed regulataons for the n whined Amor in 
Amongst 
pointa of interest are the BEE ore that the professor’ 
shall be excused residence m the University for one 
term in each year, if his absence is for the purpose of 


stodying the working of political mstitutions or the 
developritent of pohtical theory, and that grants may 
-be made from the income of the endowment of the 


chair to the professor towards his travelling expenses 
or to students for purposes of travel or research. 


Epinpurcu.—Dr. F. G. Banting. profesor of 
oronto, has 
been awarded the Cameron Prize in recognition of 
his investigations on insulin and.on the treatment of 
diabetes. This prize, which was founded in 1878, 


“may be’ awarded annually to @ person who, in the 


course of the five years nmmediately has 
made a highly important and saa A addition to 
Practical Therapeutic.” 

Lonpon.—tThe title of professor of chology in 
the University has been conferred on . Beatrice 


lk, in respect of the post held by her at Bedford 

The ti title of reader in chology was con- 

on her in Feb. 1913. is the author of 

i Theories of Memory ” (1924), “ Mental Lıfe ” (1926), 

gs of the Aristo- 
talian Sootety, Mind, and similar publications. 

Three further miara of ag juble lectures are 
announced, hamely, o Diasa caused by 
Factors of Climate, b Pae W. Storm van Leeuwen 
(University of any at the Sherrington School of 
Physiology, St. oe 8 Hospital, at 5 o’alock 
on Feb. 14, 15, and 16; “The Ostracoderms, their 
Organisation and Relationshrpe, ” by Prof. E. A. 
Stensio (of the Royal State Museum of Natural 
History, Stockholm), at University College, at 5.80 
on Feb. 17, 18, 22, and 24; ‘'Trigonometrical Series.” 


by Prof. G. H..Hardy, at the Im College of 
Science and Technology, at 5.30 on Feb. 17, 24, and 
Mar. 8. 


Oxrorp.—tThe first professors of Oxford to receive 
the title ‘emeritus’ under a new statute are two 
former occupants of the Linacre and Sherardian 
chairs Dr. Gilbert Bourne and Dr. Sydney Vines. 
o age copia 18 an automatic and a curious one, 

y, “at least 15 years’ service as professor.” 
Under this clause of the new statute, Dr. Bourne's 
great predecessor, Sir Ray Lankester, would 
not to be eligible for the new title, whereas nearly 
one-half of Oxford’s profeasors of botany are easily, 
rf ee y, emeritus, their years of service 
having been: Bobart, 86 years; Humphrey Sibthorp, 
37 years > Williams, 88 years; Daubeny, 33 years; 


Vines, 31 
In the ions for the Memorial Prize faunded, 
in memory of Prof. Rolleston and open to members 


of the Universities of Oxford and Cambridge, the 
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title of the subject has been redefined as for zoology 
and comparative anatomy instead of for human and 


comparative anatomy. 


TATE scholarships at the Battersea Polytechnio in 
eering, science, and domestic science, ranging in 
from £20-to £30 a r, with free tuition and 
tenable for three years, will shortly be awarded. The 
examinations for the scholarships will begin on 
June 14. The latest date of entry is April 23. 


Tae Sir John Cass Technical Institute, Jewry 
Street, Aldgate, London, E.C.8, is celebrating its 
twenty-fifth anniversary on Feb. 21, when the In- 
stitute will be open for inspection. A number of 
exhibits and demonstrations has been arranged in 
the laboratories by students and by manufacturers of 
scientific and other apparatus. 


Ranaina from Feb. 21 to A l inclusive, a series 

of twelve free public Swiney lectures on geology will 

ee W.T: nay Tooturæs on geology wil 

Imperial College of Science, South Kensington, 

The Origin and Structure of 

Rocks.” The lectures will be delivered at 5.80 on 
Mondays and Fridays. No tickets will be required. 


Tas Council of the Royal Statistical ke Sie 
this year award the Frances Wood Memorial 

value £80, for the best in tion, on statistical 
lines, of any ahaa affecting the economic or social 
conditions o wage-oarning classes. Particulars 
can be obtained from the hono secretaries of the 
Society, 9 Adelphi Terrace, W.C.2, not later than: 
Oct. 31. 








THE Taasi of London Animal Welfare Society, 
which bas been formed to arouse interest in the welfare 
of animals among univermty students and teachers, 
Pee ee ibe ee OF tome Dale eens Mior 

F. Wall on the care of domestic animals. 
cae are being delivered at Birkbeck College, 
London, on Feb. 9, 16, and 28, and Mar. 2, at 5.45 P.w. 
On Feb. 25, at 5.30 Pr.x., a discussion on the sa Soa 
slaughtering of animals will be opened by Prof 

Wooldridge, at King’s Oollege. By the rules. 
of the Society it is preqluded from part in 
controversies relating to vivisection. The honorary 
secretary is Capt. C. W. Hume, 14 The T 
Finchley, : ‘London, N.3. 


Tos West of Scotland Agricultural College annual 
report for 1925-26 records an increase in enrolment 
in central classes at Glasgow from 265 to 384, while 
the number of students in central classes at Kil- 
matnock (chiefly dairy and poultry schools) decreased 
from 292 to 277. The extenaion work included 
lectures and demonstrations with 35,661 attendances 
and 11,297 visita to farms, eto., by members of the 
College staff. Attention is Mdina tal to an important 
bequest by Mr. Colm Thomson for research work in 
connexion with the College and, in particular, with 
Its dairy school at Kilmarnock. A fist allocation. 
proposed to be assigned under the bequest by the 
trustees amounted to £20,000, which is as much as 
two-thirds of the annual income of the College. A 
list of a a esp la gained by studentas during the 

udes several in distant parts of the : 
a Bae We tate a Wee 
the Sudan, the Federated Malay States. and Hong 
Kong. The report of the North of Scotland College 
of Agriculture records an attendance of 72 students at 
central classes, while extension work included lectures 
and demonstrations with 45,557 attendances, 14,1385 
visita to farms, eto., and 34,735 BrenG anos at 
systematic and continuation classes. 
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Calendar of Discovery and Invention. 


February 14, 1748.—The two great discoveries of 
B were those of aberration and nutation. 
Both ~resulted from his attempt to determine the 
fret of the stars. _ Aberration was discovered in 

727; he recognised nutation twenty i a 
being made known in & 
Feb. l4, wa 17d, ede addressed to the Earl of M alesh aA. 
Bradley at that time was Astronomer -Royal, having 
ed Halley in 1742. 

February 14, 1876.—In his attempts to transmit 
musical’ sounds by electricity, Alexander Grabam 
Bell in 1875 devised a harmonic telegraph, in which 
reeds at the receivmg end were set in motion by 
electro-magnets. - It was an i ity m the work- 
ing of this which led Bell to ee Pe 
tal hone. Elisha Gray had also been wor 
a telephone, and on Fob. 14, 1876, both filed ap 
tions for patents with the American Patent pow 
It was found, however, that Bell’s application had 
been. received first, and a patent was granted him. 


February 15, 1615.—Amo e early works of 
interest to the engineer m ee 3 Raisons des forces 
mouvantes avec drverses ma ... of Salomon 
de Oaus, the French architect. The author dedicated. 
his work to Lous XI. on Feb. 15, 1615. It is in 
this work that he enunciated the theorem of the 

expansion and condensation of steam and his 
application of steam for raising water. 


February 16, 1889. arated opened in March 
1851, Owens Col] chester, was referred to in 
1858 ay, the Liat wera era as “a mortifying 

Tone dee 
a e a a E e E 
In 1857. i later he retired, and in an 
addreas dated Feb. 16, 1889, presented to him by 
thick: former studente, it was ad: “ For of 
you have had the control and direction 
poe mk emical department of the Owens Coll . You 
leave it the best-o and school 
of oh in the om, n students 
by hun and the E Fadel of the 
many similar institutions which the success of your 
own. school haa called into existence.” Roscoe, like 
Playfair in after life, entered Parliament and was 
one of the recognised spokeamen for science in Great 
Britain. 

February 17, 1753.—Stephen Gray, a pensioner of 
the Charterhouse, Dufay, @ French milrtary officer, 
the Abbé Nollet, and Sm William Watson, all trans- 
mitted electricity along wires, but the earliest distinot 
propoeal for an electric tel h is that contained 
in & letter signed “ O. M.” in the Soots Magazines for 
Feb. 17, 1758. By same “CO. M.” is believed to 
etand for Charles Morrison; by others for Charles 
Marshall; both of whom H at Renfrew. The 

telegraph had an insulated wire for each 

l; the receiver noted the attraction by a ball 

attached to the wire of a strip of paper about $ inch 
below it, on which was the symbol. 

February 19, 1878.—During the summer of 1877, 
T in the invention of a telegraph re- 


for the speed of sending telegrams, 

Oo a egal Gis Gil paper aa on ena 

Rigen ae pomt worked by an electro-magnet 
indented dots and dashes. By eae oe the opera- 
tions and revolving the diso rapi uaical notes 
were obtained. to & means 


This 
of recording and reproducing the sounds of the 
human voice, the- first ske of the pha 


ph 
ug. 12, 1877, and a patent being 


made on A 
obtamed on Feb. 19, 1878. E. C. 8. 
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Societies and ee AGEMIES, 


LONDON. 


Royal Society, Feb. 3—W. A. Bone, R. P. Fraser, 
and D. A. Winter: The initial stages. of gaseous 
explosions. Part 1—Flame Te during the initial 
Bisco ie movement.’ <A us explosive mixture 
ited at the end of a horizontal tube 2-5 am. 
i iameter. So long as the initial flame speed does 
not exceed about 4000 cm. per sec., there is a definite 
initial ‘uniform movement,’ the speed of which, 
under standard conditions of iment, was near 


always rele eget But initial flame 
in See gen and 
wes con- 


acetylen. mixtures, the flame 
tmuously oxygen ma ab initio until detonation is set 
up, just as though the lostve mixture had been 
fired near the closed end of the tube. In hydrogen 
oxygen mixtures, whilst the uniformity of 5 taal 
movement was still mamtained, its speed tended to 
vary. In certain circumstances, a slow * uniform 
movement ’ of flame can be developed in an explosive 
mixture after an initial period of continuous accelera- 
tion. Thus the speed at which a slow uniform flame 
movement can travel through an explosive mixture 
cannot be regarded as a ph Pica sons of«it, in the 
same sense as rta rate of explosion (that is, detonation). 
W. A. Bone, R. P. Fraser, and D. A. Winter: The 
initial stages of gaseous explosions. Part 2—An 
examination of the law of flame 8 . The 
Pe ee ə testa have included several 
complex E Aaa ae bon and hydrogen-oxygen mixtures, 
e hydrocarbon has been either acetylene, 
eihy lane, or methane; also a series of complex 
methane-hydrogen-air mixtures, all containing excess 
of combustible gas, have been examined. When 
ethylene, or methane was the hydrocarbon used, and 
the mixtures both contained exceas of com- 
b le ges, the effect of successive additions of the 
poa ydrogen-oxy mixture to the primary 
oe ee ae (both having the same 
mitial unifa ə speed) is PA Pacelli to depress 
the initial uniform flame speed of the resultmg complex 
mixture, until it refuses any Jonger to propagate 
flame. It therefore follows Payman and 
Wheeler’s ‘law of flame speeds’ is not generally 
a ai to gaseous explosions. 

A. Egerton and 8. F. Gates : On detonation of us 
mixtures of acetylene and of pentane (1). The con- 
ditions for detonation to occur in the same place in 
a tube of certain dimensions have been inv ted 
for acetylene and for pentane ee of definite 
composition. Detonation ap Banka) Jent alightly 
ahead of the combustion igs anti-knock ’ 
compounds, lead tetrasthyl and demyl dıd 
not affect the position of detonation at ordinary initial 
pressures and tem: tures. 

A. Egerton and 8. F. Gates: On detonation of 
a mixtures at high initial pressures and tempera- 
Detonation in acetylene and in pentane 
Sepa at high initial tem as Medes el (230° C.) and 
pressures (10 atmospheres) ted 
photographically, using a steel tibe fitted. with glass 
windows. Increase of mitial pressure engenders earlier 
detonation up to a certain limit, when further increase 
makes very little difference. Atagiven initial preasure, 
rise of initial temperature appears to render detona- 
tion tly later. Lead tetracthyl does not affect 
the position of detonation at pressure either at 
normal initial temperature or at 23° C. 
W. A. Bone and A. Forshaw: Studies upon catalytic 
combustion. Part 5.—The union of carbonio oxide 
and other gases with oxygen in contact with a fireclay 
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surface at 500°C. - The surface catalyses the combins- 
tion of (moist) carbonic oxide and oxygen much in the 
‘ame way as it does that of h and oxygen at 
the same temperature, though in & d With 
& moist mixture of the carbonic omde and oxygen in 
their combining proportions, the rate of combmation 
is always directly proportional to the pressure of the 
peli aA Soak ed that the surface 1s m a ‘normal’ 
condition, and the reaction product quickly removed 
from the system. The catalysing power of the surface 
can be greatly stimulated, but not permanently, by 
previous exposure at the reaction temperature to-the 
combustible gas. When the carbonic oxide and o 

are present in other than their combinmg proportions, 
their rate of cambination is proportional to the partial 
pressure of the carbonic oxide. Of hydrogen, carbonic 
oxide, and methane, the first-named is the most, and 
the last-named the least, amenable to the catalytic 
combustion. ' 

M: W. Garrett: Experiments to test the posibility 
of trangmutation by electronic ent. An 
attempt to transmute tm into indium, m a quartz 
ap tus similar to that used by Smits, proved a 
f in spite of the pee oyma of high current 
densities and the extraordinary sensitiveness of the 
alana eae aN method. Indium was detected in all the 
samples ‘of ‘ pure’ tin examined. The 4102 Ime was 
found to be the most persistent m the spectrum of 
this elament (de Gramont lists 4511). Attempts were 
made to ae ie scandium from titanium, usmg 

cien 


electrons o t speed to be certain of etrati 
the K ring of ths element. Titanium a bombarded 
with 12,000-volt electrons from a hot lament m an 
evacuated bulb, but no evidence of any transmutation 
was obtamed. a : 

R. G. J. Fraser: The effective cross-section of the 
oriented hy atom. Search for a change in the 
collision area of the hy atom following space 


quantisation yields a negative result. The hydrogen 
atom in the normal ‘(is) state is thus isotropic. 


Spherical symmetry for an e-state follows as a. 


necessary consequence of the Schrodinger atom theory ; 
herice the present result, and also the absence of 


dguble refraction in spece quantised sodium vapour 
(Schitz), are satisfactorily explained. 
L. Pauling: The theoretical prediction of the 
hysical properties of many electron atoms and ions : 
Mde re ion, diamagnetic susceptihility, and 
extension m . The eral method followed is 
capable of ements which should make poesible 
the accurate prediction of the properties of any atom 
orion. The most obvious one is the use of the wave 
mechanics m determining the state of an electron 
under the mfluence of a poaitive nucleus and several 
idealised electron shells. Explicit expressions for the 
properties of an electron in such a state may then be 
derived, elimmating the necessity of the more or less 
inaccurate adaptation of the equations obtamed for 
hydrogen-like atoms. Further progress may also be 
made in approximating an electron shell more closely 
than is posable with a spherical surface charge. All of 
these refinements will greatly complicate the treatment. 
B. E. J. Schonland and J. Craib: The electric 
fields of South Afmcan thunderstorms. A station for 
measurements in electrical meteorology has been 
‘established at Somerset East, Cape Province, South 
Africa. Observations have been made of the electric 
fields and field changes associated with 18 distant and 
5 near thunderstorms. The sudden changes of fleld 
due to distant : lightning discharges (>8 km.) were 
predominately negative in mgn, those due to near 
discharges (<6 km.) predommately positive. The 
` relative frequencies of positive and negative changes 
were 1:5 in the former case and 4:3: 1 in the latter. 
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The iae electric flelds below the five near storms were 
all y negative. These results indicate that the 
thunderclouds were bipolar in nature and that the 
polarity was generally, if not always, positive, the 
upper pole being positrve and the lower pole negative. 
It 1s doubtful if any active storms of opposite polarity 
were observed at all. The mean value of the electric 
moments of the removed by 82 lghtning 
discharges is 94 coulomb-Kilometres. 


Royal Microscopical Society, Deo. 15.—Stanley 
Hirst: Note on the development of AUothromivum 
bd H 


fuligtnosum -The six post-embryonal stages 
are: (1) ovum; eee (3) larval form ; 
4) resting stage of larval form ; (5) nymph; (6) adult. 


e insects are parasitic on aphids both in the im- 
mature and adult stages. The adults suck the juices 
Serpe of the mert stages of the aphis. They also 

eed on freahly-killed flea and their ota. Two 
species of aphids, Macrosiphum get Koch. and Mysus 
persice Sulzer, both ing on the common dock, 
were used as food for both larval and adult A. 
fulginosum.—A. Kefalas: A method of staming sec- 
tions in acetone. Two staining solutions are used : 


(1) Liq. farri guts e (double B.P. ), 3 0.0.3 
pure strong hy oric acid, 1 drop; I per cent. 
solution of ripe haematoxylin in acetone, 100 0.0. ; 


(2) is a saturated solution of Biebrich scarlet (Gribler) 
m acetone. The alides are passed through six 
stopperéd cylinders of the old contaming xylol, 
acetone, solution (1), solution (2), acetone, and xylol. 
In solution (1) they are allowed to over-stain slightly. 
They are mounted in balsam. The method is cheap, 
rapid, and easy, well suited for routine work, and over- 
staining does not easily occur. The slides, moreover, 
are k in & fixative solution all the time and are 
subjected to little ae In osmotic tensions.— 
J. Ramsbottom and E. Ellis: Seedling structure 
‘of cultivated orchids. mycelium occurs ın the 
ropts of orchids, and in order to inate the seeds, 
they must generally be infected by the same fungus. 
Germination can be brought about by sterilising 
the seeds and supplymg them with a nutment solution 
containing some kind of sugar. Photomicrographs of 
numerous orchid i and mature roota, the roots 
of native Bntish planta growing wild and of 
horticultural varieties, were examined. The i 
showed infection, distribution of the fungus, 
and ‘clumping’ of hyphs in closely parallel series. 
Some of these i eee hybrids, ete.) had 
been eartificially m ted by using cultures of one 
of the orchid i, whereas others had become in- 
fected when. grown in the ordinary horticultural way. 
Seedlings of wild British orchids show the same 
sequence of events, and as the fungus is always the 
same for one species of orchid, ıt would a that 
the process is an adaptative one and not mera E 
ve 
Linnean Society, Jan. 6.—O, Norman: Pimpmellas 
of tropical Africa. This Umbelliferous genus is well 
represented in tropical Africa by about 25 species. It 
occurs in all partas of the tropical ion, usually in 
aah country at an elevation of noe lee than about 
8 ft., asoanding to 10,000 ft. on the mountains. 
With one exception all the species belong to the sub- 
genus Eu-pimpinella, and they are nearly always found 
growing amongst grasses ın open country. y one 
pp eta ag ee acide a and southern Africa, 
and that is the common F. ogffra, which reappears 
unexpectedly in Abyssinia. 


Mineralogical Society, Jan. 18.—A. Brammall and 
H. F. Harwood: The temperature-range of formation, 
for tourmalme, rutile, brookite, and anatase in the 


- 
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Dartmoor granite. Appiyiog Wright and Larsen’s 
ee concerning rock types In which quartz 
ted in the a- or the f-phase, the authors 


end ade a evidence to peg tea following 
e extends 


an optimum range otrea 600°-800° into an 


limit. The range for rutilo is at least co-extensive 
with that for tourmaline. The renge for anatase 
extends downwards from tem es connote! by 

tions from small residual pools of boro- 
silicate flux accumulating at a late stage in the 
consolidation of the granite ground mass, to tem- 


poo at which simple hydrolysis of biotite oocurs. 
e range for brookite lies within that for anatase. 


Notice of 
an occurrence of niccolite and ullmannite at the 
Settlingstones Mine, Fourstones, Northumberland ; 
of stichtite at the Island of Unst, Shetlands; and of 
ierite at Rosas Island Mine, Killarney, Oo. Kerry, 

oy In working a body of galena in the witherite 

ea mine, a small quantity of very 

nah iss intimately associated with ite, 
blende, galena, and witherite, was met with. Polished 
sections of the ore ahow the niooolite in ro y 
spherical to botryóidal forms, often surrounded by 
frmges of ulbmannite and associated with brown 
blende and white witherite. Minute cubes of ull- 
mannite occur in the witherite. Stichtite occurs in 
characteristic fibrous lilac-coloured specimens associ- 
ated with k&immererite and chromite in serpentine 
at the “ Kammererite Quarry,” Nikka Vord, Balte 
Sound, Island of Unst, Shetlands. The rare mineral 
poe occurs in cavities in calamme 


(zmo ee eee ae ee 


d. It forms small 
ecole bios E E 


a ape octane 
Etal fete to o{001) in 
the direction of the a axis. EN 


Geological Society, Jan. 19.—L. J. Chubb: The 
e of the Austral or Tubuai Islands (Southern 
acio. This E T a ean ahah 
of Tai, and 1800 miles north-east of New Zealand. 
It includes seven islands, of which four are here 
described. Rapa is a crateriform island, the slopes of 
which have been deeply dissected by radial streams, 
while the ends of the spurs between the valley» have 
been strongty cliffed by the sea. After one of the 
radial streams had captured the drainage of the crater, 
the island was with the result that the 
river-valleys were embayed, and the crater flooded. 
Afterwards sight elevation occurred. Marotiri con- 
mista of a number of needle-like stacks rising out of the 
sea, and situated roughly on the circumference of a 
circle. Probably it ta the last stage of an 
island of the type of Rapa which has subsided. 
Rurutu is without the enap and serrated ridges 
valley-mouths are not 
af the island appears to be 
T of frequently feat aie intermittent elevation, 
O m ted by raised plateaux, 
aad hediad ee of 4 of he rocka ai 
different levels. In the later eee 
came into existence, which ally a 
narrow fringing-reef has developed aroun aa 
in recent time. Rimatara is surrounded by a ooral- 
reef about 2 miles wide. The outer edge of the 
central island is occupied by an elevated reef, which 
. faces the sea in a line of 20 or 80 feet high. The 
Eea iae ‘aon aa carta ean ere | 
y trend; their 


é 
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movements of elevation and subeid ae 
to their being situated on a eae erged an fold, 
the crest of which has moved northwards.—W. rane 
bell Smith and L. J. Chubb: The hy sat 
Austral or Tubuai Islands (South Pacific), with 


‘ohemical analyses by E. D. Mountein. Exoept for a 


few small local- occurrences of pyroclastic rocks, the 
volcanic rocks of Rapa consist of phonolitic and 
basaltic lavas invaded by many dykes and other amall 
intrusions. Of the latter, daar ease A A 
forms the plug in the vent of the mam vo 
j ly melanocratic olivine-theralite. The 
o basalte are the predominant lavas: 
ioritio basalts of Hawaii and the 
io basalts) of Tahiti. All the 
acid and basic lavas compare closely with rocks 
from Tahiti, while rocks com le with the trachy- 
basalt and the basic andesme-andesite have been 
described from Hawaii. In Rurutu occurs an olivine- 
bearing nepheline-tephbrite, which resembles a rock 
described from Franklin Island (Antarctica)e Other- 
wise the basic lavas found in this island are similar to 
those of Rapa. 


EDINBURGH. 


Royal Physical Society, Jan. 17.—A. C. Stephen: 
A short list of mollusca collected off Frans Joseph 
Land and Spitsbergen by the British (Algarson) Arctic 
Expedition, 1925.—A.> Greenwood: Pterylosis in 
the ‘hackleless’ fowl. A study of thee distribution 
and development of E ags in the ‘hackleless ’ 
fowl does not support view that this is an example 


of the inheritance of an acquired path oondi- 
tion. The condition a to ba. etic in oO 
and is due to the complete absence feather folli 


in certain areas of the body.—Miss J. 8. 8. Blyth : 
The Manoilov reaction for the identification of sex 
and ita application to the case of the sexually abnormal 
fow]. It can be shown that the Manoilov test is not 
an all-or-none reaction but a quantitative one. The 
intersexual individual gives a reaction intermediate 
between that of the normal male and the normal 
female, and varying with the degree and type of 
sexual abnormality. 


MANO RATER. 


Literary and Philosophical Society, Jan. 11.—W. H. 
Lang and Isabel C. Cookson: Some early Pore 
oe lants from Victoria, with comperative remarks 

ens have been brought from the collec- 
tions of the Geological Survey of Victoria and. the 
N ational Museum, oe for comparison with 


that are usually Laer as of Youngian 
(Caper Silurian) Age. On ntological unds 
the chief P oe are, however, Believed 
by Mr. F. Cha ong to a higher series, which 
he terms Tanjilian; the oree urvey on strati- 


tho. Yeri grounds places these at a lower level in 
“While the geological age of the beds 


y depend an i ee it has been 
rightly pom that the plant- 
remains would a oe eave later than 
the Silurian. inol uncertain 
affinity with ed, Img. cimplo leaves; shoots 
with small leaves or spines which ve been described 


and figured as Arthrostigma, but appear more closely 
com le with the Middle Devonian plant Thurso- 
h amooth-branched axes that resemble those 

tho Middle Devonian which aro known es 
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pea though the possibility of the occurrence of 
secant ET attra ian a The flora, as 
represented by these specimens, on the whole suggests 
comparison with that of the Middle Devonian or 
Middle Old Red Sandstone of the northern hemisphere. 
Ita occurrence m rocks along with a Silurian fauna 
' raises interesting problems.—E. J. Williams: The 
passage of a- and §-particles through matter. Ex- 
oe results for the number of ions per unit 
of track produced by f-rays (velocity about 
5 x 10° cm./sec.) in h nitrogen, and gen are 
ivan. ‘The theoretical values, acoording to Sir J. J. 
omson’s th , account for only about one-half of 
the observed ionisation. New calculations are given 
in which the motion of the atomic electrons is taken 
Into account. The necessary data for the calculation 
of the theoretical values are most certain for h 
and in this case the new theoretical value is withi 
experimental error of the-observed value. In dis- 
cussing stopping era, values for §-rays. recentl 
obtamed by Mr. Nuttall and the suthor are 
These are free from errors arising from scattering. 
The relation between the atomic stopping powers for 
a-rays and those for §-rays are . Bohr’s 
theory does not represent the facts. Allowance for 
the motion of the atomic electrons decreases the dis- 
ich eat Ma Henderson’s theory and the observa- 
tions, ut 80 oent. of the stopping power being 
thus accoun for. The resi discrepancy is 
Poe regl and it may, be greater for a-rays than 
or §8-Tays. 


Panis, 


Academy of Sciences, Jan. 4.—Gaston Julia: The 
méans of the moduli of ical functions.—J ean 
Thibaud: The various ine forms of long-chain 
organic compounds and the difficulties of interpreta- 
tion of their X-ray spectra. The intérstice d of an 
organic substance capable of orientation, taken as an 
analytical character, is subject to variation, d d- 
ing on ite origi mode ‘of preparation, and ita degree 
of purity. the substance to be analysed w a 
mixture of similar substances with nearly the same 
number of carbon atoms in the mol es, the use 
of the mterstice loses part of its analytical value.— 
A. Henne and G. L. Clark: The spectrography of 

in an explosion motor. Pho hs were 

taken of the complete explosion and also of the four 
quarters of the explosion separately, with special 
reference to the phenomenon of ocking. The 
infiuence of the addition of such antidetonantsa as 
lead tetra-ethyl is to regularise the explosion in such 
a manner that the amount of energy liberated per 
qoit of time varies only slightly throughout the 
course of the explosion.—Nioolas Perrakis: The 
ifioc heats of a sufficiently cooled non condensed 

p . J. Perrin, from Eucken’s experiments, arrived 
at the conclusion that all gases sufficiently cooled 
take the same molecular heat as the monatomio gases. 
The same conclusion is now obtamed from ample 
theoretical considerations.i— Mme. Ramart-Lucas and 
Mile. Amagat: Molecular transpositions. The pre- 
paration and dehydration of some a-alkyl«-phenyl- 
ethanols.—G. Darzens and A. Heinz: p-Xylyl- 
allylacetic acid and ita conversion into cyclic tetra- 
hydronaphthalene derivatives. The preparation of 


a new dimethyl- thalene. This thesis is 
carried out in follo stages: ethyl p-xylyl- 
malonate, ethyl aie denah 
tetrah phthalene peas eA acid, dimethyl- 
a © car lio acid, dimethyl-naphthalene. 
—lItixzo Kasiwagi: e action of nitromethane and 


its homologues on benzil.—G. Kempp : ‘The modifica- 
tion of a frequency curve brought about by the 
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sel ed paca of a amusoidal variation with accidental 
variability. A mathematical discussion of the tem- 
ee variations at Spi — Pierre Lesage: 
istence of precocious character (in plants) at 
different periods of the year.—Henri Humbert : 
types of unifacial structure of the leaf in Mada- 
gascan Senecio.—G. Guittonneau: The microbial 
oxidation of sulphur in the course of ammonia pro- 
duction from peptone.—J. Sabrazes: The spiro- 
cheste of yawe (Sptrochata pertemas) : its coloration. 


CoPENHAGHN. 


Royal Danish Academy of Science and Letters, 
Nov. 11.—O. B. Boggild: The meteoric iron. block 
from Savik abt Cape York. Occurrence and history ; 
form and surface; composition of the interior; 
researches of the structure of the octahedrites. 

Dec. 17.—Niels Bohr: Atomic theory and wave 
mechanics. The quantum theory of atomic cansti- 
tution contains an essential element of discontinuity 
contrasting with the classical theories of mechanice 
and electrod ics. In view of the recent promising 
results of: modifleation of classical mechanics 
known as the wave mechanics, the problem has 
arisen as to the ility of avoiding any element 
of discontinuity m the description of atome. This 
possibility, however, would seem excluded in the 
present state of science, where we meet with difficul- 
ties regarding fundamental concepts common for the 
classical theories and wave mechanics. 


GHNHVA. 


Physical and Natural History Society, Deo. 16.— 
E. Briner, G. Lunge, and A. Mirimanoff: The reaction 
af nitrogen peroxide with sulphurous anhydride. 
The reaction is 280, + BNO, = §8,N,0,+ NO. The 
substance §8,N,O, was obtained by La Provostaye, 
who, however, supposed it to be formed by another 

—E. Briner and O. Agathon: On the oom- 
inani of the phenols with ammonia, and the for- 


pressures, & produ 
ming several molecules of ammonia. 
—A. Jayet: The jan of the Reposoir (Haute- 
Savoie).—L. W. Collet and R. Perret: A supplement 


to the geology of the Col d’Anterne and the Cirque 
des Fents.—H. Bujard: Action of ted injections 
of ovalbumim the testicle of the white rat. 
Lesions are uced similar to those uced by 


alcohol and iodine-—E. Cherbuliez and R. Wahl: 
The hydroftuorio hydrolysis of the proteids. This 
does not eliminate the formation of humic substences 
any more than does hydrochloric or sulphuric hydro- 
lysia.— A. Pictet: Synthesis of lactose. Glucose is 
transformed into glucosane, and this into digtuoosane. 
The latter is condensed with §-galactose, giving & 
lactose anhydride, which is then hydrolysed.—H. 


Paréjas: Bone d it of the Doldenhom. The 
ents can be certainty ascribed to a reptile. 
—E. Paréjas: New observations on the base of 


Mont Joly (Haute-Savoie). A correction of tectonic 
interpretation ; the ooal strata are triassic and not 
SYDNEY. 


Linnean Society of Now South \ lanai eae 24.— 
Misa Lesley D. Hall: The physiography - 
graphy of the Hawkesb River betwoen Windsor 
aad Wiseman’s Ferry. A iled description is 
of the physi hy of the main river and the lower 
portions of ita tributaries. Man’s dependence on 
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physiographic factors is traced from the beginnings of 
settlement to the t day—G. H. Hardy: A 
reclassification of Australian robberflies of the 
Cerdistus-Neoitamus complex tera-Asilids). The 
status of several genera, for w no scheme of 
claseification. aeaa evolved has meb with general 
a ge doer is discussed. The generic name Cerdistus 

pted for the group, and under it Neoitamus, 


Cerdistus, and 8 ogaster are ranked as era, 
each of which is represented in Australia.—A. H. 8. 
Lucas: Notea on Australian marine alge. (iii.) The 


Australian species of the genus Nitophyllum. N. 
erosum extends on the west coast so far north as the 
Houtman’s Abrolhos, and N. sinuosum up to Port 
Stephens on the east coast, but the genus is o 
abundantly represented in the south; with ita h 
quarters in Bass Stratts, where multifarious forms 
occur which may be regarded as varieties or species.— 
M. Aurousseau: Analyses of three Australian rocks. 
Analyses are presented (a) of the well-known rock from 
One Tree Point, Sandy Bay, Hobart, Tasmania, a 
supposed. fayalite basalt or melilite basalt, but 
ero See helite basanite ; (b) E TE EEE 
from Ashford, NE. W. that shows complicated 
aohia mtergrowth; (o) of a peculiar amp lite 
Bunker Bay, Cape Naturaliste, -WA.—G. H. 
Cunningham: Gasteromycetes of Australasia. (vi) 
The genus Lycoperdon. A critical revision of the 
members of the genus in Australia and New Zealand. 
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Bait.: Hunterian Oration. 

Roya. lxuuH AcaDENT, af 4.15. 

RoyaL Boousty or Evorsvaan, ab 490—Dr R. T Gunther’ Certain 
Werly Astronomical Instruments and ther Makers, Ulustratel by rs 
Exhimtion of Instruments in the lon of the Unireanl 
Bt: Andrews and by lantern slides (Address)—fur J. R Fin 2 
Exhibitaon and Descriphion of certain Instruments from his Private 
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E Gould: The LandfaD of Columbus 
ham Centre) 
Bisma : 


Run! 8 
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Measurements of Stress 
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or Ommo9rn 
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Bama ofthe Teaching of Literary Appromeion ° 


NATURE 





964. [FEBRUARY 12, 1927 
Oaupeipos PuiLosopmicaL Soormry (in Botany Cambridge), ab | ROTAL Lorrrotiow or Gesar Britany, at 516.—S8ir Willam Bragg : 


8 45 —Prof. H L wkins: Bome Problems ın the HNrolution the 
Echinodes. i 


lesrrrors oF ComaneTrey (Manchester and District Becton) —Prof R. 
Robinson: Hlectrome Theories of Valency in Organic Chemistry. 


: TUESDAY, Fauwevany 15. 

MLEcTEioaL AgsoctaTiow FOR Women (at K] ee for Women 

Household and Boci) Baence Depertmant), pden Hill oe 
15.—Mrs. O. Fredenok: How the American Housewife solves 

Household Difflenitses. 

Rora. SratisticaL Socimry (ab Royal Bomety of Arts), ab &18.—G. H. 
Wood: An Mramination of same Statastios relating to the Wool 
Textale Ind metry. 

Bora. Boonrry or Hanian, at 5.80.—General Meeting. 

RoraL Santrany Iwerrrorm, at 5.80.—Dı. W. Robertson and others: 
Duscussion on Inimunwaton against Diphtheria. 

ROYAL ArRONAUTICAL Socrury, a4 6.—W. M. Dyson and others: Informal 
Discuwion on Materials, with spemal reference to Corrosion. 

T Socurry (at Carton Hall), at 6.—Hon. Bertrand Russell : 
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6 80,— : The Neboral Regeneration of Woodlands.—R. W. 
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Borat Paoroara Psio Boorsry or Gamat Berran, at Y.—J. O. Dollman: 
Good Taste, Bad Taste, and No Taste at all 

Durtrroriown or AUTOMOBILES EnrgDremrs (Wolverhampton ae’ Qt 
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Mental Disorder in relation to Lecture 


Rora MurmoroLoaicaL Bommry, at 7.50. — Dr. J. Glasspoole: The 
Vanabilty of Average M Rainfall throughout the Year.—Dr. 
L. F. Richardson and D. : Difunon over Dntances rauging 
from 8 km. to 8 ku 

Rova. Soonsrr oF Arts, as 8 —O. O, Paterson : Some Studies in Hlectric 
Lamps and Valves i 

FoLx-Lors Bocrery (Annual Meeting) (at Umvermty College), ab &— 
Prondantl Address. 

Borar Niwaoscorica, Sooory, at 8& — Dr. W. H Oooke: The Life 
History of the Nen hil Pol ymorphonuclear —Dr. A RB. 
Parkes, Dr. F. W. R. Brambell, and F. Melville: The Bfect of X-Ray 

* Btarilmation on the Development of the Accessory Organs of Repro- 
duction in the Mouse, ° ü 

IxerrroTta or Cnmmustay (London Sestaon) 

RoraL Mwpico-PeramoLocicaL ASSOCIATION (at Cheshire County Mental 
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gations on Visual Imagery, with special referenco to Hallucinaimons. 
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Acoustion! Problems treated by Lord Rayleigh (8): Bells. 
Banı Institute), at 0 —B. Marks 
eee Aspect of Re node! ‘Tear ‘ 
leyrircoTion oF HirormicaL 1N AERA, at 6.—F. : 
Btabılıty of Large Power Systems. eee ed Spares 
ne AmRowavuTioaL Boarery (at Royal 
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Nentimleaton of Alkalt with H Halides.—F. H. MoDowell: 


Oonstieuerts of M Lastum “Wgaio.”) Part IL 
ae of Ngawane and Ngaiol, and Dehydrateon of Mguol 
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shee W ) at 8.15.—1L4.-Ool. W. P. MacArthur: Old- Typhus in 
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pool).—H. O. Young: Production Methods in a Rubber Facto y. 


FEIDAY, Fussvany 18. 

GmoLogiaaL Soon or Loxpom, at 8.—Annual General Meeting. 

RoraL Asrnomomioar Soonurrr (Geoph Discussion), at &—Dr. 
Lt baa Cornish : The Propulsion of Waves tn Granular Matarial b 
Wh and Ourente. Other era, Dr. T. E Stanton, Dr. 
eee Chairman, Bir Pronk Desc. 


Becton) (at Liverporl Uni- 
vermty), at &—Ool Bir Frederick Nathan : for Internal 
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LesTrrorion oF MECHANICAL at 6 —Annual General M 
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MONDAY, Fupmuakr li. 


Lopon ScnooL or Eoomwomtos, at &.—Prof. P. Geyl: Dutoh Boolsty 
and Dutch Polities m Bpmoze’s Time 
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W. SBterm van Leeuwen: orgie Diseases caused Factom of 
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Bolenos Department), 


at 5.15 —Prof, J. Garstang: The Songs of Birds 
TUESDAY, Fupnvary 15. 


Beprogp OoLirce rok Woww, at §.15.—fir Frank W. : Oonossp- 
tons of the Cosmos from the Times of us to 1loo. 
Koro's Oouieca, at 5 30 —O. E M. Joad : Vitalem and Theory of Know- 


ledge. 
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BirkBECK COLLEGE, at 6.45.—Major R F Wall’ The Oare of Damestic 
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IwrertaL OOLLEGE or Scumrcy awp Trcuwo.ocy, et &.80.—Prof. G. 
H. Hardy. onometneal Beries (Hucesding Lectures on February 
#4 and &. 

Kore's Oottuen, ab 5 80.—Hev. Dr. W. R. Matthews: The Mind: 
Philosophy. ox 

Unrversrry COLLEGE, at 6.30.—D A. Deller: ‘The Univermty Iden 
in the United States — Prof E A Stens'o* The Ostracoderms, thetr 
Organisation and Relationships. (Bnoseeding Lectures on February 


18, 72, and H 
NORTHAMPTON POLYTECHNIO at 7.—R. Genders: Bteel and its 
Therma! Treatment (6): Cast and eable Cast Iron. 


SATURDAY, Funrvary 19, 
Homestay Museum (Forests Hill), at 290.—Dr. W. T. Oatman: The 
a Pest of the Seas. : 


SUNDAY, Feenvuary W. 


GuiLpHOUEE (Bocleston Square), at 3.90.—O. Baley: The Re gious 
Expenenoces of Ancient Rome. 
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The Preservation of Nature. 

Po opinion is inclined to look upon the 

scenery and great natural monuments of a 
country as of the order that lasts for aye, and to 
imagine that their survival through many millennia 
betokens an infinite future. It little’ realises that 
in this and other civilised countries, human progress 
is constantly nibbling at the works of Nature, and 
that greatly as the rate of consumption has grown 
in recent years, the threat will undoubtedly be 
magnified in the years to come. The need of water- 
supplies for the centres of population has altered. 
lakes and swamped valleys; the demands of 
industry have changed rivers and harnessed water- 
falls ; the vast requirements of the modern metal- 
ling of roads are cutting into the ‘ everlasting ’ 
hills; and the desire for speedy has 
driven atd threatened to drive bleak roads through 
some of the select soanery of the land. l 
‘3 there has been, of course, immense 
there has also been loss. There 
, a destruction of things of 
. and who knows what 


unconscious influence these may 
minds of men? But there has also been a loss 
science, sometimes material, more often of those 
historic-sentimental records, which, lmkmg the 
achievements of the past with present-day know- 
ledge, stir the imagination and stimulate the broad 
view. The haunts of a dwindling native flora and 
fauna are being disturbed: the driving of a road 
(abetted by the importunities of collectors) banished 
the Artaxerxes butterfly from ite first discovered 
site in the King’s Park, Edinburgh, which had 
“ stocked the cabinets of Europe.” Just as m 
Italy the Barma Cave, the richest and most 
interesting of the Grimaldi caves, which have added 
so greatly to the knowledge of palsolithic man, has 
been exploited for building stone, so the M“Arthur 
Cave at Oban, the first recognised habitation of 
Azilian man and, until the discoveries of last 
summer, the oldest known human dwelling in 
Scotland, has been entirely quarried away. The 
historic rook on Blackford Hill within Edinburgh, 
on the smoothed surface of which Agassiz first” 
detected indubitable traces of an ice age, is 
threatened by: the -road-metal. excavations of 
Midlothian County Council, and similar operations 
in Haddingtonshire will eat into Traprain Law, the 
site of extensive Celtio settlamenta and of the 
discovery of & unique silver hoard belonging to an 
early century of our era. 

Here is a clash between ‘ business on one hand 










— 
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so disintegrating a warfare ought to be stopped, 
but how? Not by a simple attitude of protest, for 
the claims of ‘ business ’ cannot be lightly brushed 


_ aside, and the county council ‘steam-roller’ has an 


effective way of overriding objections. A burst of 
local effort endeavours to meet each new aggression, 
and occasionally a treasure is saved. ‘Sty barrow 
and Glencoin Woods in Ullswater have thus bean 
rescued within the last few weeks, and the Times of 
Feb. 5 announced that negotiations were under- 
“stood to have reached a successful issue “ whereby 
the land on the west side of the Borrowdale road, 
from Peterfield to the entrance to Stable Hills 
‘Farm,,will be saved from all possibility of being 


—— built on, and the uninterrupted view over Der- 


went 






arily ohecked and soon returns 
work. A year or two ago the 
‘danger seamed to have been turned from Traprain 
haw, but now preparations for extensive quarry- 
ing on part of the hill are im full swing. On the 
‘whole, local effort is too little organised, too spas- 
modio, too late in getting into action, too lacking 
in persistence and in authority to deal efficiently 
With such emergencies. 

The needs of industrial progress are clamant and 
cannot be gainsaid by a point-blank negative, but 
is there no room for compromise Compromise 
implies give and take on both sides; what has the 
esthetic and scientific aide to bargain with? As 
‘the law of Britain stands, it has nothing; for 
though more than twenty years ago France passed 
its first law towards the protection of | ‘sites 
pittoresques, in Great Britain publio opinion 
remains the only support. The matter seams to 
reat upon the nature of property in land; does 
purchase or possession imply for the possessor an 
absolute right to deal anyhow with the land he 
possesses ? We ‘hot as if possession held this 
absolute right, and as if only by special appeal or 
through special favour may the right be waived ; 
but ideas are changing and have changed. The 
absolute right no longer holds in the great cities, 
where an owner may not build upon his land except 
‘in accordance with the interests of the community 
as expressed by the Dean of Guild Court or some 
similar body. | - 
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The time will come when a natural monumen 
whether its message be assthetio, historio, < 
scientifio, will be reckoned of as much value « 
& garage, and ita preservation or destruction 
matter not for the individual] but for the nation’ 

Other countries, recognising their value in th 
national life, have moved or are moving towarc 
& general conservation af the natural sites an 
monuments of artistic, scientific, historic, anı 
legendary interest. A vast body of evidence i 
this sense was submitted to the “ Congrés inter 
national pour la Protection de la Nature ” held i 
Paris in the summer of 1923. and appears i 
the “ Rapports, vosux. et réalisations ” of „th 
Congress published in 1925. In 1906 the lo 
Beauquier, which provided for the classification a 
picturesque sites, ‘partioularly forest areas, by ¢ 
Special commission in each department, and for thi 
safeguarding of these places, set the ball rolling ir 
Franoe. Since then various measures of preserva 
tion have been applied to the colonies of France by 
decrees of the colonial minister. In Switzerland 
Spam, Poland, Jugoslavia, Hungary, and Russie 
the movement is strongly supported. In Grea 
Britain spasmodic efforta have become orystallisec 
in the Royal Society for the Promotion of Nature 
Reserves in the British Isles, and it has already 
done good work. We trust, however, that the lack 
of faith in the efficacy of parliaments and govern. 
ments as protectors of the beautiful and interesting 
expreased at the Paris conference by the president 
Viscount Ullswater, does not mean that this in. 
fluential society will refrain from impressing upor 
the government of the day the desirability of safe- 
guarding natural monuments, until parliamentary 
reoggnition gives a national sanction far more 
effective than that of any private organisatio 
could be. we 

If, as we assume, a method of compromise 
between industrial needs and the demand for the 


“picturesque or significant will ultimately replace 


the spasmodic and point-blank opposition of the 
present, who is to arrange the compromise? It 
must be a body with authority, with knowledge, 
and with sympathies broad enough to gam the 
confidence of both sides. Local authorities are 
already sufficiently burdened with duties, and thei 
very proximity may be apt to obscure the broad 
view. ' 

In France the Government appointed a special 
commission for the precise purpose, and this would 
seem to be the most satisfactory method. We 
need a Nature Monuments Commission, an advisory 
body attached to one of the great departments of 
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State, with the needful statutory backing. This 
body, with such local help as could-be obtained, 
might draw up lista of Nature monuments and 
haunts of rare animals and planta deserving of 
preservation, but a chief function would be to 
receive from recognised local bodies complaints of 
threatened destruction, and to decide whether the 
particular needs of economic development were 
such as-to demand the sacrifice of a national asset, 
or whether some adjustment might be arranged 
gso that whole or part of the threatened natural 
monument might be preserved. 

Until recent years the handiworks of prehistorio 
man and his successors existed in Great Britam 
unprotected from the elements or from the despoiler 
(except where private ownership bestirred itself), 
and, as & consequence, hundreds of stone circles of 
the bronze age and prebistorio sepulchral cairns, as 
well as buildings of Roman or later times, have 
been demolished and converted mto stone dykes 
and insignificant barns, byres, and cottages. But 
the creation by government of an Ancient Monu- 
ments Commission has saved the situation, and 
invaluable work has been done by this body in 
scheduling and protecting the irreplaceable relics 
of the former inhabitants of Britain. Here is a 
precedent for the creation of a Nature Monuments 
Commission, and here in many ways is a model for 
its labours. Jawes Rrrouia. 


The Chemistry of Rhythmic Actions. 
The Problem of Physico-Chemical Periodicity. By 
Dr. E. 8. Hedges and Dr. J. E. Myers. Pp.95+2 
_ plates. (London : 
1928.) 7s. 6d. net. 
HE normal chemist is so well used to sSeing 
his reagents pass away in a decently oon- 
tinuous fashion, that when he finds them attacking 
each other in a succession of recurrent spasms, he 
is a little apt to shy off. The thing is, perhaps, 
too nearly suggestive of heart-beata, of vital pro- 
cesses, and of human activities: domains into 
which chemists are warier of intruding than 
formerly, and which they prefer to leave to their 
bolder brethren, the physiologista and the his- 
torians. At all events, rhythmic, pulsating, or 
periodio reactions have seldom been systematically 
followed up in any general way by chemists. 
There have been, it is true, such detailed inquiries 
as Ostwald’s on the periodic dissolution of a 
specimen of chromium in acid, as Bredig’s on the 
‘pulsating decomposition of hydrogen peroxide by 
mercury, and ag the numerous studies of the 


b 
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Liesegang effect in jellies; but Dr. Hedges and 
Dr. Myers have now worked their way to a more 
comprehensive survey thdn these, which they 
have summarised in a amall monograph. The 
broed. plan of this is, first to classify periodicities 
of various sorts, then to set forth the experimental 
factors that operate in each class, and to give in 
the end an indication of the views which the 
authors—themselves notable experimenters in the 
field—have formed as to underlying causes. The 
full and important bibliographic index contains 
about 300 references, of which about one-third 
centre m the Liesegang phenomenon. About 
twenty fall outaide the last thirty years. 

The kinds of periodicity discussed are shown by 
the authors’ definition of the word: “thë recur- 
rence af some property or accantuation of & property 
at regular intervals of time, distance, or other 
quantity.” The sub-atomic recurrences that give 
rise to periodicities such as Mendeléelf’s are 
intentionally excluded. Three main classes may 
be distinguished. In one, the speed of # chemical 
reaction shows pulsations, time being here the 
variable ; in another are the reactions or properties 
in which space is the variable, so that fixed space- 
patterns are formed, like the layers in an agate ; 
and in another class the variable to which the 
pulses in properties are referred is not obviously 
time or space, but some adjustable condition such 
as degree of dilution or extent of mechanical stress. 

One example of the third clase is Holker’s effect, 
in which a row of tubes of a colloid solution shaw 
alternating groups of ‘ thick and clear’ when each 
tube is given a stronger dose of electrolyte than its 
left-hand neighbour had. Another example placed 
in this category (labelled ‘‘ statio periodicity ’’) is 
found in the waxings and wanings of the mechanical 
and other qualities of some metals when subjected 
to continued cold-working. - 

The second class includes all the phenomena 
first studied thirty years ago by Liesegang: the 
stratification caused by the advance of a reagent 
into a jelly containing a second reagent. The 
valuable critical survey of the work in this class 
shows that although stratification is favoured by 
the presence of jellies, these areenot essential to it. 
It can, for example, occur by the slow mierging of 
gaseous ammonia and hydrogen chloride; yet 
even here it is to be noted that the smoke produced 
is a colloid, and so are the glass reaction-tubes. 
It is obvious, m all cases, that a prime necessity 
is that diffusion must be going on, and to that 
extent time-rates must come into the affair; but 
the authors say that there.is nothing to suggest 
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that the reaction-time curve itself is periodic. 
They are inclined to correlate the formation of 
Liesogang strim with Holkers effect, already 
mentioned. Though much diverse work has been 
done, there is evidently much still to do before 
a full understanding is reached of the Liesegang 
phenomenon and, with it, of many structures 
that concern mineralogista and biochemists. The 
authors’ survey will be very helpful to workers in 
this fleld. ; 

The aocount of the work on periodic reaction- 


speeds, together with that on pulsating electrode- 
potentials, covers very interesting ground. Here 
the authors, in their own investigations, met what 
they call “the bugbear of work on periodic pheno- 
mena ”?” ; namely, the operation of essential but 
unidentified factors. This has led -many other 
workers into puzzles and controversy; but Dra. 
Hedges and Myers’ happy gift of devising crucial 
experimenta has often enabled them to exclude 
irrelevant factors and to.study the phenomenon 
at its simplest. For example, aluminium dis- 
solving in alkali gives off hydrogen in pulses; is 
this merely due to the formation and subsequent 
discharge of supersaturated solutions of the gas, 
either in the metal or in the iquid? They make 
the aluminium one electrode of a cell containing 
the alkali; when it is made the anode, it dissolves 
and the hydrogen comes off in pulses—but at the 
other electrode ; and when the aluminium is made 
the cathode, so that it does not dissolve, hydrogen 
ie evolved from it—but smoothly. Hence the 
question is negatived. Again, it was found that 
certain cases of dissolution owed their periodicity 
to something in the glass walls of the containing 
vesel; and when the glass eventually “tired, 
periodicity could be restored by minute traces of 
various colloids. Eventually, the very important 
conclusion next mentioned was reached. 

The core of the book is this: the authors show 
fairly conclusively that intermittent pulsations in 
a reaction 4 +B are due to the presence of some 
substance, C, which must be in & oertain special 
physical condition. This substance may be foreign 
to the net reaction ; for example, metallic meroury 
will cause the spasmodic decomposition af hydrogen 
peroxide ; but alternatively it may be one of the 
reagents themselves, appropriately treated before- 
hand. To mention one case, the dissolution of 
copper in a suitable acid goes by pulses if certain 
- freshly made colloids are present, or alternatively 
if the copper itself has first been submitted to 
mechanical stress. The soft crystalline metals like 
lead and tin are not able to be activated for 
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periodicity by being strained ; the authors connect 
this with the faculty for self-annealing. With 
metals which have been only mildly strained, the 
property is apt to fade. Liquid meroury needs 
no special treatment ; it is‘active without it. 

What clearly emerges is that the seat of pulsa- 
tion in a heterogeneous action is at an interface. 
Further, there are good reasons for suspecting that, 
despite some seemingly contrary evidence, no 
pulsating reaction is other than heterogeneous. 

Dra. Hedges and Myers accordingly seek to go 
further; snd, tentatively but suggestively, they 
refer rhythmic reactions, and rhythmic structures 
also, to effects of varying surface tansion. There 
is evidence that this property, whioh itself affects 
reaction-speeda in e solution, can be a periodic 
function of the strength of æ solution; and a 
valuable step forward will have been made if 
pulses in surface tension can be correlated with 
reaction pulses on one hand and with the Holker 
effect (and through it with the Liesegang pheno- 
menon) on the other, 

Tt still remains to explain why periodicity of 
any sort should ocour at these surfaces. The 
evident connexion with catalytic action is com- 
mented on by the authors; but they seem 
to think that rhythmic movements of energy may 
be intrinsic in ‘metastable’ surfaces. It is quite 
possible, they say, that all catalysis is periodic in 
character, though only rarely measurably so. 
Many readers will probably argue that the factors 
which must, in that event, be Invoked to explain 
the suppreasion of rhythm in innumerable ob- 
served cases, might just as well be used instead to 
explain ita presence in a few. That is, we would 
make rhythm a result of superposed velocities, 
rathér than stop short at a ‘ principle of periodicity.’ 
Thus the reaction velocity in a volume of dilute 
reagents subject to catalysis at fixed surfaces in it 
will show pulsations, provided that the catalytio 
activity of the surface gradually increases until it 
causes & local ‘ explosion,’ +.e. a reaction speed that 
outstrips the rate at which reagents reach the 
catalysing surface. An example is séen in the 
lecture experiment, wherein a heated platinum 
wire is hung. above warm ammonia solution through 
which oxygen passes; the rhythm of accelerating 
catalysis culminating in explosion, with local 
exhaustion of the reagents and the renewal of the 
cycle, can be watched reourring for a long time. 
The molecular film-patch mechanism of surface 
catalysis, worked out by Langmuir and others, 
seems capable of describing conditions for such 
O8.BCS. , 
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At the same: time it is attractive to look upon 
a pulse inductor as a kind of bank of energy, as 
the fly-wheel of an engine ; for it does behave as 


if it stored up energy gained from the reaction, ` 


delivering it again so as to stimulate the adjacent 
reaction when this would otherwise have slowed 
down. In this light we may survey. Dre. Hedges 
and Myers’ conclusions as to the physical texture 
neédful in a pulse inductor. Collating their facts 
as to cold-worked metals and colloids, they believe 
that a metastable, amorphous form is essential. 
They do not clearly differentiate metastability from 
amorphism ; definitely crystalline, but metastable, 
allotropic forms of metals do not happen to be 
mentioned as pulse inductors; but the case of 
liquid meroury acting in this way shows that the 
potential energy, which characterises a metastable 
variety, need not have been implanted in the 
substance by previous treatment, but may be 
gained from the reagents into which it is put. The 
factor common to pulse inductors might be crudely 
described as the ability to produce atoms the 
valenoy-bonds of which stick out of the substance. 
Thus it can be said that a pulse inductor deals 
out to the adjacent molecules some of ita internal 
energy, derived from external sources and set free 
by the return of its own atoms to a more stable 
orientation. - 

An illuminatmg example of this ‘ relaxation ’ is 
quoted on p. 65; ocold-worked copper spontane- 
ously ‘ breathes ’ oxygen in and out for a long time ; 
whereas stable copper under the same conditions 
scarcely takes up oxygen at all. One may perhaps 
be allowed to picture this, however imperfectly, -as 
a slow union of oxygen with areas of active or 
abnormal atoms of the copper; when the film of 
oxide molecules has spread to the edge of a patch 
of normal copper atoms, the transition seta in 
rapidly at the boundary, which thus quickly 
invades the oxide film and causes the expiration 
of oxygen, demanded by the smaller affinity be- 
tween oxygen and normal copper. A moderately 
quick renewal, from within the copper, of areas 
of active atoms would then make the cyole set in 
again; such renewal requires that energy shall be 
supplied to the copper from outside, either by 
previous cold-working, or else by the storage of 
energy evolved from the stoppage and fixation of 
gaseous oxygen upon the active atoms. A fairly 
good analogue is that of a sink, filled by a slow 
tap and intermittently emptied by a quick-acting 
siphon ; gravitational energy here takes the place 
of.chemical energy. (It would be interesting to 
know whether the oxygen expired in pulses from 
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copper is chemically active, as hydrogen escaping 
from palladium, and other molecules newly released 
from combination, appear to be.) 

The. storage of energy here ascribed to pulse 
inductors, as it were in a delay-action fuze, may be 
compared with the similar storage of radiated 
energy that is seen within silica or fluorite when 
these are heated after being exposed to high- 
frequency rays; or, a better parallel here, in the 
photographic plate between exposure and develop- 
ment. (In passing, the ‘reversed image’ of 4 
photographic plate suggests a periodic action.) 
Thus the time of relaxation can be long in a solid 
aggregate of molecules while no reagent is attacking 
the aggregate. In homogeneous systems, on the 
other hand, it is known from fluorescence measure- 
menta that the time of relaxation of the isolated 
molecules is extremely short; they do not appre- 


ciably store up energy, and accordingly, as has 


been mentioned, measurably pulsating reactions 
in truly homogeneous systems are suspected by 
Drs. Hedges and Myers not to occur. : 

These reflections are offered merely as a footnote 
to a work which gives an admirable experimental 
survey and classification of facts, new and old, 
that were in much need of being marshalled and 
brought to our notice. The book is bound to meet 
with a well-deserved success; and not among 
chemists only ; the authors remind their readers 
that periodico phenomena are of high importance 
biologically. Physiologists, no Jess than physical 
chemists, will find here much to think about, even 
though the book describes no biochemical or 
biophysical researches; for a good deal in the 
rhythmic behaviour of the fibres of living tissue is 
surely connected with the factors that Dr. Hedges 
and Dr. Myers have found significant in their 
studies of unorganised materials. 

° Ieva Masson. 


The Physiology of Growth. 


The Fundamentals of School Health. By Dr. James 
Kerr. Pp. xvi+859. (London: George Allen 
and Unwin, Ltd., 1926.) 35s. net. 


OOCAL Education Authorities would be wise 
not only to facilitate and encourage in- 
vestigation into ocal medical problems by members 
of their medical staff, but actually to expect and 
indeed require it. The problems are not only 
manifold but strangely significant and t. 
“For here is an expanding physio ogy, unex- 
lored ; here are the very mni ot disease ; 
Poe ita cause may be searched with some hope ; 
here it may often k prevented ; here the physique 
HI 
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and education of a nation are in rudimentary form 
—and whatsoever here be found by searching or 
proved by experiment becomes forthwith of value 
to the child, to the community, and to the growth 
of human knowledge.” 


In these words Sir George Newman, in his 
eighteenth annual report as chief medical officer of 
the Board of Education, just issued, points out the 
immense field of research into the physiology of 
growth which is offered by the presence in the 
nation’s schools of the whole of the population 
during the most interesting and important years of 
development. Although there is now completely 
established a school medical service throughout 
Great Britain, with one whole-time school medical 
officer fo 8500 children, but little has been done even 
to explore this abundant field. Local Education 
Authorities, frankly, are not interested in the qube- 
tion of research. Their medical staffs are over- 
burdenéd with diffidult problems of administration, 
and mere doctoring more than absorbs the whole 
of their available time. 

The appearance of Dr. Kerr’s book on “ The 
Fundamentals of School Health” is therefore 
especially to be welcomed. Dr. Kerr has been 
éxceptionally situated. Appointed thirty years 
ago as medical adviser to the most progressive of 
the provincial education authorities, he was in 1902 
- appointed medical officer to the London School 
Board. He was the first medicalman in England 
to appreciate the importance of the subject he deals 
with, and was the first doctor to make æ practice 
af daily visiting the schools. In 1911 the London 
County Council, recognising his unique qualifica- 
tions, created for him the post of Research Medical 
Officer and, to give him full scope and opportunity, 
. relieved him of all administrative cares. 

The result of the research of a lifetime is to be 
found in this very remarkable book, with which 
there is none other in the English tongue that can 
be compared. It stands alone, and must for many 
a day stand, as an incomparable authoritative 
work. - i 

Roughly, the forty-three chapters can be grouped 
into six logical divisions. First come five chapters 
which deal with heredity and growth, then twelve 
chapters dealing with general physical defects of 
the child, followed by five chapters dealing with 
mental development and intelligence; then eleven 
chapters directed to the physiology of the special 
senses, next five chapters dealing chiefly with prob- 
lems of administration; and, finally, five chapters 
on the school environmental conditions of the child, 
including ventilation, heating, and illumination. 
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It is impossible to do justice in a review to the care 
and labour which have gone to the making of this 
book. It is safe to say that it includes everything 
that has hitherto been learnt in regard to the sub- 
ject, and, much is founded upon original work 
carried out-by Dr. Kerr or under his direction. 

Of especial value are the chapters on the physio- 
logy of vision, upon ventilation, and upon illumina- 
tion, but perhaps the most interesting are the early 
chapters dealing with problems of growth. Every 
one will agree with Dr. Kerr’s denunciation of the 
general practice of treating averages as standards. 
One feels, however, that the author rather stresses 
environmental at the expense of genetic influences. 
Most of us would place the standard of height, for 
example, “ somewhere between the Polish Oount 
and Giant O’Brien,’ and for girth, “ somewhere 
between the Anatomie Vivante and Daniel Lambert.” 
Not so, Dr. Kerr; he is for Giant O’Brien every 
time. For Anglo-Saxon standards he draws arbi- 
trarily a curve which is higher than the average 
attained by any but very exceptional groups. 
“They would represent the ideal young Anglo- 
Saxon as 6 feet high and weighing 114 to 12 stones.” 
Any one of our race failing to reach this standarc 
would be considered by the author as having beer 
stunted by environmental conditions. He adducet 
in support the measurements of the rowing membere 
of Oxford and ‘Cambridge University boat crews 
But surely a race is viewed as ẹ congeries ol 
genes, each of which, in respect to a character suck 
as height, has its own maximum standard of attain: 
ment, and there must be innumerable Anglo-Saxor 
strains in which a height falling short of 6 feet by 
several inches is normal and not dependent upor 
environment. Do not they also serve who only 
sit gnd ‘cox’ f 

Such criticiam as this is not, however, to detrac' 
from the value of the book; but to point out the 
absorbing interest of the subject matter and it 
originality of presentment. The strong idealism o: 
the author is shown in the tendency to stress en 
vironmental conditions. This idealism also cause 
him to leave the dusty road at frequent interval. 
in order to tilt at windmills—political, economic 
and administrative. He returns, however, to th 
straight path after every such adventure witi 
renewed zest and ardour. While these excursion 
do not advance the author’s theme, they serve t 
make the work extraordinarily interesting to read 
and to enliven a subject which might easily, b; 
conventional presentation, have resulted in a dry 
as-dust disquisition. 

It remains to say that, as befita the subject matte 
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of the book, the type and format are unexception- 
able, the illustrations and diagrams are numerous, 
and the tables clear and illuminative. While the 
work becomes immediately invaluable to allengaged 
inthe problems of the care of the nation’s childhood, 
it must remain to all time a classic. 


Problems of Potato-Breeding. 


Potato Varieties. By Dr. Redcliffe N. Salaman. 
Pp. xx +378 +10 plates. (Cambridge: At the 
University Press, 1926.) 25s. net. 

8 the author says, the title of this book is non- 

committal, but almost unreasonably so, for 
in addition to most exhaustive descriptions of all 

the commercial varieties, this treatise contains a 

very complete discussion of the various scientific 

problems connected with the origin, breeding, and 
cultivation of what the daily journalist delights 
in describing ad the “ comestible tuber.” 

Originally occupied in physiological research, 
Dr. Salaman has devoted the last twenty years to 
‘cultivating his garden’ (and to some purpose), 
but the logs to medicine has proved a gain to 
agriculture. The diseases of the potato alone 


provide a fascinating subject fer research, all the’ 


mort seeing that the potato keeps up-to-date by 
falling a victim to virus diseases furnished with all 
the modern terrors of ‘ carriers ’ and environmental 
‘factors.’ Of these diseases Dr. Salaman says: 
“ By directly threatening one of the most im- 
portant elements of the food of the people they 
become a question of national concern and their 
investigation a matter which no country can 
afford to neglect ’—léast of all, we may add, 
Scotland, for the trade in Scotch seed potatoes is 
one of the most important that the country enjoys. 
We are bound tò notice the author’s footnote. 
“The Ministry of Agriculture has devoted in all 
but a few hundred pounds to the elucidation of a 
disease the ravages of which are oo the country 
at least five melons annually.” ` 

These insidious diseases, we learn, are known 


popularly by such names as ‘ourl,’ ‘armkle,’ ‘mosaio’_ 


—epithets descriptive of characteristic appearances 
on the foliage. Their- effect is to cause a pro- 
gressive deterioration in yield, amounting, in the 
second year of infection, to 50 per cent. and more. 
Scotland, it appears, particularly north of the 
-Grampians, enjoys a considerable immunity. The 
reason assigned is of much scientific interest. The 
guilty virus is ordinarily carried’ from one plant to 
another by imsects—aphides are probably the 
worst offenders, and in the cool climate of the 
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north of Great Britain ‘ green fly ’ is rarely found. 

Seed potatoes brought from Scotland may, con 

eG be free from the disease. We have aid 
‘may, for. Dr. Salaman has proved that the 


infection may be ‘ carried,’ just as that of diphtheria 


and other human diseases may be. It is still 


unsettled in what degree the superiority of the 


Scotch seed potato is due to this tolerance, or to 
absolute freedom from the disease. Dr. Salaman 
does not go so far as some and state that the 
degeneration which attacks the tuber in the south 
is solely due to virus diseases: in his view it is 
still possible that there may be an environmental 
or physiological cause (such as immaturity) for the 
superiority of northern seed. There are many 
other unsolved problems, most of which our author 
notices ; a bibliography of 177 items is evidence 
that he has cast his net widely. 

When Dr. Salaman originally attacked the 
potato scientifically (under the inspiration, we 
believe, of the late Dr. Bateson) it was in the hope 
that the newly born science of genetics, would give 
him useful results. It is somewhat sad to find 
the followmg passage under the heading of ‘‘ The 
Application af Genetics to Variety Raising ” : 

‘ were we, however, to possess all the data we dla 
desire we might still be wanting in the possession 
of that one essential gift, the eye of the fancier, 
the flaw of the breeder... . Some of the best 
varieties have resulted from seed secured by 
impregnating some favourite but nameless variety 
with pollen recovered from several plants mixed 
together on the thumb nail before being applied to 
the expectant stigma.” That is not the only dis- 
couraging feature to the geneticist. The potato, 
in common with so many varieties of cultivated 
fruits and: vegetables in Britain, is genetically- 
‘ heterozygous,’ and when ‘pure lined’ is likely to 
suffer a great loss of vigour. So much is this prov- 
ing to be the case that it is doubtful whether— 
except in relation to plants which are normally 
homogamic, such as the cereals—the pure line will 
prove af much economic value. 

Dr. Salaman is a thorough-paced Mendelian. 
To the presence of multiple genes he would attribute 
all the varying economic characteristics of the plant 
—yield, shape, cooking quality, and go forth. Of 
all the farm crops, none is more sensitive to environ- 
mental! conditions such as soil, climate, and cultural 
trea t. Added to these there is the admitted 
variability due to the degree of infection by virus 
disease. On the figures adduced by the author, 
subject as they must be to these errors, it is per- 
missible to question the existence of genuine 
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segregation : the facts, such as they are, might |- 


be equally well explainéd on the unfashionable 


hypotheses of blended characters, or inheritance 


of acquired characters. 
The book is produced in the style which dis- 


tinguishes all the publications of the Cambridge. 
Press, -and it certainly constitutes the best text- 


book extant on the scientific problems of potato- 
breeding. As such, it should prove a welcome 
_addition to the library of the scientifio worker and, 
, especially in regard to varieties, to that of the 
enlightened agriculturist. SO 





Science, Invention, and Industry. 

Old Trades and New. Knowledge: Sia Lectures 
delivered before a ‘Jucentle Auditory’ at the 
-Royal Instidion, Christmas 1925. By Sir 
William Bragg. Pp. xii + 266 + 42 plates. 
(London: GQ. Bell ahd Sons, Ltd., 1928.) 
8s. net. a i 
JHE publication of Sir William Bragg’s lectures 

to-a ‘juvenile auditory’ at Christmas 

1925 will enable a much larger audience than 
qould be accommodated in the historic Albemarle 
Street theatre to enjoy what be has to say on 
the application of modern scientific discovery 
to the study of practical problems. Our earliest 
inventors are known only by their works, but 
just as it is one of the ajms of the archmologist 
to inform us of the social habits of past races, 
se the scientific mvestigator finds it worth while 
to attempt to explam the technique used in 
age-long industries. By so doing he not only 
shows us the why and wherefore of processes 
evolved by centuries of patient groping and soci- 
dental discoveries, but also at the same time lays 
bare the fundamental principles on which future 
improvements depend. Through the ages men 
have gradually learnt to smelt, cast, forge, harden, 
temper, spin, weave, dye, fashion, fire, and glaze, 
producing utensils, implemente, tools, weapons, 
garments, and ornaments, but never before has it 
been possible to unfold the laws on which such 
operations depend for their success. 

. The lectures cever wide and interesting fields 

of human endeavour, ranging from the study of 

the work of -those who go down to the sea in ships 
to that done in peaceful cottages where wool and 
flax were spun into yarn by hand, and again to the 
hazardous business of mining, in which water, gas, 
and dust worked such havoc. In nothing has 
science wrought a greater revolution than in sea 
transport. To a seaman of the days of Elizabeth, 
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e speed, regularity, and certainty with which 
e ak Gn cae ane Ae 
might well appear magical. Even in 1741, as we 


_are told, Anson, after rounding Cape Horn, was 


ten degrees out in his reckoning. But with the 
coming of the sextant, the chronometer, and the 
Nautical Almanac, the mariner could fix his posi- 
tion with ease. Never was & nation’s money more 
profitably spent than when Flamsteed was made 
Astronomer Royal at £100 a year, or Harrison given 
the £20,000 for his years of labour on the chrono- 
meter. To -the compass and the sextant have 
now been added the gyro-compass, wireless time 
signals, wirelees direction finding, leader cables, 
echo sounding, and even microphones placed on the 
bottom of the sea far from landt: With such ap- 
pliances collisions are avoided, channels navigated, 
and harbours entered even in fog. 

While improvements in navigation have been 
mainly due to science, the progress in textile 
manufacturing owes most to the work of mechanical 
inventors. Kay’s flying shuttle, Hargreaves’ spin- 
ning jenny, Arkwright’s water frame, Crompton’s 
mule, and Cartwright’s power loom were all 
designed to replace hand labour by mechanical 
appliances, and no one could wish for a clearer 
description of the processes involved than ° that 
given in the lecture on the weaver. To these 
inventors might have been added Eli Whitney, 
whose cotton gin made many fortunes, but riveted 
the fetters of slavery and led to civil war. In the 
textile industry, however, ‘are many problems for 
research, and to these Sir William Bragg referred. 
In mining, too, it was the practical inventions of 
Savery, Newcomen, and Watt which made deeper 
mines possible, but it has been the study of 
scientific principles which has rendered coal-mining 
a hundred times safer. 

It is in the lectures on metals, clays, and dyee 
that the reader will see how the whole armoury of 
modern science is brought to bear on apparently 
simple yet really difficult problems. Chemical 
analysis, X-ray examination, the microscope, the 
theory of electrons, atoms, and molecules and 
internal structure are“ all used in the attack, and 
each lecture provides evidence of the value ol 
research to industry. To the ordinary observer 
nothing could look less crystalline than the olay 
on the potter’s wheel, yet even in the finest olayt 


composed of the finest particles there is a arystal 


line structure, but ‘‘ unfortunately, the informa 
tion, while quite conclusive on this point, is not 
easy to interpret because our knowledge of thi 
now Srey methods is only in ite first os anc 
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some problems are too hard for us as yet.” As it 
is with the work of the potter so it is with that of 
the dyer and the smith, and familiar operations 
carried out daily in villages all over the world 
are subjects for the highest studies. It is to 
be regretted that no such lectures as these are 
delivered to our working men, for after reading 
them it is easy to agree with the remark of 
J. A. Froude, who, addressing the students of 
St. Andrews, said “‘that every honest occupation 
to which a man sets his hand would raise him into 
a philosopher if he mastered all the knowledge that 
belonged to his craft.”’ E. C. 8. 


A New Approach to Religion. 


Reality : a New Correlation of Science and Religion. 
By the Rev. Canon Burnett Hillman Streeter. 
Pp. xiii +350. (London: Macmillan and Co., 
Ltd., 1926.) 8s. 6d. net. 


HE old apologetic for religion used to treat 
it, and its evidences, as if it were a branch 
of natural or historical science. Ita truth depended 
on the accuracy of ita cosmogony, the historicity 
of ita mythology, and so on. All this is now 
recognised to be beside the point. Science and 
religion are regarded as two complementary 
methods by which different aspecta of reality can 
be apprehended. Any satisfactory correlation of 
science and religion must supply a theory of the 
mutual relations of these two methods of approach- 
ing reality. So far as men of science are concerned, 
they may be said of recent years to have examined 
their own methods and subject matter pretty 
thoroughly. On the side of religion, too, a good 
deal has been done by philosophers such as ‘Prof. 
Höffding, Prof. Alexander, and others. But we 
still await the promulgation of a satisfactory 
philosophy of religion by a theologian. The book 
before us makes a genuine and sincere attempt to 
supply this want. 

Canon Streeter approaches the problem by first 
drawing a contrast between science and art. 
Between these two there are differences not only 
of method but also of subject matter. To take the 
latter point first; whereas science is concerned 
with the quantitative, or metrical, aspecta of 
existence, art is concerned with ita qualitative, 
or non-metrical, aspects. As regards method, 
there are two important differences: (1) Science 
‘states definitely, while art suggests; and (2) 
science explains obgerved data by bringing in- 
dividual cases under a general law, whereas art 
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reveals an inner spirit by embodying it in a concrete 
mstanoce. 

These contraste between the methods and 
material of sojence and art serve to illuminate the 
contrasts between science and religion. Religion, 
like art and unlike science, is concerned with the 
non-metrical or qualitative aspects of the world, 
though it is with ethical rather than with æsthetic 
values that it deals. With regard to method, 
religion, like art, suggests rather than states; and, 
again like art, religion isolates some individual 
event or circumstance, and makes it symbolic of 
the whole of reality, or of some dominant aspect 
of reality. 

Canon Streeter holds strongly that not only 
science, but also art and religion, reveal to us 
genuine aspecta of reality, though they are different 
aspects. The contrast between science and religion , 
may be expressed by saying that “ what science 
gives us is a Represeniation of Ultimate Reality, 
and that this Representation is one that may be 
likened not so much to a picture as to a diagram.” 
Whereas ‘‘ what religion gives is also a Representa- 
tion of Ultimate Reality, but one that is of the 
nature not of a diagram but of a picture.” So that 
science and religion each give a representation 
which without the other is incomplete. One is 
like the ground-plan of Venice in Baedeker’s 
guide, the other like Turner’s famous picture, 
“ Sunrise in Venice.” These are complementary, 
though more or less incommensurable. 

Science, then, supplies us with abstract diagrams, 
whereas religion, using the methods of art (myth, 
drama, parable, hymn, etc.), presenta us with the 
qualitative aspects of reality by making us feel 
these “ beyond the limita of our own experience.” 
Hence, to test the ‘truth’ of any particular 
religion, its myths, eto., must be cross-examined. 
These, rather than the intellectual construotions 
of ita theologians, indicate the spirit of a religion. 
No doubt, the question of the ‘ objectivity ’ of the 
‘ values ’ of a religion is, in the end, a philosophical 
question. Religion cannot dispense with philo- 
sophy, or even with science, which contributes 
data for philosophical constructions, but philosophy 
is always secondary. 

Canon Streeter himself is fie from avoiding the 
philosophical issue. He applies the testa indicated 
above to Christianity. He inquires the meaning 
of the Christian ‘myth’ (which, however, he 
regards as history), and then proceeds to ask 
whether the values enshrined or symbolised in the 
myth are actually inherent in reality. He dis- 
covers that they are. He reaches this conclusion, 
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not.by the a priori reasonings = which paises aus 


are accustomed to, reach favourable results, but, 


through a survey of scientific facta, largely from 
the biological sciences. Consequently, students 
of science will be able to follow this portion of the 
argument with patience, a thing they may often 
find difficult in this class of book. But in oclassing 
this volume with apologetic literature in general, 
we should not be acting fairly to Canon Streeter. 
It is & work of a very different type ; one whioh 
all earnest studente of the natural sciences would 
do well to read. ~ J. C. H: 


Our Bookshelf. 


(1) Man and Weather. By Prof. Alexander 
_MoAdie. Pp. vi+90+18 plates. (Cambridge, 
Mas.: Harvard University Preas; London: 
Oxford University Press, 1926.) 8s. 6d. niet. 

ey Av Ministry: M Office, London. 

A Short Course in Elementary Meteorology. . By 
W. H. Pick. (Published by fie Authority of the 
Meteorological Committee.) (M.O. 247.) Second 

- edition, revised. . 127 +8 plates. . (London: 

HM. Stationery Office, 1926.) 1s. 6d.-net. 


(1) Peor. ‘MoAvre’s little book is written in an 
entertaining style calculated to impress meteoro- 
logical principles on ae cpr at It consiste of 
six popular Toa delivered in the 
Lowell Insțitute, USA. in Gace ee 1924°: (1) 
The strategy of weather in war; (2) weather in 
peace; (3) the structure of the atmosphere ; (4) 
clouds, fogs and water vapour; (5) lightning; and 
(6) droughts, floods, and forecasta. The book should 
be most successful in awakening an interest in the 
subject, but it is marred by a qui unintelligible 
fable on p. 62 representing the Talana of penp 
tation and evaporation by land and sea 

unfortunate er led into this quagmire is offered 
no helping hand from the author, who ironically 
observes : “ From the data given above it would 
seem that the total rainfall tor the globe is much 
leas than the evaporation.” ‘This is no paradox ; 
it is surely a physical impossibility that precipita- 
tion, being the complementary process of evapora- 
T should in the long run ee ess over the whole 


t Mr. Pick’s book, which contains an appreci- 
ative preface by Dr. Simpson, is couched in the 
more staid of a British Government 
publication. It skilfully compresses the funda- 
mental principles* of meteoro into a small 
compas, but m a future edition the author would 
do well to revise various statements in the light of 
most recent knowledge. Why, on p. 26, should 
relative humidity be deemed a more important 
meteorological matter: than absolute humidity ? 
Both are fundamental matters m the physics of the 
atmosphere, and as physiological effects it 
is now realised that absolute humidity is the more 
important dondition. If there is a defective 
chapter in a generally good book, it is that on 


“No. 2990, Vor. 118] - 


n 


[FEBRUARY 19, 1927 
“ Weather Lore,” inasmuch as too strict a regard 
18 ‘to the lotter of weather rhymes and too 
li to the’ it thereof. The countryman’s 


f February fill-dyke’ is a very real phenomenon 
in seasonal hydrology, and one is not justified in 
assuming, a8 Mr. Pick does, that this necessarily. 
implies a belief in much rain in a month ieee 
rainfall statistics show on the average to have 
relatively little rain. There is no reference what- 
evér to the fact that towards the end of winter, 

after the season of small evaporation and ` little 
absorption of water by vegetation, the water- 
table is rine and the rivers and brooks are 
normally ready to cause flooding, with 
les rain than wo suffice at the beginning of 
winter in November. Again, it may be doubtful 
whether any one really: takes e forty-day 
prediction associated with St. Swithin’s -literally ; 
yet the p of the saying has just this- much 
olimatio foundation: that if disturbed weather 
once seta in about the middle of July, or for that 
matter at any time in July, it is liable in England 
to be very persistent, with a long succession of 
battering rainstorms into weeks. We all 


‘know that type of July and August, and the 
‘countryman has embodied such climatic experience 


in & proverb the literal terms of which are (as Mr. 
Pick observes) quite untrustworthy. The actual 
date has probably no significance whatever, being 
just a lan k, and before the rectification of the 
calendar it corresponded to July 26. . 

ez L.C. W.B. . 


Penrose’s Annual: the Process Year Book and 
Review of the Graphic Arts. Edited by Wm. 
Gamble. Vol. 29,1927. Pp. xvi+127+70+72 
ies (London: Percy Lund, Humphries and 

Ltd., 1927.) 8s. net. 

Tans zole fully- maintains the reputation the 
previous members of the series have earned for the 
editor and publishers. The newest item in it is & 
description by Mr. Fishenden of the Pantone 
process, which Mr. Ronald Trist has now so far 
perfasted that he no longer objects to publication 
of ita details. “ Planished plates of suitable metal 
are first coated with an electro deposit of copper 
to a thickness of, say, five one-thousandths of an 
inch, and then with a chromium deposit of two 
ten-thousandths of an inch.” The plate is coated 
with a solution of fish-glue and bichromate, 
exposed, washed, and burned-in as usual in photo- 
engraving. It is then treated with hydrochloric 
acid, which dissolves the chromium where it is 
exposed, but as it does not attack the. underlying 
copper it cannot etch too deeply. The plate is 
next dipped into a solution of a silver salt, and then 
a few drops of mercury are rubbed over it. Amal- 
gamation takes place immediately except in those 
parta where the chromium surface remains, and 
the meroury surface repels the ink without the use 
of water. The plate is now ready for trimming / 
and mounting. e advantages of the process are 
many. It saves much time, as under , To 
proving, and fine etching are unn 


plates.can be prepared as ees and c. aply as 
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electros. Chromium -“ is five times harder than- 
steel,” and a plate that has been printed from 
every day for months shows by microscopical 
examination that each chromium -topped dot 
retains its original perfection. An impreasion from 
a Pantone block made with a 175 to the inch screen 
printed simultaneously with type on a rough 
surfaced paper sho ow perfect the dot forma- 
tion is. ° 

The editor gives his usual summary of the year’s 

rogrees, in which he points out the great advances 

ing made in rotogravure colour printing now that 
the process is thoroughly ical, and at the end 
of ie volume adds his “ Note Book,” dealmg 
chiefly and critically with apparatus. “ The Work 
of the Private Presses, „a Eæex House Press, 
1898-1909,” is treated of by Mr. Chas. T.Jacobi,with 
examples. A new system of musio printing, “ The 
Isotonic Notation,” which is claimed to be simpler 
to learn as well as simpler to print than the usual — 
notation, is descri by Dom John Stéphan. 
There are other articles of technical interest and im- 

rtance, besides the usual batch of illustrations to 

emonstrate the present degree of perfection to which 

the modern reproductive proceases have attamed. 


English Life in the Middle Ages. By L. F. Salzman. 
. 287. (London: Oxford University Press, 

1926.) 7s. 6d. net. = 
THIS is an attractive, sensible, and useful book. Mr. 
Salzman has already published a similar work on 
the industries of England in the Middle Ages, and 
in this second volume he takes up the wider 
subject and does it even better. It is full of 
interesting and significant facts, well selected and_ 
well presented, with such an abundance of excellent 
illustrations as we may expect from the Oxford 
University Press. 

Mr. an’s book is an admirable and more 
popular companion to “ The. y of the Middle 
Ages ” which the Oxford Presse published. æ few 
months since. The keynote of the two volumes 
is similar and a welcome sign of the new spirit m 
history teaching. The new point is the constant 
realisation of the fact that history is im t to 
us just in proportion as we seat inter hat we 
are ourselves a part of it and that pene Pee 
made us what we are. Mr. Salzman this. 
truth ‘in view throughout, and when he talks 
either of literature, education, warfare, or law and 
order, is at pains to show, both how the work of 
our forefathers seven hundred years laid the 
foundations of our present lrfe, in what 
i it has altered in the interval. 

e chapters on education and literature are 
ee good in this respect. In the former, 
. Salzman makes clear the reason for the 
puzzling difficulty in the early study of mathe- 

matics. Why was arithmetic, which we now 
as the foundation of all exact intellectual discipline, 
then relegated to the Quadrivium or second stage 
in education, and only attempted by the few f 
The answer is that the Arabio system of numeration 
had not yet made its way into the schools, itself a 
historic fact of high social and intellectual import. 
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In treating of languåge and literature Mr. Salzman 
brings out, with équal prominence and usefulness, 
the value of the contact of Anglo-Saxon and 
Norman French in the three centuries after the 
Conquest. To this we owe the simplification of 
English grammar, the wearing away of genders 
and inflexions, which has made our speech the 
universal and adaptable thing which it now is. 
The illustrations have been ransacked from the 
libraries of western Europe, and are a striking 
proof of the wealth to be gained from the study 
of medieval illustrated manuscripts. F. 8. M. 


Transactions of the Institution of Chemical Engineers. 
Vol. 3, 1925. Pp.137. (London: Institution of 
Chemical Engineers, 1926.) 

THoss holding the opinion that chemical engineer- 

Be distinct and important a study as.are the 

other better-known branches of engineering might 

well point to the contents of this volume in justifi- 
cation of their views. There is a series of papers 
on industrial water supply and steam pollution. 
an authoritative discussion of filtration, a descrip- 
tion of the machines used in magnetio separation, 
and a couple of lectures on petroleum distillation 
and steam jets. The latest developments in steam 
tion are also considered, for the volume 
moludes a good account of the Brunler internal- 
combustion boiler, which employs a flame burning 
continuously under water, and an in 
description of the Benson generator, in which water 
is converted into steam without ebullition by 
heating it under the critical conditions of tempera- 
ture .and pressure. These brief references will 
suffice to indicate the wide range of technological 
interest covered during the year. Of the pa 
themselves, it need only be stated that their 
eral merit testifies to the vitality of this youthfyl 
itution. 


The Chemical Age Year Book, Diary and Itrectory, 
1927. Pp. 155+ Diary. (London: Benn Bros., 
Ltd., 1927.) 10s. 6d. net. 

In addition to a very convenient diary, this book 

contains information of special interest to the 

chemist. Short notices are given of such subjects 
as research o isations, chemical and allied 
societies, patenting of invention, use of industrial 
chemicals, trade name of dye-stuff Intermediates, 


certain stock-exchange prices, etc. Various tables 


of constants and chemical data are included. A 
chemical directory and a number of trade advertise- 
ments form a large part of the volume. At the 
present time there are so many excellent collections 
of physical and chemical constants available that 
the advisability of including such information, 
especially in an abridged form as in this diary, 
may be doubted. On the whole, however, the 
material selected for inclusion takes up only 4 
small portion of the book, and the data may have 


| definite value in special ciroumstanoes. The bind- 


and Pa appearance of the book are ex- 
t. is may partly justify the price, which 
is rather high compared with that of diaries 
generally. J. Remy. . 
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Letters to the Editor. 

[The dior does not hold himself i lade 
opinions expressed by his correspondenis. Neth 
_oan he undertake to return, nor to correspond with 

the writers of, rejected manuscrepis wniended for this 
or ary other part of NATURE. No notice 1s taken 
_ of anonymous .] 
Stresses involved in Tests of Hardness, and a Table 
of the Comparative Hardness of Certain Metallic 
. Elemente. 
In Natures of Jan. 28, 1926 (vol. 117, p. 117), I gave 
a description of a method of determining ‘ Hardness,’ 


i in which a oone of the material to be tested was pressed 


against a hard surface (sapphire), and the area of the 
flat thus formed at the point of the cons by the applica- 
easured, the hardness 


-tion of a known force was m 


being’ defined as applied force+-area of flat, that is, 
streas which the material can sustain. 
forms of testa in which hardness is determined 
by the effects of ao ing force (whether by the 
indentation caused by a ball or-the flattening of 
@ point or ridge) the streasea Involved can be oree 
as & volume-compreasive combined with two ahearing 


In 


` stresseg,» and the ‘principal points of interest can be 


illustrated by a simple example. Consider & cube the 
edges of which are the'axes v, y, z ( 1), and let & com- 
pressive foroe F el to on w, y faces, while 
the other z, s and y, z faces are free from any e 
force. These are the SEAE eee and they 
be satisfied b jposi t a volume compres- 
oan all fhe face. while the shears the com- 
‘ponents of which, each equal to F/3 parallel to s and z 
and s and y, act to increase the preasure on the v, y 
‘faces and to neutralise that on the faces a, x and y, z. 
If k and n are the coefficiente of volume compressi- 
- bility and rigidity respectively, the result of the appli- 
cation of F is that the distance between the z, y 


" is diminished by $ (=, + =), while between the 2, z 


and y, ¢ faces the distance is increased by $ (Z-a) 
and the maximum value which oan be given to F in 





this expression may be taken as defining the hardness 

of the material. ` 
Tn -all solids there are two distinct- limits to the 
strains which they can withstand, namely, increase of 
volume and shearing strain. There is no known limit 
to the volume compression which can be borne by 
a solid; in faet, k increases continuously with’ the 
pressure, and hence when fracture is produced -by 
ing, the cause is to be found in Ita inability to 

resist shear. 
No. 2980, Vou. 119] 


Whether the coexistence of volume compression 
with shearing stresa alters the limita of strain for the 
latter is not known. it seams probable, however, that 
it does, or at any rate may, do so: but assuming for 
the moment that k and n are independent, the hard- 
ness of a solid is three times the force required to cause 
it to shear. . 7 

In addition to the streases just mentioned, reference 
must be made to the friction between the surface of 
the test piece and the harder subgtance by which the 





Fig, 2.,—Hixtenslon. 


crushing force is applied. ‘This effect, which depends 
on the coefficient of friction, differs for each i 
but in general adds -to-the- apparent‘ ‘ hardneas’ by 
opposing sliding motion which occurs at the area of 
contact. . r 
In tensile tests the character of the stresses is 


ifiverted : volume compression is replaced by volume 


ture may oocur either because the 
isite volume extension 


or the requisite shear, and nature of the break 
depends on which of the limits is the ter. When 
‘the limit of volume extension is the material 


may be malleable although not ductile. but if it is 
ductile it is necessanly.also malleable. 

The ‘tooompanying table gives a list of 24 metallic 
elements arranged in‘order of their hardness, For 


Merattio ELEHANTE ARRANGED I" 
ORDB OF HARDNASS. , 


Hardness stated in tons/square inab. 


Tsim oF 24 


ODDANA OA Oe 
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most of these the hardness is of little practical import- 
ance, but the table does show how capricious this 
quay is and how apparently unrelated either to 

ensity, atomic weight, or position in the periodic 
classification. i i ; 

Much depends on the oondition of eech imen 
and on ihe a to which it has been subjected, 
as, for example, whether it is cast, fotged, rolled, or 
drawn. In the cast state some of the metals consist 
of an te of small c which separate oom- 

tively easily, and in these cases the value found 
or their hardness relates to the junctions of the crystals 
and not to the crystals ER ven: 

Only those metals which are, to some extent at 
least, malleable, give a true measure of hardness in this 
form of test. (These are marked M in the table.) 
The others show the ap t hardness of the par- 
ticular specimen used, depending, in part, on the 
closeness of the aggregation of small crystals, or on 
the relation of the crystallographic axes to the direc- 
tion of the crushing force. 

Many oer have been tested. Various kinds of 
steel range from 700 tons/square inch for hardened 
carbon steel down to 56 tongi inch for pure 
iron, and it is worth while to notice that none of the 
reputedly hard metals such as iridium approach the 
former figure. A. OK. 

9 Baring Crescent, Exeter. Í 





Is Darwinism Dead ? 


Tou review in Natura of Jan. 15 of my criticism 
on Mr. Wells’s somewhat antiquated biology has se 
just been shown to me, hence the delay In my send- 
mg this letter. I will make it as bref aay arte 
for I am only concerned with showmg the 
distmguished reviewer, Sir Arthur Keith, though he 
has doubtleas been given a few sentences from m 
book for purposes of quotation, has not read the boo 
itself. < 


(1) He says: “8o adroitly does Mr. Belloc cover his 
verbal tracks with a smoke goreen ” that he cannot 
determine whether I am a ‘fundamentalist’ or a 
‘Darwinian.’ As & fact, I cannot conceive myself 
bemg either, but the point is that no one who had 
read my book could have i 
mentalism ’ was the issue. The only issue was whether 
natural selection were the proceas whereby the 
differentiation of species came about. 

(2) He says that I give ‘with approbation’ Bt. 
Thomas’s conclusion that the creation of man , wag 
(in scholastic language) ‘immediate’: that is, special 
and direct. Had the reviewer read my book he could 
never have sincerely written that. I quoted- this 
conclusion on immediate human creation 
to show that 8t. Thomas probably thought the creation 
of animate beings other than man to ‘mediate ’ : 
that ig, evolutionary. 

(8) The reviewer is “‘ forced to the conclusion ” that 
I have never read “The Origin of ies.” If he 
had read my book he could not poambly have been 
‘forced ’ to so foolish a conclusion. All I say in it on 
this matter is written in direct relevance to that 
work—with its only original (and erroneous) thesis of 
natural selection as the machinery of differentiation. 

(4) He says that “Mr. Belloc resuscitates this 
ancient misrepresentation of ‘accidental’ and ‘single’ 
variations,” and follows the sentence up with a 
deal of irrelevant abuse. Had he read my book he 
would have found that I knowall about Darwin’s retreat 
in this matter, and am careful to point out that it was 


a muddled retreat. For the tical itary 
against natural selection lies just as m to a 


mili 
thousand cases out of illion as to one out of a 


thousand. 
No. 2900, Yor. 119] 


i that ‘ Funda- 


(5) He so completely misu:derstands the example 
I take from the growth of horns that he clearly has not 
read the neal but 1s judging from a chance 
sentence ore him, and even t he fails to 
grasp. My seeps stated, emphasised, reiter- 
ie ae t multiple adaptation is mathematically 
Incompatible with the blind mechanical action of 
natural selection. Multiple adaptation presup 
design. The citation of the hormone as a disproof of 
God is wildly off my pomt. One might as well sa 
that the presence of ghue in a piece of woodwor 

isproved the presence of a ter. 

6) I have kept to the last the most damning count 
in this indictment. The reviewer seta me down as 
owing my remarks entirely to Mivart, as having merely 
copied Mivart ’a work of more than half a century ago: 
implying my ignorance of all since. Had he read my 
book he would have seen that I quoted from authority 
after authority among the highest names in modern 
biology from the beginning of the discussion to works 
which appeared so recently as three years ago. I 


give their actual words, whi ve with What in- ' 
creasing force the ald fade Obed Dareanias theory of 
natural selection has been beaten down. I end by a 
F eee ight easily 
have made it a h . No one who read my 
book could possibly have missed this continped and 
repeated citation of authority from every side, which 
is the principal feature of this section. 

I conclude, therefore, that the reviewer has not 
read my book; for I hope that not eveh the most 
violent religious animosity could lead him to deliberate 
mnisrepresentation. H. BaL.oo. 


Not only did I read Mr. Belloo’s book with great 
care, but sone tend beds pte hail, Se eae 
works of some of the authorities he cites. p- 12 
he mentions, with bated breath as it were, “the 
great work of Vialleton.” This “great work ” is a 
very eo" elamentary treatise on embryology which 
Prof. L. Vialleton, of the University of Montpellier, 
wrote for his students, and it stands in much the same 
relationship to the works of Charles Darwin as do 
those of Mr. Belloc to Shakespeare’ 


B, ° 
Mr. Belloc cites Vialleton as his authority for 


denying the possibility of birds having been evolved 
from tiles. On ing Prof. Vialleton’s “ Élé- 
ments de morphologie des vertébrés ’’—published in 
1911—I found on p. 611 that after citing what 


Huxley, Owen, Seely, Mivart, and Gadow had to say 
about the matter, Prof. Vialleton concludes thus: 
“D'origine dea oiseaux reste donc dans le plus 
complet mystère,” which is a very different thi 
from denymg their origm from reptiles. I have 
collected many other errors of a like kind, enough 
to convince me that Mr. Belloc’s references are 
untrustworthy. Many of the authorities he cites, 
such as my friend the late Prof. Dwight, of Harvard, 
belo to the generation which never succeeded m 
I ting the teachings of Darwin. 
; ÅETHUE KEITH. 


Radioactivity and the Heat ‘of the Earth. 

Ix his presidential addreas to the Geological Society, 
abridged in Narog of Jan. 1, Dr. J. W. refers 
(page 15) to the above topic m the following words: 

though the whole of the energy given out by 
radioactive elements, when isolated, ws converted into 
heat, it is probable that a considerable proportion of 
the energy liberated by, such elements, when they 
occur as rock-constituente, is used up in Aiea, 
physical, chemical, or atomic changes in the surround- 
Ing minerals. 

H2 
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‘That much of the radioactive energy set free in | allowance for the effect of the y-rays. On the assump- 


the dismtegration of radium and thorium is absorbed 
in other ways than in the temperature of the 
rocks is clearly shown by the formation in oertain 
circumstances of ‘pleochroic haloes’ round radio- 
active minerals. This occurs especially in the case of 
zircon embedded in biotite mice. Such a halo is a 
sphere with a radius of about 30 microns, and has a 
minute zircon at the centre. It is of a darker and a 
aie brown and far more pleochroic than the rest 

e mica, The difference 1s usually assumed to be 
the result of ionisation by the radiations from uranium 
and thorium contamed m the zircon. The possibility 
of atomic changes under the influence of a a-Tays 
must, however, not be ignored. 

“The formation of the haloes must R & con- 
siderable abso 
will be i 
of the halo may be some 15,000 tmes that of the 
zircon at its centre, and more than 300,000 times that 
of the uranium and thorium to which the halo owes 1ta 
existence. Nor is it probable that this absorption is 
confined to the pleochroic haloes. 

“It is, therefore, doubtful whether there is any 
considerable exceas of radioactive energy available for 
rene ae temperature of the earth.” 

e absence of any experimental evidence in their 
support, such views as those expreased by Dr. Evans 

cannot aie allowed to go unchallenged. They are Hable 
to mislead, and to put difficulties in the 
way of those who are interested in the trend of this 
aspect of geophysics, but are not sufficiently versed in 
the te of radioactivity to form an independent 


d 
h e ns of pleochroic haloes around radio- 
active ‘inclusions in certain minerals certainly does 
show that some of the energy of the radiations emitted 
by the inclusions produces effecta other than thermal 
ones ; but before we are justified in stating that much 
A cig nee po E at 
to the available evidence, and this decides con- 
clustvely against Dr. Evans's view. 

There is no evidence m favour of the view that an 


idio lem eee of the energy liberated by the 
Spl EA icing $ occur as rock constituents, 


of the kind suggested 
bg coe ae a eil determinations of the heat 
die fae by a alone and with its disintegration 
products, the substance has been enclosed in a glaas 
tube of sufficient thickness to absorb the a-rays com- 
pletely, as well as more than thirty per cent. of the 
8-reys, and it is well known that the glass contamer 
rapidly becomes coloured by the action of the rays, 
fhe caola bene analogous to those observed in 
pa Woe . Evang’s views correct, we should 
expect that the heat development as determined ex- 
permmentally would be consi ee eee 
calculated from a knowledge of the number and energy 
of the rays involved; but this is far from bemg 
case. Thus, for radium alone, that is, without dis- 
integration producta, the calculated heat ey ee 
per gram of the element is 25-47 cal. eh na 
the measured value is 25-] cal. per (Rutherford 
and RONE or 25-2 cal. per hour (Hee), and these 
eRe values probably require to be raised ay 
0 2 or 0-3 cal. hour owing to incomplete abso iad ra 
radium m the apparatus 


of the +-ra 
Natung, 116, p. 897, 1925). 

Almost agreement is obtained between 
ment and Se ee ie ce ee 
develo by 1 gram of radium together with ita 
short-lived producta. The results of iment yield 
185 cal. per hour (Rutherford and Robinson), and 


187 cal. per hour (St. Meyer and Hees), both results 
probably bemg somewhat low owing to insufficient 
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ion of energy, the itude of which . 
when it is oy ae hal the mass 


tion that all the energy of the rays is converted into 
heat, and with the latest data, the total.heat pro- 
duction of radium and its short-lived ucts in 
equilibrium works out to be 187-7 hour 
per gram of the joss element (see PMI. Mag. 
vol. 2, , 1227, ). From the close analogy 
Petwect tho cede Gs and in minerals, it seems 
safe to conclude from these results that the energy 
of the radioactive rays expended in the manner 
suggested by Dr. Evans does not amount to one per 
cent. of the total , and is probably not more 
than about one-tenth of this value. 

Determmations of the heat production in uranium 
and m thorium minerals have also been carried ‘out 
experimentally. Here the effects are so small that 
the results cannot be expected to agree v closely 
with the calculated values. Nevertheless, the agree- 
ment is surprisingly good and gives additional 
support to the conclusion reached above. 

Another aspect of the problem is worthy of mention. 
A rough calculation indicates that the energy of the 
a-particles emitted by the inclusion during the life ofa 
representative pleochroic halo may amount to several 
hundred micro-calories. Were an appreciable fraction 
of this energy to be stored in the halo and liberated 
say by the application of heat, it is to be expected that 
the halo would attam a t ture reckoned in 
thousands of degrees. But no 80 violent occurs 
in practice. Glasses and minerals coloured by radio- 
active rays are restored practically to their o 
condition when their temperature is raised to from 
200° to 400° C., and in the proceas they exhibit the 
phenomenon of thermo-luminescence with the emis- 
sion of light of characteristic colour; but the energy 
go liberated does not produce catastrophic resulta, and 
is manif small. 

The problem of the thermal history of the earth is 
unquestionably one of great art ae and in its 
elucidation much still remains to be done. But we 
cannot lightly dispose of the fact that radiogotive 
processes must have exerted a profound and indeed 
ea controllmg infiuence in maintaining that 
vigour which has characterised our planet throughout 
geological time. The effects of uranium, thorium, and 
potassium cannot be ignored in geothermal considera- 
tions, and m the absence of any experimental evidence 
to the contrary, we can continue to assert with 
confidence that practically the whole of the ety 
associated with the radiations emitted by these ele- 
ments is available for raising the temperature of the 
rocks in which they occur. 


University of Sheffield. 


Rosmer W. Lawson. 





T 


Progressive Lightning. 
Ix Narora of Nov. 20 last, Prof. C. V. Bone las 
„an article on some attempts to photograph ‘pro- 


Sippehbctis pista ol in which he refers to observations 
of *‘ multiple Se eee 


other along the same 

There is no doubt o ie seule abbas 
of multiple flashes, but I have very serious sea ubta of 
there being more than one flash in reality. 

Córdoba is an excellent place for the observation 
of lightning, as. the electrical displays are frequent 
during the summer months, and they are some of the 
strongest I have ever witnessed (in several of 
ant aes i on the 
bluff overlooking the river, with a clear view over the 

in almost all directions for many miles, 
Piraya are often obeerved at distances of forty to 
fifty miles and many pas directly over us. Housea 
of the astronomers and other buildings have been 
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struck several times during my residence here, and 
one of the steel and concrete domes was struck once. 
In the early history of the Observatory one of the 
astronomers was in his room in assistants’ 


dirtinot dashes, hut 1 cannot 
because they are Invariably 
when the flashes are distant, usually too 
distant for there to be any sound. Now we have 
every reason to expect that just as many of this type 
of flash should occur near by as at a great distance if 
there are really several ea instead of one. But 


within a hundred yards are sensibly mstantaneous 
to both eye and ear, and always single. 

From these facta I conclude that the ‘ multiple’ 
flashes are due in some way to erratic refraction in 
the atmosphere. 

It would not be without value for two 
observers, some twenty or thirty apart and m 
. telephonic connexion, to test this matter by observing 
whether the flashes which appear multiple are 
observed to be so at both stations m cases where 
the flash is very close to one station and distant from 
the other. C. D. PERRINE. 

Observatorio Astronómico de la . 

Nación Argentina, 
Córdoba, Deo. 19. 





I wave to thank Dr. Perrine for his observations 
on my article on ‘‘ Progressive Lightning.” They 
are in ing as indicating some di in the 
appearance of lightning in the Argentine, where the 
strokes are exceptionally strong, and that of lightning 
m Great Britain. Here without any question the 
appearance of the multiple flash is found when the 
distance is as little as a Kilometre, and I certainty 
believe much leas. In Cordoba Dr. Perrme only 
observes this when the flashes are so distant that 
thunder is barely heard. Such a distance here -is 
from srxteen to twenty kilometres. I suppose here, 
with a flash near enough, even if it were multiple, 
the eye would be so dazzled by the primitive 
as not to be able to see those that follow, but it is 
difficult to account in this way for the great distance 
implied by the faint audibilty of the thunder. I 
have seen a large number of photographs taken with 
an ordmary camera held in the hand, and not in- 
tentionally moved as Dr. Hoffert’s was, but neverthe- 
leas not really fixed, which show the multiple flash, 
and the size of the flashes on the plates indicates that 
they must have been fairly near. At any distance 
such as sixteen kilometres flash would occupy but 
a small portion of the 

I could have wished that Dr. Perrine had supple- 
mented his eye observations with photographic records 
which wo be easily obtained m so favourable & 
locality. It’ would Spee that it is a suitable place 
for my pro experiment, that is, if the 
descent of the empty case and stick is not a danger 
as it is with me. I might add to my ious 

erably of about 
be without a head 
_but with one calibre extra of solid composition over 
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late. 


-rather than over large areas (the 


the hollow left by the spindle, and that the usual 
proportion of coarse charcoal be retamed, so that 
the whole length of the trail should contam live 
sparks to improve its conductivity. Such a rocket 
would attain perhaps double the usual height and 
move with immense speed. 

If any question should arise as to the conductivity 
eC ee ee 
rocket to carry up a hundred metres or more of fine 
copper wire arranged like a life-line so as not to kink. 


Owing, however, to the inconvenience of laying this 
in thunder rain I would first rely on the ; 
C. V. Boys. 


The Polishing of Surfaces. 


lishing, 
layers were actually melted—the ay plied 
being ample to uce melting, and the difficulty 
with regard to temperature disappearing if the heat, 
due to friction, was produced at pointa of contact 
ture at & 
mathematical point-source of heat being infinite). In 
Naturs of Jan. 29, Mr. N. K. Adam contends that 
“it does not seem necessary to suppose that actual 
liquefaction oocurs,’’ since ‘“‘the polisher.will tear 
away the surface particles of the ” and “ some 
of thew particles will naturally be redeposited else- 
where at random, thus forming the am ous layer.” 
Now it is difficult to believe that les of glass 
at random will have a poli surface, evan 
though theese particles be of molecular dimensions, 
since each particle will be covered by a surface layer 
of gas, or other substance, which will prevent oo- 
rape ieee Mga: turea. It might be con- 
tended that in ishing process the particles 
(ons tool the parlada bad na tune Co sime & surla 
layer, but that is surely a highly improbable assump- 
tion. It seems to me that Mr. Macaulay's letter 
gives the key to the rational explanation of surface 
polish. 


James MUR. 
The Royal Technical College, 7 
Glasgow, 0.1, Jan. $1. 





PHRHAPS my letter of Jan. 29 requires some further 
explanation. I did not suppose that the particles 
were redeposited as a dust on the surface, expecting 
them to coalesce spontaneously to a polished layer ; 
this would of course be impossible. , however, we 
examine what would happen to the molecules on the 
liquefaction hypothesis and on mine, it appears that 
mine is simpler and more probable. On the lique- 
faction hypothesis, the forces of adhesion between 
the moving polisher and the surface (constituting 
friction) are posed to produce heat first; this 
heat then li es the surface layer. That means 
that the friction seta i thermal vibrations 
in the surface mol ; 1t is then necessary to 
suppose that the energy of these vibrations is dis- 
sipated leas rapidly than it accumulates, owing to 
the small thermal conductivity of the material ; 
finally, the vibrations become so intense that the 
molecules can no longer stay in their positions in 
the solid, and ‘ mel ’ occurs. It must further be 
sup that the layers remain liquid suf- 
ficiently long to flow to a plane surface, with whatever 
assistance may be given ye motion of the polisher. 

My hypothesis states t the polisher 
the Ae ha dragging away small particles. In the 
the 


surface to the polisher drags back some of the particles 
adhering to the polisher. Thus the polisher acts as 
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a temporary support on which many oles are with the ion that they are grains of 
removed from one pomt to another. v's work own varieties of this race of 
on static friction shows that this tearing away occurs wheat have bean grown here and studied during the 


under quite light pressure, despite the possible 
presence of surface layers of gas. “Glearly the random 
removal of particles, only some of which need be 
of molecular dimensions, from one point of the surface 
to another, must result in forming an amorphous 
Br if continued long eno 

there is en eno to move the surface 
molecules as a t of intense thermal Vibrations 
ents is all that melting amounts to—there must 

ts energy for the mechanical transportation 
pe ace ypothesis. Thermal vibrations are a notori- 


an Mes inefficient method of producing a specific 
mechanical result. The result required 1s the moving 


of molecules from an ordered lattice to a dis- 
orderly, am ous layer; and the motion of the 
polisher, ‘oie up and redepositing icles else- 
where, seems bly adapted to produce this. 


ting Mr. Maceaulay’s 
theary that the polisher only touches the surface at 
& point, ‘This seems almost incredible, with a moving 
pee of flexible material such as wash-leather. 
, even sup that the contact approxi- 
ety int con ee ee 
jections on the surface alone touching the 
poise one would expect that these points would 
worn or melted away long before the completely 
polished, plane surface was atfained, so that there 
would be contact over considerable areas in the later 
stages of polishi I should expect heat to be lost 
from the area at nearly the normal rate of 
loss from a plane area the size of the apparent 

oontact between polisher and surface. 
N. K. ADAN. - 

The University, 
Sheffield, Feb. 3. 





Wheat in 3500 B.C. 


A SHORT tame ago I recetved from Prof. Poulton 
and Sir John Russell small samples of wheat grains 
foupd by Prof. on, of Oxford, in a vase on the 
site of an ancient house at Jamdet Naar, 
seventeen miles north of Kish in Mesopotamia. 

The wheat, which Prof. Langdon dates 8500 B.o., is 
of much interest, not only on account of ite antiquity, 
but also because its grams are of a associated 

of this cereal. 


The identification of the races of wheat by their 
graines o is always difficult, and sometimes im- 
possible. this case, however, I conclude, from 
the features noted below, that they belong to 4 
variety of Rivet wheat (Trticum burgidum), a wheat, 
so far as I am aware, unknown to the ancient Egyp- 
tians, and the first authentic ancient sample of this 
race which I have sean. 

The characters of these grains, namely, large 
average size, blunt apex, very promment dorsal 
hump, and asymmetry or lop-sidednesas of some of 
the grains due hcl of the flowering glume on 
one side, are all of T. turgidum, and the 
grains are matched exactly by several modern 
varieties, which we annually at the Agricultural 
Botanic Garden at ing (see Pig. l}. 

A to a letter from Prof. Langdon m the 
Times of Feb. 8, the opinion has been expreased that 
the are those of Bread wheat (Trittoum vulgare) 
or bin wheat (T. compactum), but the grounds 
upon which these conclusions are based are not grven. 

The view that they belong to 7’. may, I 
think, be neglected, for their ee orsal hump 
and the asymmetrical form of some of the ins are 
opposed to this identification. I am also unable to 
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last thirty years, and the majority posseas grains 
similar in form to those of T. vulgare, but amaller ; 
a few uncommon representatives have the dorsal 
hump of T. i dated but the large size of Prof. 





Fig. 1 —Upper oupi ns of wheat found in a vese on the mte of 
a Bumeran house ( Bo) Two lower iows' grains of modem 
Rivet wheat (Trittesm tergidum) for oorparison. (Natural mre.) 


Langdon’s grains is agamst their classification with 


these. 

All trustworthy evidence we shows that 
Emmer (T. dicocoum) was the w t first grown by 
the oldest cviied poop ples, and I am of the opmion 
that these grains ong to the Emmer group of 
wheats ; they leave us still without any alue to the 
origin of the Bread wheat series, but I hope that 
farther discoveries in the region from which these 
have come will ultimately provide material for the 
solution of the problem. - 

Apart from ita botanical interest, Prof. Langdon's 
discovery is of much importance, m that it has proved. 
that the Sumerians were in ion of an advanced 
type of wheaf at a very early date. 


JOHN PREROIVAL. 
The University, Reading, 
Feb. 5. 





P 


The Length of Light Quanta. 

At the meeting of the American Physical Society 

in December last, Lawrence and Beams: reported 

experiments showing that the length of light ta 

is smaller than 3 am. ents were made me 

in the eee summer of 1926 on the same ject 

result, though by a different method. 

a the ta were however, a theo- 

retical consideration showed t @ positive result 

lish E probable, and so the resulta were not 
Tho a ning was as follows : 

P acl oan a a ab e nT 

oscillogram of a radio wave and that by & proper 


choice of ap (Dufour oscillograph) one can 
hotograph wave form for periods which are small 
Baon of a wave-length. o matter how small 


this fraction is, the photographic trace gives directly 
both the sme character of the wave and ita fre- 
ency because it satisfles the differential equation 


+ (297)*4y=0. Therefore, every-day electrotechnical 


~ 
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measurements show that quanta of lo Some in problems present themselves in 
have an effective length (in the sense of as a connexion with these facta, and a wide fleld for 
Beams) which 1s very much shorter than the wave- | observation and investigation is o up thereby. 

l of the radistion. ' HRIO FRIEND. 


Y T A ee PE eee ph and 
a photographic plate were used instead of a photo- 
electric cell. A cell with nrtrobenzo] as material 
was operated by means of sustamed oscillations of 
30 metres wave-length. of various sources 


these spectra were compared 
SL eee pe pla lying @ small direct field to the ocell. 
ais old waa ad justed-by trial go as to the same 
Intensity as the -frequency alternating fleld. In 
all cases the spectra were identical. - 

It was expected that if ight quanta should have a 


then since for an opening time of T= 
Imes are lo and some shorter than 
the relative tensity of lies would be seared No 
such effect was observed. Further, if the nicols were 
crossed well, the direct field which had to be applied 
was the root mean square value of the alternating. 

The trograph was a low-dispersion, "be, Moager 
ture Z Tone cient kindly loaned ya D 
of the Bureau of Standards. It was 
possible to observe the theoretical a D 
means of ıb. 

Needless to say, the experiments of Lawrence and 
Beams and those of the writer are a continuation of 
the experiments of G. P. Thomson with canal rays. 

G. Bes. 

Department of Terrestrial etiam, 

Carnegie Institution of Washington. 


A Polymorphic Oligochsste. 


DURING ẹ& recent vimt to North Wales an effort’ 
was made to increase our knowledge of its oligochste 
fauna. The most in mg result was the discovery 
in three different localities of as many different forms 
of one worm, usually known as the Venetian worm 
(Hisensa veneta oe In & rubbish heap near some 
gardens m Colwyn Bay I came across one specimen 
which closely resembles Rosa’s type. Hitherto this 
has only been found at Key, it is probably 
an introduction. The Welsh specimen, however, has 
tubercula pubertatis on four segments on one side, 
while the’ normal two are on the other. ' This recalls 
the variety ssbra. In a near by several 

imens of a very different form occurred. In 
ost ev British earthworm the girdle is much 
more fully developed dorsally than ventrally, but in 
these the conditions were exactly reversed. So 
rane aa ada ieee cg bl daa ee 
name, and variety may be known as 
tumada. e third form was found under the bark 
of a tree along with several dendrobænic worms, and 
this closely resembles some of the other varieties 
which have been described. 

We now have at least half a dozen well-marked 
varieties of this most unstable of all British worma, 
the list being as follows: 


l. fisenta veneta Rosa, typica. Kew Gardena, 
Sept. 1909. Colwyn Bay, Sept. 1926. 

. Var. sebra Mich. Ireland. Southern, 1809. 

Var. Jubernica Friend. Dublin, June 1892. 

Var. dendroidea Friend. Malvern, 1909. 

Var. robusta Friend. Kew, Oxford, Malvern 

and elsewhere, 1809. 
Var. tepidaria Friend. Oxford, 1904. 
. Var. tumida Friend. N. Wales, 1926. 
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“Cathay,” Solihull, Jan. 18. 





Tuning-Forks with Parallel Prongs. 

ATTENTION has been directed by Mr. Maxwell 
(NATURE, Jan. 22, p. 124) to an tly extraneous 
overtone heard m tuning-forks, pitch of which is 
one octave above the fundamental tone of the fork. 

An lanation of the presence of this tone was 
supplied by the late Lord Rayleigh, whe ascribed it to 
the action of unbalanced centrifugal force set up by 
the motion of the ends of the prongs m curved paths 
(“‘Collested Papers,” vol. 1, p. 318). 

A state of oscillatory tenmion thus comes into exist- 
ence within each vibrating prong, and the frequency 
of this oscillation is double that of the transverse 
vibrations of the prongs themselves. The same holds 
for the bases of vibrating reeds and the ends of a 


cian ot 
obtained the octave tone 
a a o box of a 512 fork. It may AAN 
out by means of a Helmholtz or other seh P 

‘Ap Mr. Maxwell remarks, it is also heard when the 
a end of the vibrating fork is placed on a table. 
With gentle pressure, the fundamental alone is heard, 
but with increased pressure, the octave abpve becomes 


audible, the pressure ha to be mecreased as the 
amplitude of the i aC te By using & 
that the 


domestic spring-balance it may be fo 
preasure to bring out the octave of, say, & 
612 fork l prongs rises from 1 or 2 ounces 
to 6 or 7 ounces while the octave remains audible. 
When the prongs are inclined to the stem, a com- 
ponent of the centrifugal force is not transmitted to 
the stem, and the vibration of the butt end due to this 


en 


cause is of amaller amplitude. G. E. Arran. 
Department of ied Physics, 
University wW. 


[Mr. W. Anderson, College of ORT 
chester, writes to point out that the effect desoribed 
by Mr. Maxwell is also referred to by Lord Rayleigh 
in his “Theory of Sound,” vol. 2, p. 463.—Eprron, 
NATUR. | 





Adsorption of Dyes to Silver Halides : a Correction. 


In a letter on this subject (Natunn, Dec. 25, p. 9138), 
the number of dye molecules adsorbed at saturation 
to the surface ions of silver bromide crystal was given 
as about 1 dye molecule to 20 ions at pH 5:5. An 
error in the calculations has been found, which shows 
that the adsorption should be just ten times as great, 
namely, 1 dye molecule to about 2 ions of the lattice 

surface. Inasmuch.as the dye adsorption increases 
with increased pH, it is probable tha that the hmiting 
adsorption denmty occurs a the formation of a com- 
plete monomolecular layer. It may be poasible to test 
whether the maximum senaitising effect is reached 
beforé this layer is completed. 
°S. E. Sapparp. 


Esstman Kodak Company, 
Rochester, N.Y., Jan. 132. 





George Henry Lewes. 
I SHOULD esteam it a great favour if any one 
ing & photograph, however small, of rge 
Henry ‘Lewes about 1875, would allow me to have 
it copied. E. SHARPEY-SOHAFER. 


University New ee 
Edwmburgh, Feb. 7 
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The Electron as a Vector Wave. 
By Prof. C. Q. Darwin, F.R.S. 


HE inni electron of Uhlenbeck and 
~-  Goudsmi brilhantly filed up a serious 
gep in atomio physics, but, while we cannot with- 
old our admiration from ita successes, it is only 
fair to consider certain defecte` from which it 
suffers. When what is required is to double the 
number of states of the electron, it is at the least 
erous to introduce three extra- degrees of free- 
dom and then make an pai (though not 
unnatural) assumption which cuta down the triple 
infinity to two. The electron is in fact given a 
complete outfit of Eulerian angles, even if it may 
not be n 80 to expres the matter explicitly. 
Now we the electron as the most primitive 
thing i} Nature, and it would therefore is much 
more satisfactory if the duality could be obtamed 
without such great elaboration. The present com- 
munication is an attempt to do this ; It is, I think, 
poms, though falling short of complete success, 
ut as future would mvolve a very 
amount of work, it seemed better to expose the 
theory to oriticiam at once, in case some serious 
Ss can be made against the whole principle 
of it. 
The above criticism of the spinning electron is 
ps partly aesthetic, but there are otherg. 
us though dynamical principles have been shown 
by both Thomas (NatTuRn, 117, 514) and Frenkel 


(Zet. f. Phys., 37, 243) to give doublet 
correctly, yet neither of them has sepia tar 


mpchanics is better) definitely excludes half 
quantum numbers for the spin, and so would lead 
to triplets instead of doublete—l, 0, —1 instead 
of 4, —4. It is perhaps also not unfair to argue 
that the quantum Sa ar is largely guided by 
the pracie that nothing alp pi T is to be 
explained, so that a theory is to be ed as 
suspect, which introduces a number of higher 
quantum states of rotation, only to bar them later. 
The advent of the wave mechanics must have 
suggested to many a way out of these difficulties 
by Asa E ae electron to a transverse rather 
than a longitudi 
the number of states with the necessary factor 2. 
The idea involves diffi when more than one 
electron is present; we discuss and tenta- 
tively meet this difficulty later, but a necessary 
preliminary is to obtam a system of equations for 
the si electron. In doing-so we are endowing 
it with an mtrinsio duality to which there is no 
direct analogue in dynamics, so that. the only 
` guidance we have is that the equations must be 
of the wave form (to conform to lacaia dynamics 
in the limit), and must be such as to gi 
the structure of -doublet spectra.~ It is scarcely 
conceivable that the equations should not involve 
the functions, and this excludes, as & 
great many trials showed, any wave type built on 
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wave, for this at once provides: 


Imes like the electro etic equations, for the 
Schridinger function will not tolerate a divergence 
relation of any kind. Moreover, such of 
wave do not appear to exhibit those ities of 
approximate degeneracy which are implied by the 
Paschen Back effect. It is, however, possible to 
construct by a much more inductive process a 
system of waves, of a vector character though not 
transverse, which completely reproduces the doublet 
spectra, and then to generalise from this. 

The general character of doublet spectra is given 
by having two dependent variables, each of which 
nearly satisfies the same equation, say Df =0 where 
D, depending on z, y, z, t, is the operator in 
e Ap equation. Let a, 8, y, è be small 
perturbing operators in z, y, z, t} and solve the 
equations : 

Df+af+fg=0) (1) 
Dg+yf +g =0) ` 
Near any characteristic W, of Df =0 there are then 
two solutions of (1) with just the right type of. 
degeneracy. Our task is, therefore, to discover 


forms of a... 8 which will give the observed 
values of W for doublet , and this is not so 
hard as might appear at sight. 


The terms of a doublet trum are very oon- 
veniently epitomised as follows. We take k=0, 
1,2...fors,p,d...and—k<m<k, m being 
mtegral. For Ri values of m solve the following 


equations for W: 


a| W — pm —o(m+1)] —b.4,9(k +m +1) =O 
hO 
ba W +pom-olm-1)] -aa 1p(k —-m+1)=0 


where p, œ are the Landé constant for doublet 
separation and the normal Zeeman effect in 
unite. It will be found that the solutions give 
as the distances of all the Zeeman levels from the 
centre of gravity of the terms at all strengths of 
magnetic field. (The equations give two end 
solutions of different form from the others, and 
these give the two extra members for one com- 
nent of the doublet.) The above equations were 
pa by polving the complete problem ‘of the 
spinning electron and then adjusting the constants 
by trial; a, and 6, are then the coefficients of 
a spherical harmonic for the two directions of spin. 
We shall not further Inquire mto their meanings ; 
when suitably normalised they will.of course be 
connected with intensity, but we need feel little 
doubt that intensities will come right on practically 


y trial with k=] and 2 it is easy to construct 
the operators a... 8 and these are then found 
to work for all cases. The equations (1) are: 


(DPR) +g motes tig -Rg + iB) =0 


(D+ +5 og aii f + Bf -iRy) -0 


In these D is the Schrödinger operator, written in 


, (8) 
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the form ‘of Dirao (Proc. R. 9., 112, 661) with the 
view of relativity generalisation : 

1 Qo /2emce\3 2x1 Ne? o 
poe AB GPa BS 
eve ( O 2 


2r Ner 71 
tA ay Y ) 


tA J A 
and 
O20. Ss o 0 O O 

Reya ay Bam tae — tap Ham tg Yie 
N is the atomio number of the nucleus, and we 
have reversed Heisenberg’s process of derivi 
Landé’s doublet formula from the mean of 1/r’. 
As it will be needed later, we here note that with 
the present formulation the time occurs in f and g 


in the form erp- iz (mct+ Ws. In spite of their 


appearance the equations (3) are symmetrical in 
x,y,z, when H =Q. - 

e presence of coefficients Ner/r, eto., is & 
strong invitation for us to generalise, since they 
are simply the electric forces. Moreover, this 
generalisation is required if we are to show that 
the anomalous Zeeman effect is the same phe- 
nomenon as the doublet effect We first split the 
two equations mto four. Multiply by arbitrary 
constants a, b and add. Then do the same with 
ia, -1b; —b,a; 1b, ia. We call the quantities 
af+bg, ete., X,, X,, Xa X, (The process is 
nearly, but not quite, the same 4s taking real and 
imaginary parts of (3).) The equations then 
become : 

DX, — 0,X,- U,X,4+ UyXy90 
DX,- U,X,-— U,X,+ U,X;,=0 
DX,-0;X,-U,X,+ sera 
DX, + U,X,+0,X,+ U,X,=0 


l e O O 
D-3 wei Er Egy) 
l e 0 O 206 
Us wan ( Bese — Bee) +e 
These equations, which are really’ only two, are 
now in yector form for ormations, 
i T auo ad X e X a8 & vootor. 
e can therefore take the magnetio oroe in any 
direction by adding on to U,, U, terms like the 
last in U,. It remains to apply the relativity 
transformation. The first point to observe is that 
(4) is not in space-time tensor form. To make it 
go we must use the fact that with sufficient approxi- 


mation -imas Remembering that E, is the 


(4) 


where 


14 component of the force tensor, this shows that 


tho equations must be put in the form 


8 DX, - VX- Vas + VX, =0, ote. 
where 
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tion, but is not in fact covariant for space-time 
ormations. It is n to take the 
electric terms in V to be twice as as the 
really are ; this is exactly the trouble of Uhlenbeo 
and Goudsmit. We shall discuss it later, for the 
resent simply doubling the first factor in V,, eto. 
Now Write 2, %,ryr, for x, Y, 2, set, and h Pa» Py» — thi 
for the vector and static potentials ; also for the 


six forces put Fyn sto etc. Remembering 


that o/dx, is much than 0/éz,, eto., and that 
H is much smaller than Ẹ, we add on certain 
insensible terms and obtain as our final equations 


. (6 
api eta | ©) 
T, X, +7 X41 X_+TyX329) -© 
where 
Of. (0 , 2re,\%_ (2emc\") 
Tae (ae, t) Gas 
2 TE 
rE (Page + Foige, + Pages) 


On the present view, apart from the introduced 
factor 2, these equations constitute the ultimate 
dynamica of a single electron. It will not alter 
the observed values, and will haps fit- better 
with future generalisations if throughout (5) the 


operators o/dz,, Oto., are replaced by = +i, 


eto., as they are in D. 

The first three equations of (5) are antisymmetric 
tensors of the second rank and the last is scalar, 
but the variables can be permuted according to 
the following scheme, so that any one of the four 
equations is the scalar : ° 





X > | xy E xy 
Xs Ay Xx, | -X 
ee ae | A ai (©) 
xX, —Xy -X | —X, 


The existence of these permutations means that to 

the X’s as a vector is an unnecessary 
restriction, to which it may not always be con- 
venient to submit. For example, by allowing 4 
different rule of transformation the theory could 
be put in terms of four purely real quantities. 

e must next consider how the solution will go 
when more than one electron is present. This is 
a most important matter, for the replacement of 
independent by dependent variables might entirel 
alter the counting of the numbér of solutions. Wo 
shall omit relativity considerations and so may use 
(4) instead of (5). At first sight the most natural 
extension would be to td X,, eto., as functions 
of two seta of z, y, z; thus the first equation of 
(4) would become 


(D+ D')\X,-(U,+ U'A 
- (U, +U’) X, +(U3+ U’,)X_=0. 


This is now dimensionally a possible tensor equs- , The effect would be to double the number of 
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solutions, but it would seem that they would sort 
out as 2+2, not 3+1 as is required. We need a 
process which will give 4+4 solutions, reduced to 
3+1 by Heisenberg’s resonance principle (Zeit. f. 
Phys., 38, 411). is could probably not be done 
for most vector waves, but the permutations (6) 
suggest a way out; for in combining the two sets 
of variables there is no orae reason to select 
the same utation of both. The actual number 
af possible selections is easiest seen from (3), 
where in adding the effecta together we can inter- 
change the meanings of f and g. We shall in this 
way get two systems of equations each with four 
solutions, just the number required. The question 
af two or more electrons is, I think, the most 
serious difficulty for the present theory, and this 
ig only intended as an incomplete and tentative 
gel as to how it may be met. 

, we must consider the factor 2 which 
had to introduced to obtain the tensor form. 
This is evidently the original difficulty of Uhlen- 
beck and Goudsmit. It was removed by Thomas, 
who shawed that a rigid body when accelerating 
exhibits a sort of rotation on account of the 
kinematios of relativity. This brilliant explana- 
tion resolves the disagreement, but it really importa 
& foreign idea into mechanics; indeed relativity 


and rotation do not take at all kindly to one 
another, and it is not surprising that no formal 
Hamiltonian method has been found to cover what 
is really a blemish in geometry rather than 
dynamics. As we here have nothing co nding 
very exactly to velocity, we cannot use ‘he same 
type of argument. But regarding the matter from 
a more abstract point of view, may we not perhaps 
draw an inference from the fact that our work has 
forced us to have equations of the third degree } 
Relativity is essentially a point theory and is 
governed by a quadratic form. To a first approxi- 
mation motion is controlled by this form, and the 
associated wave equations are of the second d ; 
Now we have seen that the actual wave equations, 
though approximately of the second degree, are 
more accurately of the third. ‘Taking the analogy 
back, may we not conjecture that the quadratio 
form of space-time wants amplifying in some way 
(I fear the idea is quite vague) by terms of the 
third degree, and that the reason ad Thomas and 
Frenkel did not obtain a formal iltonian is 
because ‘ ee ’ dynamics is only an approxi- 
mation, which cannot be ectly represented by 
importing into relativity theory the foreign idea of 
@ rigid rotating body. But this speculation is too 
indeterminate to pursue further at present. 


Nerves and Muscles: How we Feel and Move. x 
By Prof. A. V. Hox, F.R.S. 


T is not an easy task to give the Christmas 
Lectures at the Royal Institution, especially 
on a subject like physiology, in which experiments 
are much more di aie tad in some others, at 
least when required to work without fail, to be 
intelligible and not to cause offence. The difficulty 
is*increased by the fact that one’s audience does 
not consist simply, in the words of the Royal 
Institution, “of juveniles between the ages of 10 
and 16”; one finds oneself addressing distinguished 
adults in many walks of life, and not only these, 
but also through the publicity given to these 
lectures in the press, a considerable proportion of 
the people of Great Britain. One must reflect, how- 
ever, in preparing them that they are intended for 
‘juveniles,’ and that if others to come they 
do so at their own risk and will be assumed to be 
‘juveniles ’ for the P of the lectures. It is 
true, as a matter of fact, that most lecturers are 
‘apt to pitch their lectures at a level much too 
high for their audience, and that by attempting 
to make them interesting to a child of thirteen 
they may well succeed in absorbing the attention 
even of adults comparatively in the matter 
with which the lecture deals. o all like to have 
things put to us simply, and no lecturer to a 
juvenile audit should pay any attention what- 
ever to ve the age of sixteen. 

The lectures at the Royal Institution 
are intended to include a considerable number of 
demonstrations and experiments, and without the 
use of live animals experimenta on the functional 
working of the body are impossible. Two fortun- 
ate facta, however, make it practicable to give 
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` astonishment 
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suitable phsyiological demonstrations at the Royal 
Institution : (1) that the isolated e and. tissues 
of dead cold-blooded animals will continue to 
function for considerable periods after removal 
from the animal; and (2) that in recent years a 
great variety of ectly good physiological i- 
ments, often of precise quantitative as well a8 
qualitative significance, have become possible upon 
men ; and if upon men, then also upon children. 
The fact that isolated tissues of animals will 
function for a long time after removal, ste he 
a commonplace af hsyiology, is not generally 
realised, and in i is & matter of entrancing 
interest to those who come upon it for the first 
time: it awakens all kinds of questions, scientific 
and philosophical, which not ant a ‘juvenile’ but 
also an adult tly desires to see answered. 
The beating of an isolated heart, which will 
continue for hours or days after removal from ite 
previous owner, provided that it be properly 
treated, is an extraordinary eye-opener to most 
people previously ignorant of phsyiology. There 
are few physiologists who do not remember the 
Interest which was aroused in 
them by their first sight of this phenomenon, or 
of the reflex movements of a frog whose head has 
been cut off, or of the contraction of a muscle 
preserved, sometimes for days, in salt solution, or 
of the electric current produced by an isolated 
nerve, or of the many other strange things that 
happen to little bits of tissue removed from the 
ordi environment which their previous owner 
supplied. It is such things that bring physiology 
first mto the region where exact experiments can 
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be made, and allow the factors: at work in living 
tissues to be examined carefully and at leisure in 
the laboratory. The astonishment which we, as 
physiologista, have felt at intervals at such things, 
and which, if we have not grown too old, we still 
remember, is one thing we can and should com- 
municate to our listeners, not only perhape at the 
Royal Institution, but also at our classes in uni- 
versities, The experience of the lecturer himself, 
at such a course of lectures as: these, is valuable 
as showing him the kind of thing that appeals to 


intelligent, keen, unso histicated, and natural 


le. There was no doubt from their applause 
that the audience approved of experiments in 
which the functions at Ged were revealed by 
such experiments on isolated tissues. 

Even more, however, than experimenta on sur- 
viving portions of dead animals did the audience 
appreciate the fact, which I am sure many of them 
had never realised before, that experiments of all 
kinds on the mechanism of the body can be per- 
formed on man, or in this case on children, without 
discomfort or danger. How many are the things 
which, when we were young, we wanted to know 
about the machinery inside which we live—and 
nobody told us. Gradually, perhaps, we thought 
that these things were not to be known, or were 
unknowable; gradually, perhaps, we reached the 
state, in whioh I fear a good many adults exist, 
of regarding the machinery of the y as some- 
thing unwholesome or ‘ ae If my audience 
had been simply one of adults, I might perhaps 
have been afraid of shocking them in taking a 
life-like model of a man to bits and trying to fit 
it oi San again, after describing ita various parts. 
In the case of children no such fear is necessary. 
As I have already said, there are very few small 
boys and not many grown men who do not want 
to take machinery to bits to see how it works; and 
children are quite ready to realise that they live 
inside a mass of complex and beautiful machinery, 
and are only too glad to be given the chance of 
taking it to bite, at any rate scientifically speaking, 
and examining ite parta. 

To a child there is nothing ‘ gruesome’ about 
tap ak ea eet aa amhen or in watching 
the food (by means of X-rays) travel along his 
inside; nor are they inclined to faint, as some 
adulta are, if one amplifies the sounds made hy 
a human heart, or shows a kinematograph film 
of the blood corpuscles swarming through the 
capillaries of the lungs The advantage of the 
audience at the Royal Institution is that they are 
natural people without any obsessions, so one oan 
epeak to them as one natural human being talking 
to another. Possibly some adulte may have 
thought that the children ought to have been 
shocked by some of the experiments we ormed ; 
I am sure, however, that very few of the children 
themselves lived up to such an expectation. It is 
only by contin suppressing one’s desire to 
know. more about, and to understand, the body in 
which one has to make a home for so long, that one 
ually develops an obsession that there is some- 

unnatural, unclean, or ‘gruesome’ about it. 
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It was most instructive to note which of the 
demonstrations, and which of the lantern slides, 
appealed most to the audience. Of the slides the 
one that seemed to please the audience best was a 
simple little diagram, taken from Cannon, showing 
how the food is propelled along the alimentary 
canal by & istaltic wave, consisting of a con- 
traction behind and a relaxation in front of the 
portion of food to be moved. This little ee 
evoked prolo clapping. I sup many o 
the Se A lang wondered hee the food 
moved along their insides, A perhaps at 
Christmas time, and. maybe wanted to but 
had found nobody to tell them. Another slide 


‘they obviously admired was a simple di of 


the central nervous system, taken from Prot. Pear’s 
book, “ Skil in Work and Play,” by which I 
described how they themselves, sitting up aloft in 
the cortex of the brain. were able to carry” out all 
kinds of automatic, or semi-automatio, activity by 
means of the ‘telephone exchanges’ existing in the 
cord below, and were able to appreciate muscular 
movement by the messages from muscles, tendons, 
and jointa which pass up blong the afferent nerves 
and into the different levels of the nervous system. 
Another slide which evoked obvious ede il was 
a simple piece of arithmetic by which explained 
how the greater the length of a race the slower 
one had to go. This is a fact of which we are all 
aware, but only recent progress in physiology has 
made clear what are the factors at determine 
it. The body has a certain ‘income’ of oxygen 
and a certain ‘credit’ upon which it can draw. 
If the ‘credit’ has to spread out over a longer 
period, leas of it can be spent per minute, the effort 
must be smaller,-and the speed lower. The fact 
that they obviously approved of this simple arith- 
metic, which PESSE contained nothing sensa- 
tional or -dramatio, is a tribute to the intellectuål 
level of the audience. 

The first lecture dealt with “ Nerves and the 
M they Carry.” Isolated nerves and muscles 
were shown working, the electric current produced 
by an excited nerve was demonstrated, and an 
experiment was made on the stimulation of the 
ular nerve of a child. The m semen 
along nerves were described, and the centra 
nervous system was likened to an automatic 
telephone exchange. 

The second lecture dealt with ‘‘ Muscles and How 
they Move.” In this, isolated muscles were stimu- 
lated, and a competition was i cae between the 
muscle-nerve preparation of a frog and the muscles 
of a child stimulated through the ulnar nerve. 
The child won easily, because his circulation was 
able to supply his muscles with the oxygen they 

uired in order to do the work, while physical 
aiftusi ion alone was unable to bring oxygen rapidly 
enough to the frog’s isolated muscle, which there- 
fore rapidly fatigued. The clectric change of the 
human heart was shown, and the physical and 
chemical basis of fatigue was Tod 

The third lecture dealt with “ The Heart and 
Some other Muscles,” chiefly with the heart. X-ray 
pictures of the alimentary canal after an opaque 
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meal were followed later by a demonstration, 
kindly o j by Messrs. Watson and Sons 
(Electro- ical) Ltd., in which a subject drank 
an opaque meal, which could be observed passing 
down into his stomach. Following this was an 
X-ray demonstration of the heart of the lecturer 
and others. The lecture had been started by a 
demonstration, organised by the Marconiphone 
Company, Ltd., in which the sounds made by the 
heart of a child were rendered audible throughout 
the hall. In the fourth lecture I dealt with “ The 
L and Blood: How the Muscles get Air and 
Fuel.” in which perhaps the chief demonstration 
was that of a wond kinematograph film by 
Prof. Krogh, of Copenhagen, in which the blood 
corpuscles are seen circulating in the tissues of a 
frog. There is no means of which I am aware sgo 
good as this film of showing what the circulation 
of the blood really means. We discussed the 
energy derived from the fuel burnt in the muscles, 
and we saw experimentally how the oxygen con- 
sumed by man can be measured. 

In the fifth lecture, ‘Nerves and Muscles Work- 
ing Together,” I discussed the basis of organised 
muscular movement, the nature of muscular akill 
and of mugcoular sensation, and all those automatic, 
or semi-automatic, actions of which a large part 
of our being is composed. A slow motion kine- 
matograph film of a dancer, and another of a 
falling cat, were employed to emphasise the wonder 
of muscular skill, while a demonstration of the 
‘ psycho-galvanio reflex ’ showed how our emotions 
cannot be hidden from certain quite simple 
physical apparatus. The sixth lecture, “ Speed, 
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Strength, and Endurance,” dealt with an applica- 
tion of some of these matters io such things as 
mountain climbing and athletics ; the importance 
of an adequate supply of oxygen was demon- 
strated by an experiment on a boy who ace 
a bicycle, breathing oxygen at only two-thirds of 
the ordinary atmospheric pressure, until very tired, 
and was almost immediately relioved—and pedalled 
with renewed vigour—when given oxygen in high 
concentration. j , it was emphasised how a 
capacity for severe muscular effort ipoe mainly 
on simple considerations of energy, and of skill m 
the economy of energy, and how certain predictions 
can be made of a man’s athletic capacity by means 
of pario ical measurements. 

I said in my first lecture, many people who 
own motor-cars know very little about the insides 
of them and how they work, which is distressing 
enough, especially when they go wrong. How many 
more who own perfectly good bodies have only 


-the vaguest idea of their machinery, or of the 


meaning and importance of the various parts. In 
these lectures I tried to give my audience some 
idea of the working of two of the most important 
parts of the body. One cannot h t to tmder- 
stand pur living madhe sa Gall, bet cya the 
little we know already can add delight to physical 
exertion, and can make us realise the complexity 
of musoular skill and the nature of strength and 
endurance. The effort to understand will help us 
to appreciate the beauty and wonder of the devices 
with which our bodies are endowed; and when 
we begin to understand a little we shall soon want 
to understand much more. ; 


Obituary. 


Dr. Evens HoLTZS0E. 

Y the death at Halle on Jan. 16, in his seven- 
tieth year, of Eugen Hultzsoh, the study of 
Indian epigraphy loges one of ita most ardent and 
i ing followers. Born in Dresden, he was 
educated at Leipzig and Bonn, studying under 
Aufrecht, the famous Sanskritist. From 1882 until 
1886 he was assistant professor of Sanskrit at 
Vienna. He was then appointed epigraphist to 
the Indian Government, remaining in the Servioe 
until 1903, when he retired and accepted the chair 
of Sanskrit at Halle. This he held until his retire- 
ment some time after the War. During the greater 
of his service in India, Hultzsch edited 
Diniga ia Indica, to which he contributed many 

valuable articles. His own researches were 


very 
devoted to the inscriptions of the Presidency 
of m His “South Taian sane SEE pub- 
lished between 1890 and 1893, gave in volumes 
critical texts and translations of between three and 
four hundred mscriptions, mostly from the Tamil 
country. His reporta on Sanskrit manuscripts in 
southern India were published in three massive 

between 1893 and 1905. His reputation as 
a scholar, however, will rest mainly on his edition 
of the edicts of Asoka—a subject on which he was 
the acknowledged aie The publication of 
this standard work was yed by the War, but 
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it has recently been issued by the Indian Govern- 
ment on behalf of the Archssological Survey. In 
it the whole of the previous literature of the subject 
is oritically examined, and each text is in the 
original with an English translation. Hultzach was 
a contributor to the Journal of ths Royal Asiatic 
Society and to that Society's prize publications, as 
well as to other orientalist periodicals, while in 
recent years he took a prominent part in the work 
of the German Oriental Society: Orientalista in 
Britam are particularly mdebted to him for, first, 
the valuable collection of Sanskrit and other manu- 

ipts made during his stay in India which is now 
In the Bodleian: Library at Oxford, and, secondly, 
for his exertions in securing the return to the India 
Office and the Royal Asiatic Society of the valuable 
manuscripts and books on loan at the Leipzig 
exhibition when the War broke out. 





WE regret to announce the following deaths: 

Sir George Greenhill, F.R.S., formerly professor of 
mathematics in the Artillery Oollege, Woolwich, on 
Feb. 10, aged seventy-nine years. f 

of the Smithsonian 


.Ū., gince 1907 and for- 
merly director of the U.N. Geological Survey, on 
Feb. 8, aged seventy-six years. 
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News and Views. 


GRHEK philosophers twenty-five centuries ago held 
that the gods work by geometry and by arithmetic : 
mathematics is the- corner-stone of the temple of 
science. During the past two years a remarkable 
development has taken place in theoretical phymcs 
through the application of mathematical methods to 
the problems of the quantum. The mtroduction of 
the new quantum mechanics associated with the 
names of Heisenberg and of Schrodmger, and the 
revival of interest in the spinning electron, bid fair 
to initiate a new era in quantum theory. It is a 
striking testimony to the powers of generalisation 
inherent in mathematics that the method of matrices, 
due originally to Cayley, has proved a useful weapon 
of attack m the hands of Born and Jordan. After a 
prolonged discussion of the relative merits of language 
and mathematics as elementary disciplines, Willard 
Gibbs is reported to have said: “ Mathematics is a 
language.” Unfortunately it is too frequently “a 
tongue not understanded of the people,” and for that 
reason it is not now our usual custom to publish m 
NATURE articles involving advanced and unfamiliar 
mathematical methods. The present stage af develop- 
ment is, however, exceptional, and as many of our 
readers are deeply mterested in the new ideas, we 
have to some extent departed from precedent and are 
publishing certain articles by emment authorities in 
which mathematical treatment is & necessity. 


In our present issue Prof. C. G. Darwin discusses 
the nature of the electron ; after-pomting out certain 
difficulties which arise on the hypothesis of the spm- 
ning electron, he suggests that the electron should he 
regarded as a system of waves of a vector character 
though not transverse. In treating the electron as a 
vector wave, he finds himself faced with a difficulty 
which aroge also in the work on the spinning electron. 
A factor 2 has to be introduced to obtain the requisite 
resulta, and Prof. Darwin suggests that the quadratic 
form of space-time wants amplifying in some way by 
terms of the third degree. Perhaps a gueas may be 
hazarded that the difficulty arises from insrfficient 
attention bemg paid to the possible existence of 
‘magnetism’ as essential to the constitution of the 
fundamental units of electric charge. But whatever 
may be the final reeding of the riddle, our readers will 


welcome the attempts which are now being made to’ 


solve these and other fundamental problems in 
atomic physics. 


Tma Prince of Wales was the principal guest at 
the annual-dinner of the Institution of Electrical 
Engineers on Feb. 10. In proposing the toast of 
the Institution he mentioned that after his presi- 
dential address to the British Association last year, 
Lord Balfour had expressed the hope that his year 
of office would be marked by some striking scientific 
achievement. This has now been accomplished. By 
the labours of the experta in Great Britain and the 
United States, the Atlantic has been finally bridged 
by radio telephony, and to-day anybody in Great 
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Britain can—at a price—call up anybody in America 
whenever he cares. The Prince reminded his hearers * 
that the scientific machine is always running quietly 
in the laboratory. Individual effort by itself will 
not keep this machine running smoothly. Were it 
not for the existence of our various scientific and 
technical institutions it might even come to & stand- 
still. The Institution of Electrical Engineers bridges 
the great gulf between pure acience and practical 
science. Electricians have given to the community 
electric light, power, and radio. Their inventions are 
known throughout the world and in every home at 
the present time. Great Bntain would be in & very 
bad way if it did-not back up inventions. We are 
perhaps a little too apt to be afraid of new things. 


-Dr. Ecoles, the president of the Institufion, in 


replying, said that the Institution numbers nearly 
18,000 membera, and is in close touch with every 
electrical activity in the country. The signals from 
the radio station at Rugby are received all over the 
globe, and measurements shaw that they are the 
most powerful signals in the world. The Rugby 
station and the beam stations in Brita are in ad- 
vance of foreign practice. Last year Englishmen 
laid in the Pacific the longest submarine cable in the 
world constructed with all the latest improvements. 
Col. Wilfred Ashley, the Minister of Transport, said 
that the Electricity Act caused! members of the 
Government a good deal of trouble last year; one 
effect of the Act being before Parliament, however, 
is that the manufacturers of Great Britain exported 
£20,000,000 worth of goods overseas during ite 
discussion. ` 


Tum gold medal of the Royal Astronomical Bociety 
has this year been awarded to Prof. F. Schlesinger 
for his work on stellar parallaxes and the derermina- 
tion of star places and proper motions by photo- 
graphy. Dr. J. H. Jeans devoted his presidential 
addreas to the Society on Friday last, Feb. 11, toa 
survey of this subject. Prof. Schlesinger’s work on 
parallax began very early in the century. At that 
time only about eighty stellar parallaxes had been 
determined, and many of them were very uncertain. 
He published an article with several valuable sugges- 
tions for the improvement of photographic determina- 
tions. The two most important points were: (1) 
The light of the parallax star must be equalised with, 
that of the comparison stars; this can be done 
either by placing & semi-transparent screen over the 
lighter image, or preferably by eotating a circular 
disc, from which a sector has been cut out, in front 
of it; (2) in order to eliminate differential refraction 
depending on colour, all plates must be taken close to 
the meridian, and the measures made in the direction 
of Right Ascension. Prof. Schlesinger carried out 
these principles first at the Yerkes Observatory, 
and later at Allegheny. He himself has obtained 
several hundreds of parallaxes, with probable errors 
in the neighbourhood of one-hundredth of a second 
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of arc; many observatories, including Greenwich, 
have followed in his footsteps, so that the number of 
known parallaxes runs into thousands. 


ANOTHER line in which Prof. Schlesinger has done 
most useful work is the application of doublet lenses 
to stellar photography. "He has shown that accurate 
stellar positions can be obtained on plates covering 
an area of 5° x 5°; in spite of the smeller scale, the 
precision of the measures is practically equal to that 
obtained’ with the astrographic telescopes, while the 
area of the plates is six times as great. He has 
already published catalogues for two complete zones, 
and the results are so successful that the Astrono- 
mische Gesellschaft has made arrangements to survey 
the whole of the northern heavens in a atmilar manner 
in the course of the next few years. Prof. Schlesinger 
is now, director of the Yale Observatory; he is 
continuing work on the lines that he followed at 
Allegheny, and visited Johannesburg early in 1925 
to inaugurate the work of the telescope that was sent 
there from Yale, which is in charge of Dr. Alden. 


Homaam was rendered to the memory of the late 
Prof. Heike Kamerlingh Onnes on Feb. 10, when 
Prof. Erngt Cohen, of the University of Utrecht, 
delivered the Kamerlingh Onnes Memorial Lecture 
before the Chemical Society. The address was a 
panoramic survey of a fruitful lıfe rather than an 
analynis of the theoretical and experimental achieve- 
ments which entitle their author to be numbered 
among the primi inter pares for all time. Prof. 
Cohen first referred to the records of Kamerlingh 
Onnes’ schooldays under Van Bemmelen, later pro- 
feasor of chemistry in the University of Leyden; to 
the award at eighteen years of age of a gold medal 
for an emsay on “A critical investigation of the 
methods of determining the vapour density, and of 
the results obtained thereby, with respect to the 
relation of the nature of the chemical compounds 
and the density of their vapours” ; to his sojourn 
at Heidelberg with Bunsen and Kirchhoff; and also 
to his sterlmg personal qualities. Onnes’ doctorate 
thesia, presented at Groningen in July 1879, in- 
sisted on the closest correlation between theory and 
experiment, a programme to which he adhered to 
the end of his days. In Oct. 1882, when assistant 
m Bosscha’s laboratory, he was appointed to succeed 
Ryke as professor of experimental physics at Leyden ; 
simultaneously there commenced his triumphal 
progress through the realms of low temperatures. 


Or Dewar and other workers in the same domain, 
“le gentleman du zéro absolu” with “ Inferior !"’ 
as his watchword, ‘continually spoke in appreciative 
recognition ; neither did he neglect to acknowledge 
the part which his wife (Elisabeth Byleveld, whom 
he married in 1887) had played in his succeas by her 
care for her delicate husband. On Dec. 10, 1918, he 
received the Nobel Prize at the hands of the King of 
Sweden. In speaking of Onnee’ character as & man 
and as an investigator, the lecturer referred to the 


report of the solidification of helium in March 1908, 


quickly followed by letters to NATURE in April 
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(voL 77, pp. 559 and 581) withdrawing the announce 
ment and ascribing the observations to solutior 
phenomena of solid hydrogen in gaseous helium 
renewed experiments yielded liquid helium in the 
following July. In 1922 Onnes considered it safe t 
say that “the lowest temperature yet attained is 
some hundredths of a degree below 0-9° Abs.’ Or 
Feb. 21, 1926, he passed away, leaving the last stage 
of his work on helium to be completed, but a few 
months afterwards, by Keesom. Prof. Cohen briefly 
referred to Onnes’ services to the craft of instrument 
making, and concluded his tribute with words bor. 
rowed from Prof. Donnan: " He was a gentlemar 
in every sense of the word, and one of the first 
gentlemen of European Science.” 


BELIEVERS in democratic institutaons will watch 
with great interest the development of the Funda- 
mentalist controversy in the United States, which is 
far from being the Gilbertian drama which it is some- 
tomes taken for in England. The dictatorship of the 
uneducated and mentally undeveloped is a very real 
menace in the middle western and southern States of 
the Union. We have recerved a pamphlet, ‘“‘ Evolution 
and Intellectual Freedom,” compiled By the Rev. Dr. 
Hay Watson Smith, pastor of the Second Presbyterian 
Church in Little Rock, Arkansas, in view of a threat 
to prohibit the teaching of the theory of evolution in 
the tax-supported schools of the State.. The pamphlet 
contains & number of representative pronouncements 
of American and British men of science, as well as 
expressions .of opinion by Theodore Roosevelt and 
Woodrow Wilson. In all probability theese authori- 
tative utterances will enliven the virulence of the anti- 
evolution fanatios; for if the doctrine is so well 
supported, there is all the more need to suppress it. 
How the fight will end it 1s impossible to say. Truth 
prevails, of course, but only with the intelligant, who 
must be in a very amall minority in the State of 
Arkansas. We cordially admire the courage and 
vigour of Dr. Hay Watson Smith, and the ability 
displayed in this compilation of his. It 1s always so 
easy to fall in with the majority, and so difficult, in a 
country lke America, where opinion is so much leas 
free than in Europe, to take an independent line. 


-Taart Dr. Hay Watson Smith’s pamphlet has not 
yet been effective is evident from a message in the 
Times of Feb. 11, in which its New York correspondent 
reports that the Arkansas House of Representatives 
has just passed a Bill prohibiting the teaching of 
evolution in any school supported by taxation. The 
Bill indeed passed by a narrow majority, 50 votes to 
47, and had actually been defeated on a first roll-call. 
A simlar Bill was ‘ bied’ in committee by the New 
Hampshire legislation and by that of Missouri. In 
Louisiana, however, in spite of an adverse vote by 
the legislature, the Superintendent of Schools has, on 
his own authority, acting under preasure from religious 
associations, directed that evolution shall not be 
taught in State-supported schools. One wonders 
whether the science teachers are sufficiently well 
organised to resist this sort of dictation. Obviously, 
argument and appeals to reason are likely to be in 
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iffective, and only co-operative action, whether by 
jassive resistance or otherwise, can avail. Yet the 
fundamentalists are one of the most powerful, as 
hey are the most ignorant, secticts of opinion in 
America. Saience teachers and, imdeed, all who 
leaire progress, will, therefore, have to exert them- 
walves very actively if they are to survive in this 
itruggle for free intellectual existence. 


In his fourth Gifford lecture in the University of 
idmburgh, delivered on Feb. 11, Prof. A. 8. Eddington 
liscusaed the extension of the theory of relativity to 
aon-uniform motion made by Himstem in 1915, ten 
vears after the announcement of his earlier hypothesis. 
-rof. Eddington described the curious effecta which 
would be observed when performing simple experi- 
nents within a freely falling lift, and the different 
Jews as to the resulta which observers inside and 
yutaide the lift respectively would record. Their 
periences negessitate the re-formulation of the law 
of gravitation to include some conception of curva- 
ure. Space-time is now regarded as a four-dimen- 
«ional manifold, and it requires twenty distinct 
measure at each point to specify it. Ten of these 
‘easures are more prominent than ‘the rest, and 
Ginstein’s law of gravitation asserts that in empty 
space these ten principal measures of curvature are 
vero. A fundamental point in the theory is the 
elativity of acceleration. 


Mr. W. H. Baown, Mill Hill School, London, N.W.7, 
‘corded in last week’s issue (p. 238) that two-way 
ommunicetion had been established between the 
Jchool and the two Norwegian whalers Sir James 
Tlark Ross, call-sign AQE, and the O. A. Larsen, 
sall-sign ARDI. He now informs us that Mr. C. W. 
Joyder listened-in from the Mill Hill School station 
28Z) at 8.15 am. on Feb. 18, when he found that 
\QE was already in communication, in Norwegian, 
vith LATX (J. O. Berven, Stavanger). In reply to 
rarious questions, AQE reported to LATX that signals 
rere being received well, and that the ship had been 
a direct communication with LGN (the Bergen 
radio Coast station) during thé week. Mr. Goyder 
aas heard another English station, 2LZ (F. A. Mayer, 
jialeman’s, Wickford), in two-way communication 
with ARDI. It appears, therefore, that such com- 
munication with two ships in the Antarctic has now 
en established between two Norwegian and two 
™meglish stations. 

De. E. F. AnmsetrrRona, managing director of the 
Sritish Dyestuffs Corporation, in his address before 
the Royal Society of Arts on Feb. 9 on “ The Romance 
f the Organic Chemical Industry,” selected the 
liphatic aloohols as providing examples of chemical 
chievement of great industrial importance. Ethyl 
loohol, used as a solvent and as an anti- freezing 
gent im the radiators of motor-cars, is made in 
arge quantities from molasses. Its manufacture by 
n alternative method, the conversion of cellulose, 
or example, sawdust into fermentable sugar, Dr. 
armstrong described as one of the prime problems 
f chemical industry to-day. By the synthetic 
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production of methyl alcohol the cost has been 
reduced to about 20 per cent. of what it used to be. 
In dus course the way is clear to cheaper formal- 
dehyde and consequently cheaper indigo and synthetic 
resins. Butyl alcohol is beg made in thousands of 
tons from grain or rice ; but another process is also 
in use, based on acetylene. Yet another potential 
source is petroleum. In general, the tendency in 
the production of alcohols is to-substitute methods 
based an coal or carbide for fermentation processes 
using food - stuffs. Dr. Armstrong concluded an 
interesting address with an appeal for more research 
directed to finding out how to saccomplsh new 
things, or even old things in a novel manner. 


Pror. HpmuND GARDNER delivered o lecture on 
Feb. 8 on “Conceptions of the Cosmos, according 
to Dante,’ in contmuation of the series which is 
being given at Bedford College for Women (Oniver- 
sity of London). He stated that Dante’s cosmology 
is based ultimately on Aristotle, but as modified by 
Christian conceptions of the relationship of the 
universe to ita First Cause. His individuality lies in 
his mystical interpretation of generally received 
theories. In Nature, “the Art of God,” the soul 
may contemplate the working of the Divine Will. 
Tt has a threefold existence, in the mind of the First 
Mover, in the heavens, in the world of created things. 
The earth lies at the centre of the universe, ' disposed 
in nine concentric spheres revolving round it. Uni- 
versal Nature originates in the ninth sphere, that of 
the First Mover, which by ita motion regulates the 
motions of the other eight spheres. Enveloping the 
whole is the tenth sphere, or Empyrean, where there 
is neither time, space, nor natural law. The universe 
is brought into being by a process of double creation. 
The angels, the soul of man, the heavens are created 
immediately ; secondarily, through the agency of 


‘Nature, there is a continuous process of generation 


by which potential matter becomes actual existence. 
The four elements, fire, air, water, earth, are disposed 
in concentric circles, earth being at the centre. But 
because universal Nature required a place where the 
elements could meet m order that things might come 
into specific being, portions of earth have been raised 
above the water. This, the inhabited earth, is 
confined to the northern hemisphere, and Jerusalem 
is ita centre. At the antipodes lies the Mountain of 


-Purgatory. The informative virtue of the heavens 


in the motion of the spheres superimposes form on 
the substratum of primal matter. The imperfect 
result, is due not to the agent, but to a flaw in the 
material owing to the mysterious presence of evil. 
The whole creation is a single order through the 
working of a spiritual law of gravitation. An instinct 
is given to each thing to realise the degree of perfection 
of which it is capable, and to move to ita own place 
where it is at rest. All causes are traceable to the 
First Cause; the universe is & unity. 


Evaey one who has studied mechanics has a 


wholesome dread of high-speed machinery. In a 
25,000 horse -power electric generator driven by 4 


290 


NATURE 


[FHBRUARY 19, 1927 





water or steam turbine and running at 8000 revolutions 
per minute, the rotating part weighs about 20 tons 
and the kinetic energy is about 50,000 foot tons. In 
fact, the energy is approximately the same as that 
developed by a head-on crash between two fourteen 
coach six hundred ton trains each travelling at 
35 miles per hour. The bursting of a rotor rmnmg 
at this speed might well cause a serious loss of life as 
well as great damage to property. In practice the 
streases are all computed beforehand and a large factor 
of safety is allowed. Only the highest class material 
is used, and the greatest possible care is taken m 
manufacture. In addrtion, the completed machine 
is usually tested in an underground pit. The Metro- 
politan Vickers Electrical Co. of Manchester has 
recently designed and erected a new ‘ overspeed ' test 
house in which ‘rotors’ up to 14 ft. 6 ins. in diameter 
and shafts up to 40 ft. in length can be tested. The 
walls are 9 ft. 6 ms. thick and are composed of wood, 
steel, bags of sand, air-cushioning space, and reinforced 
concrete. In arranging the materials, advantage was 
taken of the leasons learned during the War in -the 
construction of shell -resistmg structures: the door 
alone weighs 17 tons. A-motor of 1800 horse-power is 
installed permanently, and by suitable gearing, speeds 
ranging from 350 rev. to 7200 rev. per min. can be 
attained. Special arrangementa can also be made to 
attain much higher speeds. When the rotor to be 
tested is flxed in position, the door of the test-house is 
closed and complete control is obtained by electrical 
means. Wibrographs, oscilloscopes, and high - speed 
cameras are employed and elaborate records are 
made. In addition, a hole is bored right through the 
centre of the shaft and the internal surface is care- 
fully inspected by a specially designed telescope. 


Durme the oceanographioal expedition of the 
eircturus in July 1025, a Petersen trawl was worked 
on the edge of the Challenger Bank (about 10 miles 
south-west from Bermuda), and at a depth of about 
506 fathoms, in a region where the sea bottom rapidly 
slopes down to more than 2000 fathoms. In the 
catch made were four eggs of about 3-3 mm. in 
diameter. Their appearance was that of the eggs of 
eel-fishes that are known, but there was only one way 
of identifying the species to which they belonged— 
that’ of hatching them out. Fortunately this was 
successfully done, and in a preliminary note (Sotenos, 
Nov. 5, 1926) Marie Poland Fish descnbes the larvæ 
that were so obtained. ‘There seems to be little doubt 
that they are leptocephali of the American eel, 
Anguila rostrata. Pelagic nets were being worked 
both at the surface and at various depths, while the 
Petersen trawl was at the bottom, but only in the 
latter instrument were eel-eggs obtained. It is sug- 
gested by the author that the observations favour the 
previous theory of deep fertilisation. The catch was 
made within the boundary of the region regarded by 
Johs. Schmidt as the breeding ground of the American 
and European eels. Few observations will give 
naturalists so much pleasure as this: mince 1904, 
Dr. Schmidt has carried on his mtensive study of the 
life-history of the eel, and a year ago the only essential 

No. 2990, Vou. 119] 


observation that had still to be made was that o 
finding the eggs. Details are yet to be worked out 
but with this record there ends a mystery that ha 
perplexed naturalists since the time of Aristotle, anc 
a word of ocngratulation to Marie Fish and Johs 


Schmidt is not mappropriate. 


THs sixth annual report of the British Electrica 
and Allied Industries Research Association, presente 
at the meeting on Feb. 11, is of interest, as it shown 
that electrical manufacturers are keenly alive to thi 
Importance of scientific research. As a rule th 
research work undertaken by private.firms is confinec 
to that which yields immediate resulta commercially 
But there is a large section of the work which demand) 
intensive co-operative effort on the part of all section 
of the industry, and in this direction research associa 
tions can do useful work. During the past year a 
attempt has been made to unravel the complicate 
physical phenomena which cause the breakdown o 
electrical msulation. Considerable progress has bear 
made in explaining the phenomena as shown by gases 
and it is hoped that the vexed questions of the break 
downs in liquids and solids will soon be satisfactoril: 
answered. In particular a study of the’ coroni 
phenomena in liquids is furnishing data of importano 
to designers. Working pressures are stil on th 
upward grade and accurate and simple methods o 
measurement are required. A useful critical résum 
of recent work on dielectrics has been prepared b: 
Mr. L. Hartshorn of the National Physical Laboratory 
Enlarged tables have been issued during the yea 
based on the experimental work previously complete 
by Prof. H. L. Callendar. The work has been extende 
to higher temperatures and pressures and the apparatu 
constructed ig expected to give results up to a tem 
perature of about 850° F. and steam pressures oa 
about 8000 Ib. per square inch. The results given 
have proved useful to the designer and form a trust 
worthy basis for the rating of turbines. 


THs formation of Imperial Chemical Industries 
Ltd., a combination of four of the most importan 
chemical concerns in Great Britain, namely, Brunne 
Mond and Co., Ltd., Nobel Industries, Ltd., Britisl 
Dyestuffs Corporation, and United Alkali Co., Ltd. 
is of high signifloance in ita bearing upon chemice 
research in Great Britain. The larger an industrie 
corporation grows, the more time can it afford t 
spend on research of an academic nature, because it 
results are available to a larger public. It is comma 
knowledge that some of the constituent firms of th 
above combination have already made substantia 
contributions towards the discovery of new know 
ledge of a general type, and the advances made i 
this direction are an earnest of substantial contribu 
tions from industry to science to be expected in th 
future. Most research work in chemistry carried o; 
at universities and similar institutions is limited t 
conditions of easily obtainable temperatures ani 
pressures, on account of lack of money, lack o 
continuity of research staff, and the necessity c 
doing research which will ‘come out’ in a reasonabl 
tame. 
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a es 
A Gamat combine such as Imperial Chemical Indus- | Dr. Bassler anti M. Canu at the request of the U.B. 


tries, however,‘has great advantages: it is endowed with 
ample funds, has plenty of time and a continuity of 
staff, and ia therefore able to attack problems which are 
beyond the scope of most universities. Whether the 
resulta of such work will be suitable for publication, 
and whether it will be published, remains to be seen. 
Much scientiflo research of this kind is concerned with 
the determmation of as many physical constants as 
possible, because they can be applied later to other 
problems. That these determinations will be carried 
out with the greatest accuracy possible is also certain, 
in order to make the work permanent and of real 
capital value. We may be sure, therefore, that the 
well-known research tendencies of some of the con- 
stituent companies will be intensifled im the allied 
group. ‘The effect of this on academic life will be all 
to the good, and the study of the theoretical sides of 
somewhat neglected branches of science will be pro- 
moted. In short, it is not too much to hope that the 
effect of the research policy and publications of the 
new combine will give to academic chemistry 4 
healthy stimulus and direction which should be of 
benefit to both science and industry. 


Ir is some twenty years since the New Zealand 
government began its policy of acquirmg lands for 
the sake of preserving natural scenery. From a 
emall beginning the area of scenic reservations in the 
Dominion has now grown to 454,000 acres. The 
recent annual report of the Department of Lands 
and Survey on scenery preservation records the addi- 
tion during 1925-26 of 8067 acres. These include an 
area surrounding the Wairoa Falls which will ensure 
the safety of the falls and a stretch of native bush ; 
a kauri forest of 652 acres on the Waitakerei ranges, 
where bird life is abundant; an area of 19 acres of 
the limestone rocks of Waro; and several other areas 
valuable on account of their wild life or proximity to 
well-settled districts. Part of Motuanaura Ieland on 
Queen Charlotte Sound was reserved on account of 
its historic interest, since it was there that Captain 
Cook in 1770 proclaimed Britiah Revenue over the 
South Island. 

THe Smithsonian Institution, Washington, has 
just received from M. Ferdinand Canu, of Versailles, 
a leading authority on fossil micro-organisms, his 
collection of fossil invertebrates from France, and 
particularly the Paris basin, that he has spent fifty 
years in gathering together. The collection is ao- 
curately labelled as to the localities and geological 
horizons whence the specimens came. M. Canu chose 
the Smithsonian as the depository of his collection to 
secure its preservation and to Insure its immediate 
use in connexion with the recently discovered re- 
lationship between fossil micro-organiams and oil 
deposits, a field in which associates of the Smith- 
sonian Institution were among the pioneers.’ M. Canu 
made the gift through Dr. R. 8. Bassler, palwonto- 
logist of the National Museum under the Smithsonian, 
with whom he has collaborated extensively since 1910 
in working out geological horizons for the Atlantic 
and Gulf States. This work was undertaken by 
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Geological Survey. In 1924 M. Canu received the 
Eliot medal, one of the highest honours in American 
science, from the National Acadamy of Sciences for 
his work in palsontology. 


Wrrn the December number our Norwegian con- 
temporary Naturen completed its fiftieth year. A 
retrospect of the valuable popularising work it has 
accomplished since its foundation in 1876 by the 
geologist, Dr. Hans Reusch, is given by Dr. W. C. 
Brøgger. The number also contams an article by 
Lektor O. Valeur on the theory of relativity and ita 
effect on our conception of the universe. Continuing 
his articles on the food of the East, Dr. Sopp here 
describes ching-iong, a Chinese malt-extract prepared 
from rice and used for many dietetic purposes. A 
note on lemming, by J. Grieg, and other small notes 
complete the number. We offer our congratfilations 
and best wishes for the future to the present editorial 
staff. 


Tea Report of the Bristol Museum for the year 
ending Sept. 80, 1926, records the gift by Lord Ducie 
of the collections formed at Tortworth Court by the 
third Earl of Ducie. These include a unique fauna 
from the Llandovery and Wenlock rocks of*Tortworth, 
with good series from the older rocks of South Wales 
and the Carboniferous Limestone of Belgium, also 
more than two thousand stone implements from the 
British Isles and Europe, and ethnological specimens 
from New Guinea and North America. Another 
important accession is the collection of birds and 
mammals obtamed by Sir J. H. Greville Smyth, Bart., 
preserved at Ashton Court and in the Bungalow, 
Ashton Park, and now presented by the Hon. Mrs. 
Esmé Smyth. It is expected that the extension of 
the Museum and Art Gallery, provided for by the 
ponorom ere aera A I Ba will be 
completed in two years. 


In the Report of the Executive Committee of the 
Empire Cotton Growing Corporation, submitted on 
Jan. 13, mention is made of the Report of the Research 
Sub-Committee set up by the Imperial Conference, 
which, after referring in eulogistic terms to the work 
of the Corporation, recommended the Conference to 


“pass a resolution commending to the various Govern- 


ments the work of the Corporation in the promotion 
of Empire cotton-growing. It also recommended 
periodical agricultural conferences, the first to be m 
London in 1927, and invited all the Governments 
concerned to send representatives. The Director of 
the Corporation is about to start upon a vimt to 
South Africa, where, under plantation conditions, the 
present low price of cotton is a serious handicap. 
Rain-grown cotton is being successfully extended in 
the Sudan, and notice is taken of successful work 
going on in many parte of Africa, especially of Mr. 
Sampeon’s activities in work upon rotation of arope, 
a thing which is eminently desirable in connexion 
with Empire cotton. 

Toa Société de Biogéographie, Paris (61 rue de 
Buffon), is now entering into the fourth year of ite 
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existence and we are asked to invite the attention of 
all botanists, biologista, ethnologists, geologists and 
roologista, whose aim is the study of the distribution 
of livmg and fossil organisms over the surface of the 
globe, to this association. The society meets every 
month, and useful and interesting discuamions on 
various subjects are held. In addition, at fixed 
intervals it institutes fundamental investigations on 
subjects selected as of importance to biogeographers, 
the solutions of which may require the collaboration 
of specialists in various branches of knowledge ; for 
example, a series of memoirs forming a volume of 
250 pages has lately been prepared on the “ Histoire 
du Peuplement de la Corse”; a new volume on “ Le 
Peuplement des Montagnes ” is in preparation. The 
number of the members of the society is limited ; but 
ita reporta (Compte rendu Sommasre des Séances des 
la Société de Biogéographse) for the years 1924-26 
are on sale; current reporta can be subscribed for 
(15 france a year for France and 18 franos for abroad). 


THE new journal Protoplasma or the International 
Journal of the Physical Ohemestry of Protoplasm, 
which has recently been founded m Austria under 
the editorship of Prof. Weber of Gras and Prof. 
Spek of Hgidelberg, seams to be thoroughly justi- 
fying its existence. There has certainly not been, 
up to the present time, any journal devoted to the 
physics and chemistry of the cell-interior—to physico- 
chemical cytology. In the first number, W. Serfriz 
investigates the protoplasmic papillæ on the surface 
of the immature sea-urchin egg and discusses their 
colloidal nature. E. Kuster writes on plasmolysis and 
gives details of his experiments on Vakuolenserkluf- 
tung, and much the same subject is treated by W. 
Beck, who deals with sucrose and nitric acid as 
plasmolysing agents. B. Epbrussi has a very in- 
teresting paper on the temperature coefficients of the 
different phases of the mitosis of the sea-urchin egg, 
which he compares with others previously determined 
for the cleavage of Ascaris eggs. J. Gicklhorn’s 
review deals with the importance of the dielectric 
constant in microbiology. ‘Two bibliographies are 
given, one on recent work with ray effecte on 
protoplasm, and the other with the viscosity of 
protoplasm, and the number is very well illustrated. 
The second number contains papers by F. Vonwiller 
on microscopical technique, G. W. Scarth on perme- 
ability in Spirogyra, and M. M. Brookes, also on cell- 
permeability. A. Rumjantzeff and B. Kedroffski 
contribute a paper with some beautiful plates on vital 
staining in protozoa, Y. Kuwade and T. Sakamura 
another on the colloidal chemistry of chromosomes, 
and G. Ettiach and A. Szegvari a third on the structure 
of connective tissud fibrils. Fmally, there is a review 
by J. Needham and D. M. Needham on thé oxidation- 
reduction potential of the cell-interior. In both issues 
there are a valuable series of reviews of books, and 
abstracts of the more infportant current original 
investigations. Without a doubt the new journal 
will fll a distinct gap in scientific periodical literature. 

Ar the annual general meeting of the Royal 
Astronomical Society, held on Feb. 11, the following 
officers were elected: President, Rev. T. E. R. 
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Phillips; Vice-Presidents, Rir Frank Dyson, Prof. A. 8. 
Eddington, ‘Prof. A. Fowler, and Lieut.-Col. F. J. M. 
Stratton; Treasurer, Mr. P. H. Hepburn; Secretaries, 
Dr. J. Jackson and Dr. H. Knox-Shaw; foreign 
Seoretary, Prof. H. H. Turner. 

At the meeting of the Royal Microscopical Society 
held on Jan. 19, the following officers were elected : 
President, Dr. J. A. Murray; Viæ - Prendenis, 
Mr. A. Chaston Chapman. Dr. C. Da Fano, Dr. J. W. H. 
Eyre, The Hon. Sir Charles Parsons; Treasurer, 
Mr. C. F. Hill; Seoretartes, Mr. J. E. Barnard, 
Dr. Clarence Tierney; New Members of Counodl, 
Mr. J. G. Bradbury, Dr. W. E. Cooke, Mr. M. T. 


- Denne, Dr. J. C. Mottram; Librarian, Mr. 8. C. 


Akehurst; Ourator of Instruments, Mr. W. E. 
Watson Baker ; Curator of Slides, Mr. E. J. Sheppard. , 

Tas annual general meeting-of the Institute of 
Metals will be held on Mar. 9 and 10 in the hall of the 
Institution of Mechanical Engmeers. The first morn- 
ing will be devoted to papers on the effect of arsenic 
and biamuth on the properties of copper, and the 
afternoon to a peper on electric furnaces in non- 
ferrous metallurgy ; the papers for the morning of 
Mar. 10 deal with the penetration of solders and the 
study of eutectic alloys, and those for the afternoon 
with magnesium, alummium, and other alloys, and 
early braas and lead. The annual dinner will be held 
on the evening of Mar. 9. 

A USEFUL adjunct to the botanical teaching in the 
schools of Reading has been provided by Dr. J. B. 
Hurry, who has presented a well-stocked economic 
botany collection, which has been organised as 4 
department of the general museum of the borough. 
The specimens are classified into: miscellaneous 
food producta, nuta, fibres, woods, gums and resing, 
medicines, and dyes. Pupils will thus be enabled to 
turn aside for a space from the more academic 
aspects of botany and study a branch of the subject 
too often neglected iri sshoola—the origin and produc- 
tion of same of the common substances of domestic 
and industrial usefulness. 

Tre latest catalogue (No. 491) of Mr. F. Edwards, 
834 Marylebone Road, W.1, should be of great interest 
to many readers. It gives the titles, and in some 
cases particulars, of upwards of 1600 works relating 
to the origin and history of man, classified under the 
headings of anthropology, eto., Buddha and Buddh- 
ism, folklore, freemasonry, gipsies, and witches and 
witchcraft. The catalogue can be obtained free upon 
application to the bookseller. 


Tas Section of Terrestrial Magnetiam of the 
International Union for Geodesy and Geophysics has 
issued a “Preliminary Report on Subjects of In- 
vestigation.” The matters discussed include oom- 
parisons of magnetic mstrumenta (L. A. Bauer), 
magnetio characterisation of days (A. Crichton 
Mitchell), terminology in terrestrial magnetiam and 
electricity (O. Maurain), the measurement of sudden 
commencements of magnetic storms (A. Tanskadate), 
the study of magnetic rocks + situ and in the labora- 
tory (L. Palazzo), crucial phenomena of polar lighta 


'(C. Stérmer), and thunderbolte (E. Mathias). 
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” Wa have received “A Guide to British Spas and 
Climatic Health Resorts,” 1927, which is published 
by Messrs. J. and A. Churchill, 7 Great Marlborough 
Street, W. (ls. net). Detailed information is given 
of the situation, climate, bath establishments, and 
characters of the waters of the British spas, and of 
the class of cases likely to be benefited thereby. 
Information is also given respecting the principal 
British health resorta other than spes. Lista of 
hotels, hydros, and other residential accommodation 
are included. 


APPLICATIONS are invited for the following appoint- 
menta, on or before the dates mentioned :—A lecturer 
in building trades at the East London Technical 
College, Cape Province—The Secretary, Office of the 
High Commissioner for the Union of South Africa, 


Trafalgar Square, W.C.2 (Feb. 21). A junior acientiflc 
officer under the Directorate of Scientific Research of 
the Air Ministry—The Chief Superintendent, Royal 


- 


Tre .Comas SOLA QUICKLY MOVING A8TEROM.— This 
object was at first reported as of doubtful nature, 
comet or asteroid. It is now assigned to the latter 
clase, with designation 1927 AA. 

Dr. A. C. D. mmelin has obtained the following 
orbit from observations extending from Jan. 10 to 
Jan. 24: ; 

T= 1926, Sept. 21-7559 U.T. 
w = 147°. 25’ 14-2" 
a=279 4 15-9 ;1927-0 
- = 16 8 183 . 
log q = 0-229249 
Period = 3:5977 years. 


The orbit is of the, Aethra . The inclination is 
high, but much less than that of Pallas. The planet 
is receding from earth and sun, so ite light will 


A similar but somewhat brighter object is reported 
by Mr. Oikawa of Tokyo. It is some 20° arther 
north than that of Prof. Comas Sola, but has the 
same daily motion, — 1™ 248, south 17’. Ita magnitude 
is 11. ney 7 


Tas Praner Nartunns.—Mr. M. E. J. Gheury de 
Bray writes: ‘‘ Neptune is exceptionally well placed 
for observation now. Any one can pick it up readily 
with an opé gona ifying two or three times. 
Pointing the binoculars to a nis (Regulus), the 
next star in the field in order of brightness, on the 
right, ia » Leonis. The next object in the field in 
order of brightness after » Leonis 1s a little above this 
star and on the right. This object is Neptune. A 
small telescope will show other stars which may lead 
astray the inexperienced person. An opera-glass will 
only show these three objects—Regulus, » Leonia, and 
Neptune, the last being the faintest of the three, so 
that it can be picked up in this way with the test 
ease. It is moving weet and will soon app other 
stars, and will then be less easy to identify, sgo it 
should be looked for now.” i 


P ilar reek cman AND THRERSTAIAL PHENO- 
HHNA.—ÀnNn interesting (Journal of the Oollege 
of otence, Imperial Üniversity, Tokyo, vol. 44, 

B by. Prof. T. Terada has recently been 
recel svyhich bears the title ‘“ On Some Remark- 
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Aircraft Establishment, South: Farnborough, Hants 
(Mar. 9, quoting A. 107). A director of cancer research 
in the University of Sydney — The Agent-General 
for New South Wales, Australia House, Strand, 
W.C.2 (May 16). A research assistant, with qualifica- 
tions in physical chemistry, at the Huddersfield 
Technical College—H. H. Gray, Department of 
Chemistry, Technical College, Huddersfield. An 
instrument maker, preferably with electrical and 
optical training—The Secretary, Experimental De- 
partment, Fine Cotton Spinners’ and Doublers’ 
Association, Ltd., Rock Bank, Bollington, nr. 
Macclesfield. 


Exparum.—Prof. Æ. 8. Allen points out that in his 
letter in Nature of Feb: 12, p. 287, on “ Spmning 
Electrons and Protons,” the late Prof. McLaren’s 
initials, correctly given by him, were printed as 
“Q. B? Prof. McLaren’s Christian namés were 
Samuel Bruce. 


able Relations Between the Yearly Variations of 
Terrestrial Phenomena and Solar Activities.” The 
association of earthquakes with spot necies in 
the north- and south ispheres of the sun, called 
erada finds that for some 


for others, maxima occur 
some places show neither feature. Relationships 
with N and S are also found for the data of pressure 
and temperature for a network of stations over the 
world. preasure associations resemble those for 
earthquakes; but the classification for temperature 
ig more complex, and we have in addition one type 
in which maxima occur both with amall and | 
values of (N-8S)/(N+8), minima occurring with 
intermediate values; while in another type maxima 
and minima have interchanged places. The papèr 
contains much that is suggestive, and doubtless many 
of the results indicated are true. But there is no, 
fixed criterion for a maximum or minimum, so that 
two workers may differ in their selection of these 
critical ints ;' and, as Terada’s statements of 
relationship have in most cases neither a diagram nor 
a numerical statement in the paper to support them, 
some readers will wish for the ordinary methods of 
correlation with their definite statement of resulta 
dnd their comparison with what can be expected 
from the working of pure chance. The idea that 
important physical phenomena.depend on the 

iference of the sun’s activities in the northern and 
southern hemispheres is so important that Prof. 
Terada’s future papers will be awaited with much 
interest. 

Tae OBSHEVER’S HANDBOOK ron 1927 (ROYAL 
ÀSTRONOMIOAL Sooumry or Castapa).—This book 
contains much matter of use to observers. Besides 
the usual ephemerides there are maps showing the 
tracks of the planets among the stars. Both Jupiter 
and Uranus come to the north of the equator this year, 
after being south of it for 6 and 42 respectively. 
They will be near each other in J . The period of 
J EK ie ceronisonsly eived aad yearis it should 
be 745 days. There is a very useful table givi 
positions, magnitudes (apparent and absolute), 
type, , proper motion and radial velocity of a 
considerable number of stars. 
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Research Items. 


ORIENTAL SEaL3.—Mr. I. M. Casanowicz has issued, 
in vol. 60 of the Procesdings of the U.S. National 
Museum, an illustrated descmptrve catalogue of ea 
selection of the ancient oriental seals in fhe Menn. 
The collection consists of about 90 originals with 
flat plaster casta made from them and upwards of 
200 casts of seals lent by private owners to the 
Museum for the purpose of makıng casts from them 
in the laboratories. e selection has been made with 
the view of een: & representative series of the 
artistico t and the mythological subjects of the 

They come for the most part from Meso- 
potamie and Ama Minor and in date range from the 
early Babylonian to the Persian period. 


PHYSICAL TYPES AND CULTURES IN AaERICA.—In 
Part 8, vol. 55, of the Proceedi of the American 
Philosophical Society, Dr. Aleš Hrdlička puts forward 
an answer to the problem, frequently propounded, 
of the relation of physical t to type of culture 
in America. The main pre-Columbian cultures are: 
The Moundbuulders and the Pueblos ın the United 
States; the Toltecs, Aztecs, and Mayas in Mexico 
and Central America; and the Chibcha, Chimu, 
Nascas, Kechua, and Aymera in South America. 
There 1s no physical proof of the impact of accessions 
from outside which influenoed any of these cultures. 
_ Bo far as is*known, the peoples of these cultures were 
just Indian and nothing more. Any contact there 
may have been was so small as to leave no physical 
trace. Resemblances to other peoples, e.g. those 
acoepted by Quatref Ten Kate, Rivet, and 
Sullivan. which were held to point to Australian and 
Melenemen admixture, are either due to old basic 
relationship or individual variations which are no 
proof of racial admixture. The pre-Columbian In- 
dians, however, were not all of one t . There 
were at least four mam t (1) Older dolicho- 
cephala— many of the tn from South America 
to Mexico and California; (2) older brachycephals 
(Toltec type), Central America and Ecuador down 
tHe coasts of Peru to North Arica; (3) later dolicho- 
cephals—Algonkm and most Iroquois; (4) the later 
brachyceph Atha tribes on the west coast 
from Alaska to North Mexico. Relating skull form to 
culture we find the Moundbuilders were partly Toltec, 
partly Algonkin; the Pueblos ere mostly dolichoid, 
with here and there a strong dominant element of 
older brachycephals. The old Aztecs were a branch 
of the older dolichocephals, but the Aztecs of the 
Empire were a conglomerate: the Mayas were a 
pure sub-type of the older brachycephals. The Incas 
were also a conglomerate: the coast people were of 
Maya type; the mountain ples old dolichoids. It 
appears that it is the older brash oapheli type which 
has developed the higher cultures; but the Aztecs, 
Aymara, most of the eblos, and the main element 
of the Kechua were of the older dolichoid type. The 
newer dolichoids give the Iroquois with their relatively 
high culture, and the newer brachycephals are re- 
sponsible for some eof the cultures of the north-west 
coast. There appears, then, no special connexion be- 
tween the cultures and the physical type of the Indian. 


COURTSHIP IN SpipeRs.—In three recent pa 
(Ann. Aag Nat. Hist., 9. 18, 113; Proo. Zoo. Soc., 
1926, part 2, p. 318, and part 4, p. 1125) Mr. W. 8. 
Bristowe and Mr. G. H. Locket have made some 
contribution to our understanding of the process of 
courtabip in spiders. The keen-eyed wolf-spiders, 
Lycosids, have bean seen wa their decorated legs 
and palpi before the female. It is ted that 
the males are made to begin their display by the 
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scent of the females and that the scent organs are 
situated at the tips of the legs and palps. Crab- 
epee Thomuside, are leas keen-sighted and caress 
o female by tickling her as thev walk over her. 
Among web-spinning spiders courtship is carried out 
by vibration of fe of the web on which the 
male plays, and induces the female to come out from 
her retreat. Some species of female show no reluct- 
ence and this display 1s much reduced. Mr. Locket 
deals very ably with the popular ferocity of the 
female, and shows that while it may be the rule for 
some, with others a common life may occur. The 
authors see a dual purpose in these pre-coition 
activities, recognition and stimulation. e neces- 
sity of stimulating the female has long been pomted 
out by others, and to this ıs now added the necessity 
that the female shall recognise the male so as to 
distinguish him from edible prey. Realisation would 
be a better term than ition, for a virgin female 
cannot recognise that of which she has no previous 
experience. Realisation may be produced by the 
same physiological changes which, continuing, result 
in eagerness or a atate of stimulation, the ‘two 
purposes ' of courtahip being, in fact, inseparable. 


ANTAROTIC ECHINOIDEA.— The sea-urchins collected 
by the Australasian Antarctic Expedition (1911—1914) 
have now been reported on by Prof. R. Koehler. 
There are only 21 species and a vanety. and they 
belong to 11 genere all prevıously known. The 
new forms are distributed in the following genera: 
Notocidans, 1 species, 1 vanety ; Goniocidaris, 1 sp. ; 
Sterechinus, 1 sp.; Echınosoma, 1 sp.; Pourtalema, 
2 spp. ; Abatus, 1 sp.; Antipneustes, 4 spp. Gonto- 
cidaris tnypressa Helo Mana Id., Notech 
gealandtae Mortensen, from uarie Is., and 
Echtnosoma australe n., from 35° 8. 135° E., are ndt 
Antarctic. The discovery off Adéle Land of Abatus 
cavernosus (Philippi), A. shackletoni Koehler, and 
Pseudabatus nimrodi Koehler, considerably extends 
the known ronas of those species. Antipneustes is a 
name that replaces Amphipneustes Koehler 1901 to 
avoid confusion with the unknown Amphipneustea 
Wi 1837 ; some of the species are remarkable 
for the size of the brood-pouches ın the female. It is 
unfortunete that the young individuals contained in 
some of the pouches were not preserved well eee 
for study. Indeed the harvest of echinoids, especially 
among the more interesting but fragile heart-urchins, 
would have been much roher had it not been for 
careless kıng. The report ends wıth a complete 
hst of the au theroedie echinoderms found up till 
now in the antarctic and subantarctic regions. 


MARINE CRUSTAOEA OF THE ANTARCTIO.—The Com- 
mission dealing with the scientific results of the 
Belgian Antarctic Expedition has just issued a rt 
on the Edriophthalma (“ Rés. Vo de la Belgi 
en 1897-99,” Zoologie, Tanaidacés, lsopodes, et Amplu- 
podes. Anvers, 1926). The determination of the 
species was entrusted to Bonnier on the return of the 
expedition, but the work was interrupted by his 
death, and not until now, more than twenty years 
later, has it bean poamble to complete the examina- 
tion of the material. As M. Th. Monod, who under- 
took the task, justly remarks, owing to this long delay 
in worki out the results many of the ee 
brought back by the Belgica were rediscove and 
described by the later expeditions to the Polar seas— 
by the Southern Cross, Francais, Pourquoi Pas? 

scovery, Terra Nova, and Gauss in the Antarctic, 
and by the Ingolf ın the Arctic. But although the 
publication of these various reports has considerably 
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ceduced the number of the Belgica species new to 
science, it has given M. Monod a unique opportunity 
of collating the evidence on the geographical 
jistribution of these polar forms. ‘Taking the parallel 
of 60° 8. as prone, the limit of the antarctin 
and subantarctic fauna, Monod enumerates 15 1e8 
of tanaids and 138 of isopods collected by the differant 
itions, including the Challenger. 21 out of the 27 
isopod ie of the Belgica fall into this category, 8 of 
them a by the Belgica a aa E to 
zoience, and one, AstaciHachus Ingoth, also 
from the Arctio by Hansen. The isopods form the 
most important part of the collection. 2 tanaid 
species, 1 new, and 1 new amphipod are also re- 
corded, together with 11 other es, including the 
abiquitous Jasa falcata and 
The new species are defined, and the paper is wel 
illustrated. throughout with careful detai 


MEK oF THE MonoTREwe.—Milk obtained from an 
echidna (W. aculeata) has been -examined b Mr. 
Hedley R. Marston (Austrakan Jour. of AHP Pitoy 
and Mod. Sotence, vol. 8, pt. 4, Dec. 1926, p. 225). 
The specific gravi was 1-083. The proteins consisted 
of a casein with albumin and globulin. Carbohydrate 
was present as lactose. The at was pure triolem, and 
yore of soluble- volatile fatty acids were absent. 

e figures obtained were (per cent.): Total solids, 
36-75; casein, 8-4; albumin and globulin, 2-0; 
lactose, 2-81; fat, 19-62. Compared with cow’s and 
human mılk, the total protein and the fat are both 


very hi and the fat is peculiar, but the figures are 
ed by those of rabbit’s milk, which contains 
12:0 and 135 cent. of total protein and fat 


respectively. e author remarks that either the 
hie echidna must store fat during the lactatmg 
peri or must be endowed with an extraordinary 
power of oxidation of fatty acids, otherwise extreme 
acidosis would follow consumption of a diet so rich 
in fat. — = 

MOLLUSO A8 AGENT IN THA NUGAR-OANE ROOT 
Drermass.—Dr. Paul Bartach and Mary E. Quick 
have been studying the small snail which, by pene- 
trating worm-burrows and feeding òn the root of the 
sugar-cane in Louisiana, admits infection with result- 
ing pa ie the root (Jour. Agrio. Res., vol. 32). The 
authors have successfully identified this mail with the 
well-known and widely distributed little Zonitoides 
arboreus (Bay). is is demonstrated by means of 
careful comparison of its detailed anatomy with that 
of specimens of Zonitoides arboreus taken from their 
normal habitat under decaying 
consists | ly of mycelial threads of fungi. The 
little ere I j 


its anatomy are given. 


CONSTITUTION or Toa EKarraH.—The latest issue 
vol. 1, No. 8) of the ek are Supplement to the 


onthly Notices of the Astronomical Society 18 
devo entirely to seismology and geodynamics. 
One paper, by L. F. Richardson, 18 concerned with 
the can ig Ori 3. H. H. Turner 
deals with the seismological o tions of} P and 8 
for the five 1918-1922, during which the times 
ede eran ve been com in the International 

i ) Summary with the adopted table of 
times ; the compari a aaa a d 


for epicentral di oes leas than 120°. The peper 
raises several new questions which must be jet tor 
later investigation. The other two papers are by 
H. Jeffreys; im one he rediscussea the seismic 
disturbances which have been best observed at short 
distances, and concludes that the outer layers of the 
earth’s crust consist of about 12 km. of granitic 
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snare meses gers ee bent 25 saul thick. 
No great gwo of material a occur 
down to a depth of about 1000 km. - The velocities of 
ar cee SEN in the two outer layers are esti- 
mated at 5-6 km. and 6:2 a ag in a R 
layer being 7 8 km./seo. His o ate wit 
i s oa of eee the lithosphere is shown 
to be practically non-plastic, while even in the ræt of 
the shell the time of relaxation is as high as two 
years. e forces tending to produce secular dis- 
placement of the earth’s crust (chief among them being 
the equatorial drift) are incapable of causing mM- 
portant distortion of the lithosp during CREN 
time, but might givé appreciable bodily disp acement 
of the lithosp over the interior. A region stmpped 
of granitic material by the separation of the moon 
would probably peraist. The viscosi found for the 
lower parta of the shell would not preclude convection 
currents. z 


Maawatio DirFERENTIATION.—A peper an the 
Katmai magmatio province, by C. N. Fenner (whioh 
appears as a supplement to the Journ. Geol. for Oct.- 

ov. 1926), is a most notable recent contribution 
on the origin of igneous rocks. “A large number of 
analyses o Katmai rocks has been made, and the 
vanation diagram indicates an almost linear variation 
of the oxides over a wide range of silica percentages. 
It is shown that differentiation by the separation of 
successive crystalline phases gives a bsoken and 
scattered diagram of very different snd more complex 
form. Presumably, therefore, this process has not 
Ypres to any appreciable extent m the evolution 
of the Katmai rocks. There is, indeed, no known 
process which is competent to provide a linear varis- 
tion, though Dr. Fenner suggests that volatilisation 


requirements than gravitational sinking of crystals 
or ew eh of residual fluids. In the course of 
paper 


origin of micropegmatite and graphic 
intergrowths PET Ep the fleld evidence for 
differentiation in different classical ions is sur- 
veyed ; and many examples of the 1 itable action 
of volatile fluxes are described. It is concluded thas 
the tion of a variety of proceases is indicated, 
and Bowaen’s scheme of isation differentaa- 
tion cannot be accepted as barina ear approach- 
ing the almost universal applicability that as been 
claimed for it in recent years. 


Tus FRACTURE oF Quartz BY Hmat.—We have 
received from Mr. Bernard W. Holman a copy of & 
pe read by him before the Institution of Al 
and Metall on Jan. 20, on “ Heat-treatment as 
an Agent in -breaking,” together with further 
photographs illustrating the . - An examination 
of Roman and other ancient tne wor i shows that 
f are mostly in the form of a 
gran not of angular cracked fragmenta, 
as would be obtained if a fire were built against the 
face and water used for quenching. ‘The granules are 
often cubical. Laboratory experimenta show that 
disintegration at the pee ormeuen Don 575° C; 
gives granules and not splinters. 

a correctly heat-treated I i 
t quartz, 
ives ` varying 


silky 
edges. Quartz from different sources 
results, and A become e even when 
uenched from °, Only a few varieties will give 
e milky laths, which are the most friable form of 
. Achange in the dielectric constant is observed 
at as low a temperature as 340°, and the temperature 
at which disintegration begins varies over & range 
of 20°. It is that the results may have 4 
bearmg on the nature of the allotropy o quartz. 


specimen 
often with finely toothed 
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It should be noticed, however, that disintegration in 
quartz may occur at low temperatures through the 
expansion of gases and vapours contained in the 
cavities, the extent of the cracking depending on the 
rate of heating, and this fact may account for some of 
Mr. Holman’s results, without assuming any allotropic 
oe other than the well-known transformation 
at 575°. 


THE CREATION OF Marrer.—At the meeting of 
the Mathematios and Natural Philosophy Section of 
the Academy of Sciences of Vienna on Dec. 16, a 
communication was received from Dr. Arthur Haas 
on the increase of frequency of light quanta which 
impinge on swiftly moving perticles of matter. The 
@uantum and the particle are supposed to move in 
opposite directions and the quantum on impact has 
its direction of motion reversed. In these circum- 
stances, when the speed of the particle is of the order 
of the speed of light, the frequency of the quantum 
may be so raised that the quantum is converted into 
@ protin doublet with a wave-len of 0013 tenth 
metres. As an example, the case of a particle moving 
with half the speed of light may be taken. The 
frequency of the quantum is then trebled by the 
impact. The author points out that the above leads 
to the. possibility of a coamioal reconstruction of 
matter out of light quanta, 


THe SomoLes Boas CaLornmerer.—A bomb 
calorimeter of the type originally introduced by 
Berthelot, ambodying a number of new mechanical 
features, and suitable for the determination of the 
calorific power of solid and liquid fuels, has been 
placed on the market by Measrs. G. Cussons, Ltd., 
of Manchester. The bomb body, cover, and moat of 
the details of the calorimeter are made of stainless 
steel and are machined from the solid billet. A small 
spanner 18 employed to screw the cover-nut home, 
and the body and base are screwed together by hand. 
Lhe cover of the bomb forms the base on which the 
bomb stands, and the ignition rods (one of which 
acts as a support for the crucible cradle) are attached 
to the base. A form of self-sealing rubber ring, which 
is isolated from the combustion zone, and has been 
found to remain in perfect condition after more than 
200 determinations of calorific power, prevents escape 
of oxygen or producta of combustion. Oxygen enters 
the bomb through a spring-loaded non-return valve 
and is disch through a screw-down valve. The 
device obviates the necessity for a gland and stuffing- 
box. Attachment of the igmtion wire to the ignition 
rods 18 effected by insertion of the wire in slots, 
in which it is secured by movable sleeves. The 
chamfered edge of the sleeves acts as a wire cutter, 
effecting economy of the nichrome wire used in firing 


the charge. 


RaDIOGRAPHIO EXAMINATION OF CoaL.—We have 
received a portable stereoscope and some sterececopic 
X-ray photographs of coal, coke, and quarts, taken by 
Mesers. Kamp and Thomson, Technical Radiological 
Laboratory, 20 Laverockbank Road, Edinburgh. 
X-ray stereoscopy is, of course, very familiar in 
medical radiology, and its utilisation for the present 
propose 18 of interest in providing another ulustration 
of the uses of X-rays in industry. In the case of coal 
the photographs reveal the extent and distribution 
of the ‘free’ mineral ash of relatively high density. 
The authors have also applied X-ray methods to the 
study of the ‘jig-washing’ of ooal, whereby the 
extraneous stony and shaly matter 1s mechanically 
separated out from the clean coal. 


THe Burnina or Gases iN Nrrmous Oxips.—The 
scanty chemical literature relating to the burning of 
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gases in nitrous oxide is considerably extended by 
the recent communication to the Mancheste 
Literary and Philosophical Society by Prof. H. B 
Dixon and W. F. Higgins, of the results of thei 
investigations of the burning of hydrogen, methane 
ethylene, propylene, and acetylene in nitrous oxide 
Davy’s oralisation that combustible bodies re. 
wire & higher temperature to ignite in nitrous oxide 
an they do in oxygen is not confirmed, all the 
gases tested having lower ignition pointa in the forme! 
gas than in either oxygen or ın air. These ignition 
points correspond with temperatures below t at 
which the thermal decomposition of nitrous oxide 
is appreciable. The length of a hydrogen flame is 
increased about twelve-fold and ita diameter about 
two-fold when the air in which the gas burns is re. 
placed by nitrous oxide. The spectrum of the flame 
In nitrous oxide Js continuous from red to violet with 
the ‘steam’ lines well marked. The red tinge in the 
flame at ordinary pressures is due to the formation 
of nitrogen peroxide. The paper contains tables of 
the respective ignition points of hydro in nitrous 
oxide at pressures between 150 mm. and 1000 mm. of 
mercury, and of ethylene and propylene in nitrous 
oxide and oxygen at 150 mm.—1000 mm. pressures. 


THE SEPARATION OF RADIOACTIVE SUBSTANCES.— 
J. Kendall, E. R. Jette, and W. West have published 
details of the application of ionic migration methods 
to the separation of mesothorium-1 from barium, in 
the Journal K) the American Chemical Society for 
Dec. 1926. © B0 tion depends on the fact that 
the respective ions have different mobilities, and that 
during electrolysis the faster ion will gradually 
concentrate in front of the slower, an accumulation 
of radioactive material being shown by an increase in 
the activity per unit weight. By introducimg other 
ions 1n suitable concentrations to keep the boundary 
sharp, and incorporating the greater par of the 
golution in agar gel, much more rapid and convenient 
separation is effected than by fractional crystalliation. 
Since mesothorium-1 18 isotopic with radium, it ie 
possible to apply exactly the same method to the 
separation of lum and barium, as it is known that 
isotopic ions have identical mobilities. The fact that 
the ions of mesothonum-! and radium have greater 
mobilities than the barium ions shows that the increase 
in ionic mobility with atomic weight 1s continuous 
throughout the whole alkaline earth group. 


THe VALUE or Tank TEstTINa.—The value of the 
method of ship model testing in experimental tanks 
initiated by Wiliam Froude at Torquay in 1868 has 
been proved over and over in. Buch ing gives 
the designer a mass of deld date and settles the 
form of hull and propeller to give the beat resulta. 
But as Pepys said long ago, “ It seems worthy of note 
how small things are sometimes found to mar or mend 
a ship's quality of sailing.” The importance of minor 
details was really the theme of . G. 8. Baker's 
paper, ‘ The Economy of Tank Testing of Ship Forms 
end Research in Ship Propulsion” read on Jan. 28 
to the North-East Coast Institution of Engineers and 
Shipbuilders. The points dealt with included the 
form of the shaft webs and brackets ; the bossing and 
direction of rotation of the propellers ; the shape and 
section of the blades. At first, tank tes was con- 
fined to the determination of the factors whigh make 
up the resistance of war-ships in still water. It was 
extended to the study of propellers by R. E. Froude 
and to merchant ships by Messrs. y. In the 
National Tank, of which . Baker is duector, durin 
the years 1924-26, no less than 80 designs were bested: 
and in an appendix to the paper are notes on the 
resulta. 
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Diet and Cancer. 


have been and are all sorta of statements 

about the relation of diet to the occurrence 

of cancer. We are told that ing raw carrots 

will prevent and even cure it; o attribute 

efficacy to onions, others to a salt-free diet ; tomatoes, 
on the other hand, have been of I 


cancer. Particular! common. is the suggestion, whi 


ordi people who take a fleahy diet. 

None of hess statements has been subjected to 
critical inquiry ; and indeed such inquiry is by no 
Teek gady, tor ibia KATA LOAL TYO BOTIA o laa 
in other respects wholly comparable, who differ only 
in their enjo t or rejection of meat. The vege- 
tarians in drat Britain, for example, could not, 
without the gtrictest inquiry, be ed as a sample 
of the population which differed from the normal 
only in ther avoidance of meat; there are many 
grades and subclasses of vegetarians, but, taken as & 
whole, they form a istinguished in many modes 
le and (houghi be es their diet. In the world at 
large, vegetarianism, in short, is generally a character 
associated with other exceptional features of Beni 
and mind, and any advantage or disadventage whi 
i ow in the incidence of disease may 


extremely fallacious. ` 

Particularly welcome, therefore, is the report on 
the incidence of cancer in certain religious orders by 
Dr. 8. Monckton Co and Dr. Major Greenwood.! 
With the co-operation of the ecclesiastical authorities 
and with, an amount of detailed Inquiry which must 
have been even more troublesome than it seems, they 
have collected the necessary statistics In @ number 
af religious houses in England and elsewhere. The 


1 of Health. Papon Pubic Health and Mediral 
Bubjecta, No. 86: Diet and , With Special Reference to the 
Lag pone ot eee pe of certain Orders. B 


Members : 
and Major Greenwood .iv+88. (London: 
FLAL Staticnery Office, 1026.) Od. net. 


monks, nuns, and lay brothers in these communities 
are all easantially vegetarians : Vat meo ee 
sure that vegetarianism is no more than an incidental 
circumstance, and that the nature of the diet has had 


no influence m de I the ip of these 
communities. Am the usians and Uistercians 
the rules are especially strict, and a life which 1s spent 


in silence in a cell from which the monk comes out 
only for a nightly service, for a meal in the refectory 
on days, and for a weekly walk, cannot be said. to 
involve much of that hurry, luxury, and excess to 
which cancer and otber sickness is so often ascribed. 
But the results of this mmute inquiry mto their 
mortality shows that, while as a whole the 
mortality is in somé instances rather leas than would be 
in persons of similar age and sex in the outaide 
world, there is no evidence at all of any immuni 
to cancer. Thus in a Cistercian house in Englan 
427 ple lived between 1800 and 1920: there were 
104 deaths against an ion of 82 in the general 
pulation, and of these 5 certainly, and 3 probably, 
ied of cancer, as compared with 5 or 6 in non-monks. 
Cistercian nuns im and a Belgian house of 
the same order give similar resulta, as do Benedictine 
and Carmelite communities in which the rules are not 
so strict. Taken separately or together, the 
lend no support to a proposition that cancer is 
either lees or more common mside mo ies than 
among the contemporary comparable part of the 
population outside. 
inally, data are given which were collected leas 
minutely and completely from 57 Cistercian houses in 
different parta of world : the figures seem to show 
a singularly small number of deaths from cancer. but, 
as the authors point out, the calculations are subject 
in these instances to so many qualifications that one is 
once again reduced to the, conclusion, that there 18 no 
evidence of any difference either way. Any’one who 
feels inclined to rush in and solve the problem of the 
causation of cancer by statistical methods should 
study carefully this admirable example of how such 
work should be done: ıt is much more difficult thap 
some enthusiasts Imagine. j 


Maori Navigation. 


THE veæèels used by the lea of the Pacific in 

their migrations and colonisations are of primary 
importance in Oceanic ethnology. They have been 
described by various writers, but only partially, and 
generally from the technological side. Now, mm an 
interesting Bulletin of the Dominion Museum of Now 
Zealand,| Mr. Eledon Best bas collected all is 
known or can be learned from native sources about 
Maor canoes. Every aspect of the subject is dis- 
cussed and fully illustrated by copies of early printa 


or modern pace ; 
Some types o rae searoee are: tales es 


a . The double canoe, formed by two dug- 
outs united by a platform, survived until about 1880. 
The occurrence of the single canoe with one outrigger 
is denied by some writers, although it is said to have 
been seen by Captain Cook. The single canoe with 
double o is said to be only mentioned m 
tradition. becomes important when it is noted 
that Indo—Javan vesels twelve centuries ago had 


double outriggers. 
The only natave cance now used is that without an 


1 New Zealaml, Dominion Museum. 
Canoe. Edon Best. 
of Maori Research, for the 
NZ: W. A. G. , 1025.) 
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- roots were burned, or an i 


outrigger. The generic name is waka. Varieties are 
isti ished as the waka taua, war canoe, waka tete 
used for fishing and travelling, and the waka iat and 
other small craft used in calm waters. 

The building of the waka taua is fully described. 
The tree, of totara, kauri, or other timber, was reserved 
Dy elearmg ives Dean ihe apis Hanae A strip 
of bark might be peeled off one aide to Initiate decay 
and facilitate hollowmg out. On ano auspicious day, 
after fasting and ritual, the trunk was felled. Some- 
times the lower part was scarfed, or the uncovered 
ious machine on the 
ballista principle was used. trunk was charmed 
to prevent damage in fallmg. The hollowing was 

ormed by burning and by the stone adze. oe 
wore only one garment, and their food, 
reserved for them alone, was cooked apart. It was 
etiquette for a visitor to throw his at the canoe. 
If it stuck, the omen was favourable. The hull was 
hauled to the water aide by ropes, often for long 
distances, by many people. Charmed skidg eased the 
canoe over rough pune: Sometimes the hull was 
sai ea of more one piece. 
sides of the dug-out were heightened by an 
ornamental top strake, butted and lashed to ita top 
edge by strings of flax, and caulked with fibre. The 
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join was covered by a batten. The ends of the top 
- strake were drawn in by a tourniquet and the j 
tightened with a lever. The ends of the dug-out were 
fitted with -head and stern piece, coloured red 
and black ornamented with feathers. The deck 
was a mere grating. The launch was carried out ac- 
cording to ritual and was followed bya ceremonial feast. 

Mr. Best describes in leas detail the flashing and river 
canoes, and also the canoes of the Chatham Islands. 
An account is also given of ceremonial observances in 
` the use of canoes. 

The common mode of propulsion was the paddle, 
but poling was often resorted to when ascendin 
streams or m shallow water. Steering was effected 
by a long paddle at the stern or by directions to 
-the paddlers. Mr. Best gives To of the songs 
sung while paddlmg. Tho ils formerly used were 

ri , with the small end downward. They 
. were made of mattmg-or laced leaves. Generally 
‘only one sail was used, but large canoes might have 
two orfthree. Stones were used as ancHors. They 
were fised in the natural state or with grooves 
round the middle to fit the rope, or in baskets. i 
was performed with carved balers having the handles 
Projecting forward. a 
. Best gives a summary account of canoes of the 
Paorflo area, quoting from various authors. Gilbert 
and Loyalty canoes are’ moluded with the 
Polynesian, and only short notes are given on those of 
Melanesia, Micronesia, and Indonesia. At the end of 
this chapter Maori methods of navigation are described, 
and the ri and Moriori compass points enumerated, 
without reference to other island names. 


~- 


L 


e weather with the other appurtenances of 

Dr. Z. Kamerling1 would have us reverse 

the verdict and employ the motions of the planeta as 
the basis of long- forecasting. His thesis is that 
widespread periodicities must have a cosmid origin, 
and sunspots having failed, there remain only the 
laneta. Accordingly he mvestigates periodicities of 
© of the ‘synodic rotations,’ that is, the 
intervals between the dates at which the various 
planets are nearest to the earth. (It appears that 
the theoretical basis of this planetary connexion has 
been given in & previous ; one wonders what it 
-can possibly be.) These grve him in years: Venus 
1:60, Mars 2-18, Jupiter 1-09, Saturn 1-035, Uranus 
1-018. As material he has SHER as of average 
monthly rainfall over east Java and over west Java, 
twenty years’ rainfall at Pernambuco, and geen Sale 
tures at Winnipeg, Konigs and Zwanenburg. 
The method is to write down the monthly data m 
Bets co ndi Sipe e eae hace Mca Rare 
for example, all the months of perigee come in_the 


'TPE nineteenth -century discarded horoscopy of 
th 
astrol 


same vertical column, and to plot the smoothed. 


means of these columns. From his hs Dr. 
Kamernog concludes that there are real periodicities 
corresponding with the synodio periods of each planet, 
giving maxima generally near perigee and secondary 
MAXIMA Near apogeo. i 
Such a result would be of considerable mmportance 
if substantiated, as laining the origin of a number 
of periodicities of a ttle more than a year which have 
been from tme to time, but unfortunately 
the author has not done all he might to prove his 
case. He does not express his periodicities as Fourier 
series, nor does he attempt to determme their exact 
length. The original data are given only for the east 


1“ Grondslagen voor een Weervoorspallmg op angen Termim *’ Doar 
Dr. Z. Kamerting, 1: Enketvoudige Perlodon van Wijaiging der 
Woernmgratekiheid. Pp. 20. (Leiden: A. W. Bijthot, n.d.) np. 
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An mteresting chapter is devoted to Maori tradi 
tions of the discovery and settlement of New Zealan: 
by visitors from eastern Polynesia, from an islan 

waiki, which Mr. Best identifles with Tahiti. Th 
first voyagers were Kupe and Ngahue. They circum 
navigated New Zealand and named it Aotea-roa 
They found no human mhabitanta but reported o1 
their return to Hawaiki that the most valuable pro 
ducts of Aotea-roa were the moa and pounamu 
Toi, a later visitor, found the island 





(nephrite). 

inhabited by the Maruiwi or Mouriuri, a dark-akinne 
people with bushy hair. The vo of Toi and tha 
of his grandson nga led to colonisation o 


New Zealand, and voyages thereto became frequent 
Mr. Beat gives an account of Maori voyages and th 
historic canoes in which they were made. 
With its list of Maori navigation terms, biblio 
graphy, and index, the work forms a valuable com 
j and record of one group of Pol cano 
uilders and navigators, and Mr. Best done rea 
service to Oceanic ethnology by its compilation. 
- In some places the linguistic com ns are weak 
Tonge hama, Rotuma sama, Fiji Hama are assume 
to be derrvatives of the Maori ama (outrigger). Thi 
Tonga fohe and Samoa foe are said to come from th 
Maori word hos (paddle). The Fijian wanka (canos 
and shrine) is said to be a Maori term. But the nama 
as found‘in Tonga, Rotuma, and Fiji are older than ir 
Maori. The orginal words were semang or soma 
outrigger), as in the Moluccas and Batjan; boseh 
st, or bogeat (paddle), as in Java, Sumatra, and: the 
Ippines ; and banka or wanga (canoe), as in the 
Philippines and Celebes. Sipnay H. Ray. 


- . Planets and Periodicities. 


Javea rainfall, and here inspection. shows that the 
annual variation has not been completely elmminated 


They show, in fact, a reaidual mean annual variatior 


with a range of 16 mm., which is of the same orde 
as the ranges .of the plane periods. The normal 
used apparently covers the thirty-three years, 
so that the error is entirely concentrated in the last 
seven years, and falsrfles any apparent periods up tc 
1-1 year. The iod for Uranus (1 year 
4 days), with a of 18 mm., is almost entirely 
due to this residual annual variation. The author 
does not give the standard deviations of the data 
which he uses, so that no test of reality can be made. 
The Venus period in east Java, which has by far the 
range of any, may be taken as a test case. 
The amplitude of the corresponding Fourier series is 
found to be 9 mm., and the standard deviation of the 
original 480 values is 68 mm. The amplitude is 
therefore 4-5 times the tancy on & chance basis, 
anid dlls period. eni to Do ves Ite exact length, 
however, turns out to be 1-58 year, while the ‘ synodio 
year’ of Venus is 1:60 year; this means that the 
maximum phase shifts by about 120° im forty 
calendar years, which seams too great, and the inter- 
pretation is that there ıs a periodicity m 
the east Java rainfall which happens nearly, but not 
quite, to comcide with the Venus synodic year. 

The curve for Mars shows very little trace of the 
whole iod, but a well-marked half-period of 1-06 
year, which may be due to the residual annual varis- 
tion in the data. The present writer is not impressed 


by the puppan approximation of the maxima to 
perigee an eee eee ee 
suggest a hap distribution of p . Hence 


It seems necessary for the author to t his work, 
ing more refined methods of analysis, and where 

oasis longer series of dgta. The title of the 

18 & misnomer, since the resulta would be of li use 


for forecasting purposes. C. E. P. B. 
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The Indian Lac Research Institute. 


T importance of lac in the marketa of the world 
is known to many; also the fact that at 
the t tame India enjoys practically a world- 


wide monopoly of the lac industry. Owing to serious 
fluctuations in the price and output from time to 
time, speculation is rife and stepa are being taken 
with the object of endeavouring to stabilise the trade. 
A Government inquiry was carried out by Messrs. 
H. A. F. Lindsay and C. M. Harlow, their report 
being published in 1921. An outcome of the report 
was the formation m the same year of the Indian 

Association for Research. It was decided to build 
and equip a Lac Research Institute and to run in 
conjunction with it a small experimental plantation. 
The Association is managed by a committee of 
Europeans and Indians representing all branches of 
the trade. Funds are obtamable by a small cees 
rn ee by the Government of India on all exporta 
of manufactured and unmanufactured. A report 
of the work of the four (to Mar. 31, 1926) has 
been issued (Calcutta : oker, Spink and Co.). 

The greater bulk of the lac produced comes from 
Central India, i.e. the Central vinces and Chota 
Nagpur. This factor determined the selection of the 
gite for the research institute. Nmety per cent. of 
the lac produced comes from a fairly compact area 
comprismg Chota Nagpur, the Feudatory States of 
Orissa, a few ‘adjommg districts of the Central 
Provinces, and a few adjacent areas in Bengal and the 
United Provinces. From this area Bihar and Orissa 
claim more than half the annual uction of lac in 
India. Thus Ranchi, one of the capitals of this 
Province, was selected as the home of the future 
Institute. The local government provided a site of 
110 acres a few milea out of the town on favourable 
terms, and construction work ‘was commenced in 1924, 


j Women in 


N Jan. 28, Prof. Edward P. Cathcart lectured at 
the Royal Institution of Great Britain on “ The 
Physique of Women Employed in Industry.” He 
began his lecture by deploring the fact that while a 
large amount of work bas been done on the anthro- 
metry of man, little attention had been given to the 
etermination of the physical measurements of women. 
ach Shei out that a real necessity for such knowledge 
i ps from the theoretical scientiflo value 
of the or if, as is likely, legislative action is to 
be taken with regard to protection from overloading, 
then definite knowledge will be ired. 

The problam was studied along the following lines : 

(1) The determination of the physical characters of 
the average woman engaged in industry. 

(2) The determination in the laboratory of the 
optional load. 

(8) The determination of loads actually carried in 
the course of ordinary work by women. 

Details of the first section of the research were 
presented in the lecture. Some 8000 factory women 
were studied, and as controls a group of unemployed 
women and a up of women studente. Records 
were obtained of the weight, height, lumbar pull, 
grip, and crush. The Ties represented a variety of 
trades. The heaviest work done was in the chemical 
and brick trades, and Prof. Cathcart paid & tribute to 
the physical strength and grace of the women, although 
they were drawn from one of the worst districte of 


w. 

A good correlation was found to exist between the 
various strength testa, indicating that there is, if the 
strength depends mainly on muscle development, 4 
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the foundation-stone being laid by the Governor 
of the -Provmoe. The Institute building includes 
laboratories for biochemi and entomol and 
was finished in August 1025. ‘The staff 
consists of (1) the director and biochemist appointed 
m Oct. 1928, (2) three assistants to the biochemist 
appointed in June 1925, (8) an entomologist and three 
asistanta, all appointed in 1926. The biochemist, who 
is also director, is Mra. Dorothy Norris, and she has 
been in charge since 19238. ; 
Lac production ın the has been either under- 
taken by the officers of the Indian Forest De ent 
or by local proprietors and others, the material being 
sold to addenda for transmission to the big markets. 
A certain amount of research work has been carried 
Sc aetna anol el ete t im 
connexion with improvements in collection and out- 
turn, studying insect pests of the lac, and so forth. 
The main objects of the Lac Association* may be 
taken to be the establishment of the lac indu&try on 
such a sound commercial basis that competition need 
not be feared, owing to “(1) A etic product 
such as affected indigo and wo have affected 
rubber but for the drop in price of the natural product. 
(2) The establishment in other countries of the lac 
insect itself as has been done in the case of mlk.” 
The Forest t in the Province is oo- 
operating with the Institute by affordmg facilities for 
experimental work in selected areas of forest, thus 
supplementing the experiments which are being 
carried out with species, spacing, and so forth on the 
Institute’s own land. The work of the Institute 1s 


Factories. 


more or leas uniform development of muscle in the 
different subjecta, or, if the h tests are indi- 
cative of more than muscle development, then the 
factor operative is uniform for all types of muscle 

A com n of the unemployed and the employed 
showed that the EE were of poorer phymque 
than the employed. is did not appear to be due to 
lack of nutrition or flabbmess of muscle thro lack 
of use. The college women tested exceeded in height, 
weight, and the other two groups, and from 
the statistical evidence given, this did not appear 
to be due to bad ae Prof. Cathoart thinks 
the difference is probably due to the fact that the 
college women had y been selected by medical 
examination, that received good ph E aie : 
and also thas is not merely a n of the 
amount of muscle present but is also related to mental 
alertness that enables a subject to co-ordinate his 
powers more succeasfully when called upon to produce 
some extra effort. From a practical point of view, 
he thinks it would be well if wo below a certam 
fitness factor were not emplo in hard factory 
work; also that those employers who enoo 
pom training are doing work that is valuable 

th from the point of view of the worker and of 
the work. : 

We would also add that if Prof. Cathcart’s findings 
as to a fitness factor can be substantiated, the know- 
ee a 
vocational guidance. Careful studies such as this are 
of very great value and are applicable to a wide range 
of problems. 


F 


. Sir F. G. Ho 


- S iene and ae medicine, and 
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, University and Educational Intelligence. 


Cammnipas.—The Council of- the School of the 
Biological Sciences has been constituted as follows: 
Dr. Adnan, Prof. Barcroft, Mr. Bartlett, Mr. Black- 
man, Prof. Buxton, Mr. Forster Cooper, Prof. Dean, 
ins, Mr. Nicholas, Dr. Rideal, Prof. 
Seward, and f. J. T. Wilson. 

The Faculty Board of Medicine hag reported in 
favour of continuing the diplomas in public health, 
yeiene until 

, but for no longer unless the University other- 
wise "determines at & later date. The foundation in 


1922 of the London School of Hygiene and Tropical. 
altered 


Medicine has the situation at Cambridge. 
When the new school is completed it should 
nae oe for and research with which 
dge would be le to compete: The Cam- 
bridge diploma in public health established m 1875 
succeeded in due course by analogous diplomas 
at ihe nbw school. 

- The*provimon of facilities for study and 
in neurology and mental hygiene at the 
Maudsley Hospital, and the fact that only part of 
the course of- study for the diploma in chological 
medicine could be well provided at Cambridge, has led 
the Faculty Board to recommend that this diploma 
be discontinued as from October next.. The Faculty 
Board recommends that the diploma m medical 
radiology and electrology should continued for a 
TT clash of three years, with a fresh provision 
that ore admission to the second part of the 
examination the candidate should have had a proper 

clinical experience of the subject. 


Reapiva.—Mr. Alfred Palmer, president of the 
council of the Unversity, has been given the degree of 
Doctor of Science honoris causa. This is the first 
degree which has been awarded by the University. 





From University College, London, we have received 
“These Hundred Years,” the oration delivered 
Sir Gregory Foster on the occasion of the thirtieth 
celebration by the College Union i 
foundation of the College. The title of the addreas 
is a reminder that the Collego centenary is to be 
celebrated this year. The great transformation 
—treHgious, political, social, and educational—that 
has taken p in these hundred years is, as Sir 
Gregory Foster says, duo largely to the progress of 
acience. He. quotes Sir John Herschel’s scathing 
criticiam of the state of the’ exact sciences at the 

of the nmeteenth century: ‘‘ Mathematics 
was at its last gasp, astronomy was nearly so. . . 
The co torpor of routine had spread itself over 
all those branches of science which wanted the 
excitement of ental research.” There was no 
place in land where chemi was systemati 
taught, and there was ‘no chemical laboratory un 
one was opened at a ects in 1828. The 
important part played by the College m the astoundi 
progress Seca by the hundred years that follo 
18 briefly touched on in the address and will doubtless 
be celebrated at length in due course. In accounts of 
the origin of the College (and. of the Unrverai 
London) its debt to ine ost Thomas Camp 
commonly acknowledged, but it is not so ene 
recognised that the great principle of freedom from 
ae rivalry which ihe t leg cnt | and 

c ioned was from 

the University of Berlin, Pica ees ae the guidance 
of Wilhelm von Humboldt, in 1808, “ unattached to 
‘any particular creed or school of thought. and 
devoted only to the interests of science and learning.” 
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Calendar of Discovery and Invention. 


February 20, 1880.—In one of the notebooks of 
David Edward Hughes preserved at the British 
Museum. is ae entry dated Feb. 20, 1880: ‘Mr. 
Spottiswoode, President of the Royal Society, Prof. 
Stokes, and Prof. Huxley visited me to-day at half- 
past 3 P.x. and rememed until 6 px. im order to 
witness my experiments with the extra current 
Thermopile, eto.” Hughes was then ae ex- 

ents in the transmission of across space 
y means of the radiation given off by what he called 
the ‘ extra current ’ from a amall spark coil, using for 
reception a Bell telephone and battery connected to 
a separate receiving circuit including sometimes a 
microphone. Neither Hughes, however, nor his 
visitors had any conoeption that the effecta obtamed 
were due to eledtro-magnetic waves. 

February 21, 1824.—While profeasor of chemistry 

at Jena, Johann Wolfgang bereiner in 1828 dis- 


| covered that when platinum in a fine state of division, 


known as platmum black, is placed in oxygen, it 
ee ay hundred times its own volume with 
a considerable rise in temperature. Spongy platmum 
he found acted m the same WAY, and on Feb.’ 21, 
1824, he ee a stream of 


h ignited. by bemg directed on ‘to such 
Buuren 


February 23, 1804.—Trevithick, the famous Cornish 
engineer, was @ pioneer in the use of high-pressure 
steam and was the father of the locomotive. is first first 
practical experiments with 4 y locomotive were 
made at Merthyr Tydvill in 1803-4, and on Feb. 22, 
1804, his engme conveyed 10 tons of ore, 70 man, and 
five wagons a distance of 9} miles at about 5 miles 
an hour. 
February 22, 1831.—The virtual founder of the 
British Association was Sir David Brewster. Johnston 
the chemist, in 1880, had written an account of the 
German Aassocaation of men of science. On Feb. 22, 
1881, Brewster wrote to Prof. Party Grae erage 
“ It is proposed to establish a British tion of 
men of science similar to that which has existed for 
eight years in Germany, and which is now patronised 
the most powerful sovereigns of that part of 
rope The arrangements for the first m are 
in progress; and it is contemplated that it be 
held in York, as the most central aity for the three 
oms.” Murchison, Robison, J. D. Forbes, and 
Vernon Harcourt were among its chief sromoters. 
February 24, 1891.—The process for producmg 
seamless steel tubes such as are used in modern boilers 


‘is due to Remhard and Max Mannesmann, one of 


tents is dated Feb. 24, 1891. 
ilet is at a high velocity rollers 
which, tly inclmed to one another, also 
give the b ee ae is cts A flow of metal 
takes place from the interior outwards, a tube being 
formed the interior of which is amoothed by its being 
forced over a mandril. 

February 24, 1896. —No discovery created more 
stir in scientific circles than that of the Rontgen rays, 
but no sooner had it been made known than a new 
field of investigation was opened up by Hearn 


Beoquerel, who, seeking to test whether such rays 
always acoompanied the excitation of phosphorescent 


light, was led to the discovery of radioactivity. His 
experiments were made known to the Paris Academy 
of Sciences in his memor, “ Radiations émises par 
phosphorescence,” read on Feb. 24, 1896. 


whose A. heated 


round 


February 26, 1788.—The Linnean n A was 
founded through e efforts of Sir James ward 
Smith, the i 


being held on Feb. 26, 
1788, at the Mar rough Coffee Hona - E.C.B. 
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Societies and Academies. 


LONDON. 


Royal Society, Feb. 10.—O. D. Eilis and W. A. 
Wooster: The photographic action of f-rays. The 
PTOS apone of radio-active bodies were recorded 
as on & photographic plate, but homogeneous 
beams separated by o deflexion were used. 
The reciprocity law is found to hold, and the form 
of the blackening curve is independent of the time 
of development and of the velocity of the particles 
between Hp 1450 and Hp 5880. The b ing curve 
follows a simple empirical formula which is identical 
with that Holdin for the blackening by X-rays, the 
constanta in the lama showing the same variation 
with velocity as holds for variation in frequency in 
the case of X-ray». 

O. D. Ellis and W. A. Wooster: The relative 
intensities of the groups in the etio 8-ray spectra 
of radium B and radium C. With the method used, 
the intensities of the groups in the two spectra are 
measured on the same scale and refer to equal numbers 


of disintegrating atoms. An in ing result is that 
the ratio of the mtensities of the groups due to conver- 
sion of the same frequency y-ray mMm the K and L levels 


is independent of the ency and equal to that 
occurring in the ordinary external absorption of 
X-rays. Using Gurney’s determination of the number 
of electrons in the strong ups of radrum-B, the 
number of electrons m al the _other groups are 
deduced. Hence the total number of socondary 
electrons emitted from these two bodies can be 
determined. 

A. Muller: An X-ray investigation of certain long- 
chain compounds. The substances were in the form 
of well-developed single . They contam 
straight carbon chains of identical or very nearly 
identical zigzag structure. The le between two 
lmes connecting the centres of consecutive 
carbon atoms is little different from the tetrahedral 
pe eel 80’). The chains can be represented by 

s of elliptical cross-section. In the crystals these 
-rods are packed m bundles or, in other words, with 
their axes parallel to a fixed direction in the orystal 
lattice. The density of ing of these rods is the 
same for all the substances. mparisons between 
X-ray data and others obtained by Langmuir and 
Adam from measurements of mono-molecular films 
of long-chain compounds, that the crystal 
structure and the structure of the compound film are 
Vv similar, if not identical. 

. H. Briggs: The straggling of a-particles from 
radium C. The variation in velocity is measured by 
the magnetic deflexion method when the rays 
through various thickneases of mica. The deflected 
and undeflected banda produced on 4 kee ial tea 
plate are analysed by a microphotometer. e dis- 
tribution of energies on emergence is very approxi- 
mately Gaussian inform. From the energy ution, 
the straggling of the ranges cen be calculated at any 
point in the region investigated; ıt is about 1:4 
times that predicted by Bohr. Half the Freer 

ing in range occurs in the first 2-4 am. of the pe 

e discrepancy between theory and experiment would 
be explained if transfers of energy oocur twice as 
often as theory indicates. 

G. H. Briggs : The decrease in velocity of «-particles 
from radium C. For velocities leas than 0:55 V,, the 
velocity decreased much more rapidly than was found 
by Marsden and ey but is in ent with the 
results near the end of the range found by indirect 
methods by Kapitva and by Curie. The ratio of the 
number of singly to doubly a-particles varied 
as V-13. Experiments to d any lack of hamo- 
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geneity in the initial velocities of the a-particles gave 
no evidence of velocities greater than the average by 
more than I in 3000. Velocities leas than the 
maximum were present, due probably to absorption 
in the source. : 

L. H. Thomas: On the capture of electrons by 
swiftly sae ‘ eléctrified particles. The chance that 
a fast a-particle will capture an electron is calculated 
in two cases ; for particles with velocity greater than 
8 x 10° am./seo. moving through hydrogen or helium, 
and for particles with velouty between 4x 10* and 
2x 10° om./sec. eral e heavy matter. The 
method is to split up the process into a close collision 
of the particle with an electron and a close collision of 
this electron with an atomic nucleus. The results are 
in agreement with those obtained experimentally. 


Linnean Society, Jan. 20.—H. Graham Cannon and 
Miss 8. M. Manton: Notes on the segmental excretory 
organs of Crustacea. The patterns of the j 
gland efferent ducts of the Branchiopoda show & ` 
marked uniformity. The simplest is that of 
Estheria. In halus there is a divergence 
from this pattern, probably correlated with the 
absence of a shell-fold. In the maxillary gland of 
a eeu mpaiage of the duct is the same as that 
of i phalus. The maxillary gland of each 
possesses sp 
of the efferent duct from the end sac. 
gland is mesodermal. The Lophogastridw represent 
primitive Peracarida, from which both the modern 
mysids and isopods could have evolved. The seg- 
mental exoretory organs of the former are antennal 
glands and of the latter maxillary glands. Lopho- 
e both antennal and maxillary glands.— 

. R. Gates: The tundra vegetation of Russian 
Lapland: The plant-b ing station at Khibiny, in 
Ruasian Lapland, north of the Arctic Circle, in lat. 
67° 44’ N., is on Lake Ymandra, and is partly sur- 
rounded by mountains which reach a height of nearly 
4000 feet. The summer season begins about the 
middle of June, when the ice goes out of the lake, 
and ends about the end of A . During this short 
season most of the planta bloom twice, June and 
August. The. wie is not heavy and the rainfall 
about 450 mm. In February the lowest temperature 
is about -36°-4 F., while in Jume—the warmest 
month—the mid-temperature is 53°-6 F. and the 
maximum 86° F. There is v little ram from May 
to August, but the winds cco alwave very strong and 
have a marked effect on the vegetation. There are 
many kinds of tundra. The mountain rock tundra 
above the tree-line at Khibiny is very similar to the 
low rock tundra on the Arctic coast. Moor tundra is 

ical of Siberia, and but little of it is found in the 
ola Peninsula. Cladonias and other lichens make 
up & conspicuous element and give a whitish character 
to the landscape. This may be free from Bees ae 


its pay cov of vegetation with areas of bare 
yellow 7: la Kioirhboiaiayð, or tufted timdra, 
m the Kola Peninsula, the-surface. of the 


und is 
broken into polygonal areas, which may be feet. 
acros and are covered with vegetation. Between 


these Klotechy are crevices which may be ten feet 
deep and six feet wide, with vegetation at the base. 
All these forms of tundra have many features in 
common, Cladonias and other lichens as well as heaths 
and woody creepers being conspicuous elaments in the 
plant-covering. ‘Tundra vegetation appeara to be 
chiefly the result of a soil which is wet and frozen 
during much of the year, general low temperature, 
and continuous high winds. The continuous daylight 
during the greater part of the summer season favours 
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quick maturity m the flowering plants. Occasional 
summer fogs occur, but farther north on the Mur- 
any coast they are much more frequent and very 
Geological Society, Feb.’ 2.—V. C. Iling: The 
erana or the Naparima region of Trinidad (British 
est Indies). o ares around San Fernando is 
covered almost entirely by a series of sands, clays, 
and marls of Lower and Middle Tertiary , the 
maris bemg responsible for the black soils which have 
become the home of the sugar-cane industry. These 
Tertiary deposits have been formed in two 
basins, separated by an important zone of uplift 
as Baise, Sean Fernando in an east-north- 
easterly di ion. The Upper Argiline, erall 
asd red 46 Be Urous a ole in ie U 4 
Eocene on the evidence of the foraminifera, and is 
followed unconformably by a series of sands and silts, 
also of Upper Eocene oe The Oligocene -is only 
partiy, ted, but the late Ohgocene and early 
jocene Periods show a thick series of clays, maris, 
and sands. The marl facies 1s almost completely 
restricted to the southern basin, and is merely a facies 
of the more widespread foraminiferal clays. The 
rocks of the area are moulded by a seres of thrusting 
movements coming Jk from the northward, the 
mam trend of the folding being east-north-easterly. 
Associated with the movements which have clearly 
recurred af distinct periods in Tertiary times, there 
has been emergence of the central land-ridge and the 
formation of shallow-water beach-deposits at the 
maximum periods’ if uplift—W. L. F. Nuttall: 


Tertiary Foremmifera from the N i district of 
Trinidad (British West Indies). e rocks of the 
Napari district consist of an upper and a lower 


series, which rest upon one another unconformably. 
Foraminifere are abundant in these beds, and indicate 
that the upper series 18 of Miocene-Ohigocene and 
the lower series U Eocene. There are two distmet 
areas separated @ zone of over-thrust faulting. 
The stratagraphical sequence and forammiferal faunas 
of these areas are dissimilar, and the explanation 
gffered is that they were originally two separated 
basins of deposition. 
EDINBURGH. 

Royal Society, Jan. 24.—H Briggs: Rock- 
faulting from the engineering pomt. The bear- 
ing of Mohr’s baer his rupture on the angle of 
fracture of rocks of different d of brittleness is 
discussed, and the character of the three-dimensional 
streas -8y I to produce normal, trans- 
current, and reversed i is ascertained. This 
carries the quantitative methods of the engineer into a 
branch of geology.—W. J. M‘Callion: The geology of 
Gigha. Gigba 1s a amall island off the western coast 
of Kintyre and about 54 mılæ south-east of West 
Loch Tarbert. It is 6 miles in length from north- 
east to south-west, and has a greatest breadth of 2 


miles. The rocks of the island are composed of. 


ites, phyllites, and epidiorites belonging to the 
division of the Ardrishaig group 
which is so well! developed in South Knapdale. 
Kamozoic ormanites and olivine dolerites are very 
abundant.—A. R. Normand, J. B. M. Ross, and 
E. Henderson: The distribution of intensity in the 
X-ray of the normal saturated dicarboxylic 
acids, eir diethyl and mono-ethyl esters. 8 
intensity distribution among the several orders of 
reflection from the principal spacing planes was cal- 
culated by Shearer's method. The calculated and 
observed results on comparison showed good agree- 
ment, thus confirming the structures assigned by the 
authors to this series of compounds. 
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Academy of Sciences, Jan. 10.—The president 
announced the death of Antoine Balland, correspond- 
ing member for the Section of Rural Economy, and 
of Taon de la Goupilli¢re, free member.—Emile Borel : 
Systems-of:linear forms with a left symmetrical deter- 
minant and the general theory of play.—Eimile Borel : 
A problem of geometrical probabilities relating to the 
orcle.—G. Ferrié and R. Jouaust: A free pendulum 
maintained by a photo-electric current and ita applica- 
tion to the problem of time. The free emacs the 
mechanism of which has been d in an earlier 
paper, has been observed for more than twelve oon- 
secutive hours, and the interval of time between two 
successive records of bests has been constant to 0-001 
gec., an order of accuracy higher than that hitherto 
attainable—L. Gustave Du Pasquier: Groupes of 
Hamiltonian quaternions.—Mme. M. Piaxrolla-Beloch : 
Hyperelliptic surfaces of rank 2.—Tibor Radé: The 
area of curved surfaces.—Norbert Wiener: A general- 
isation of functions with limited variation.—André 
Weil: Functional spaces.—Stefan Kempisty: Inte- 
pR of the regular differential. Arnaldo Masotti : 

e composition of the movements of & perfect liquid 
parallel to a fixed plane.—R. Maret: Flow oaii a 
circular orifice.—F. da Costa Lobo: Two interesting 
prominenoes,' A ENE AA of observations made 
with the spectroheliograph at the astronomical observa- 
tory of the University of Coimbra on Aug. 5 and Oot. 7; 
— Vautier: Velocity of waves [of explosions]. 
— Paul Gabriel Giraut: A mechanical image of 
hysteresis and the inconstancy of the Stemmetz 
exponent.—Louis de Broglie: The possibility of PEDE: 
ing into agreement the el etic theory wi 
the new und mechanics.—Léon Brillouin: Is 
it poasible to detect directly the magnetic moment of 
the electron? An i t is conceived which 
might décide this question. The necessary conditions 
are difficult to realise, but do not appear to be im- 
possible.—Albert Pérard: Quartz standards, checks 
of the metric unit. Results of the length measure- 
ments and of the indices.—8. Piña de Rubies: The 
arc spectrum of europium. Measurements made at 
the normal between 3100 A.U. and 2200 A.U. 
A list of the wave-lengths and intensities of the lmes 
is gi also a list of Imes given by Exner-Haschek 
and by Eder, attributed to europium but considered 
by the author to be due to i ities. — C. 
Mihul: New researches on the, structure of the 
spectrum of o ——Andrieux: A method of high- 
tem tare electrolysis of oxygen compounds. 
Application to the tion of a certain number of 
metals and of borides. The electrolytic bath cansista 
of a mixture of metallic oxide, boric acid or borax, 
and ftuoride of an alkali or alkaline earth. LElectro- 
lysis with a high current density gives the metal (fused 
or ine); with low current density, borides are 
obtained.—W. Swietoslawski and 8. Poznanski: The 
equilibrium constant of the esterification reaction in 
the gas phase.—Edmond Vellinger: The rotatory 

of organic substances as a function of the pH ; 
malic acid. The curve of rotation of malic acid as a 
function of the pH generally resembles that To by 
tartario acid and can be calculated b © same 
formula.—Jean Thibaud: The polymorphism of the 
fatty acids.—Picon: The action of high tem tures 
on some metallic sulphides. Iron sulphide heated in 
a carbon tube +n vacuo commences to dissociate into 
its elements at 1100° O., while 
volatilises without decomposition at 1375° O. Chrom- 
ium sulphide decom at about 1850° C.—Oharles 
Dufraisse and Henri Moureu: A method of tion 
of the a-diketones, ing with ketones of the 
R.CO.CH=O0H.R’. . Ramart-Lucas and F. 
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Salmon-Legagneur: The action of phen esium 

bromide on the trisubstituted asetonin. Ehin Te 
action yields trisubstituted acetophenones. With the 
exception of trimeth henone, all the ketones 
described are new.—Eic Aubert de La Rue: Some 
minerals from the Ivory Coast.—Léon Bertrand: The 
rôle of the we Triassic spur of central Vésubie in 
the recent landslides of Rocquebilliére, Belvédére and 
Lantosque.—W. Kopacxewski and A. de Moraes Sar- 

“mento: The extreme lability of oertain mineral waters. 
—Q, Munerati: Three generations of Beta vulgaris in 
the space of one year.—Abelous and Argaud: The 
different vicoariant modalities in animals without the 
spleen. A discussion of the modes in which ds may 
be modifled to orm some of the functions of the 
spleen when the latter has been experimentally re- 
moved.—J. Nageotte: Coagulation sm vitro of ellen 
dissolved in a dilute acid.—A. Policard: The pheno- 
mens of reparation of fractures studied by the method 
of tissue culture.—O. Hosselet: The genesis of the 
myofibrils and the radiate structure in the myoblasts 
of the 1 of Oules annulatus—Renéd Lambert and 
Georges Teissier: The theory of biological simuitude. 
—]. Mercier and Raymond Poisson: Remarks on s 
case of macrophthalmia in an eeL—A. Astruc and 
M. Mousseron: The various soluble fermente con- 
‘tained in black mustard (Brassica nigra). Mustard 
seed is rich in fermente. Besides i well-known 
myrosine, there are also present invertine, amylase, 
maltase emulsin, and an anwroxydase. 


SYDNEY. 


Royal Society of New South Wales, Dec. 1.—W. G. 
Woolnough: The geology of the Flinders Ranges, 
South Australia, in the neighbourhood of Wooltans 
Station. The eastern escarpment of the Fimders 

at Wooltens Station, some 400 miles north of 


Adelaide, is bounded by a very heavy fault throwing - 


to the east. In the escarpment are exposed rocks of the 
Adelaide Series (Proterozoic), much better developed 
than in the type area near Adelaide ; Sturtian Glacial 
Beds attain a thickness of about 1000 feet. They 
rest upon shallow water or terrestrial sediments, 
except in one place, where a wal prera volcanic 

apley’s Hill Slates 


Edgar H. Booth: (1) The microphone as a detector 
_of small vibrations. Various military micro- 
hones were examined as to their response to Impressed 


amplitude of im 


amplitudes, and the forms of uod and impreased 
waves practically identical, m the case of certain 
microphones. ) Surface waves due to small 
artificial disturbances of the und. Waves were 


produced by dropping a pile driver of mass 0-5 Ib. 
thro distances up to 30 om., the nature and relative 
amplitude of the waves produced Pane T at 
v distances from the centre of disturbance b 
microphones and an Einthoven galvanometer. 
value of damping effect for Rayleigh waves for a 
particular case is grvan.—Sır George Knibbs: Notes on 
the occurrence of triplets in multiple births. In a 
revious solution at the. probabilities of ae 
ing produced from one ovum or from two or 
ova, it was assumed that tripleta were never pro- 
duced from a single egg. It seems certain, however, 
that they are sometimes so produced. A probability- 
analysis, similar to that possible in the case of twins, 


No. 2990, Vou. 119] 


ia not possible in the case of tripleta; the numbers 

uced from one egg must be a matter of observa- 
tion. Tables are given, however, which show for 
various numbers of cases of triplets produced from 
one egg, what the numbers will be of those produced 
from two or three out of the total of 1480 cases 
analysed, in which the numbers of males and females 
were distributed as follows, namely, three males, 343 
cases; two males and one female, 390 cases; one 
male and two females, 395 cases ; and thrée females, 
861 cases. It is remarkable that the females are in 
excess instead of the males. The followmg illustrates 
the probable distribution m a total of 1489 cases : 


Cases from— 


One egg 0O 1 2 20 200 400 
Twoeggs 1327 1824 1821 1267 727 127 
Three eggs 162 164 166 202 562 962 


—A.R. Penfold: The easential oils of Briostemon Oorm 
Mueller and Phebakun dentalum Smith. The fist- 
named plant has been recorded from one locality only, 
8 oaf Mountain, near Braidwood, New South 
Wales. The second is very plentiful in the Port 
Jackson district of New South Wales. The oils from 
both were of a pele ow colour, and possessed a 
pleasant fruity odour closely resembling that of the 
passion fruit (Passiflora edulis). Their chemical and 
physical characters were determined.—M. B. Welch: 
An examination of defective New Zealand kauri 
(Agathis australis). New Zealand kauri milled from 
buried logs obtained from swamps is liable to hecome 
worthless due to seasoning defecta, the tensile strength 
being practically equal to the compressive 

The weakness is evidently caused a reduction of 
the strength of the tracheid walls, with the result that 
they become spirally cracked by the elongation of the 


bordered pit openings, due to internal seasoning 
stresses. ere 18 ap tly no variation in the rate 
of absorption or loss of moisture and the ash content is 


normal.—F.A. Coombs, W. McGlynn, and M. B. Welch: 
Notes on wattle barks (Part 2). of barks 
stored for thirty years indicate that no loss of tannin 
has occurred, and there is no alteration in the solubil 
of the tannins. The loas found when solutions 


wattle in contact with partially arin 
are exposed to high temperatures, is pro ly due to 
an insoluble tannin combination. This starch 


tannin compound is soluble at temperatures approach- 
mwg boiling-pomt, but separates out on cooling. The 
high temperatures neceasary to overcome adsorption 
are responsible for the alteration in colour of the 
tannins.—W. R. Browne and H. P. White: On the 
h ene-andesite of Blair id, near Allan- 

e, N.S.W. This outcrop of andesite is about 14 
square moles in area and was formerly regarded as the 
stump of a volcano contemporaneous with the Lower 
Marine series of the Permo Carboniferous system. 
Reasons are given for considering it rather an inlier 
of Carboniferous lava. The rock has suffered con- 
siderable deuterio alteration in placea involving 
albitisation, change of h ene into iddingai 
carbonation, etc. Com _of chemical yaes 
of the fresh and altered rock indicates the addition of 
potash as well as soda during alteration. 





Diary of Societies. 


SATURDAY, FEnRuary 19. 


Norra or broLawp a 
a pon-Tyne) ab 180, — L. F. H. Booth: Geresning and 
ashmg Plant at Deaf Hill Collery.—W. Raw : 

Working of Thick Seams ın New South Wales.—Paper opm for farther 

discomeon :—The Chemical Relations of the Prinerpel Vaneties of Coal. 

Prof G Hickling. 


RovaL Lweettruriow of Gamar BRam, at 2—W. de le Mare: The 
Supernabvorel in Fietlon. 
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PHYSIOLOGICAL Soatery (at St. Thomas’s Hospital Medical eae 
—Demonstrations:—Fetal Respiration in the Goat, A: G. 
Huggett; The Secretion of Bile and Pancreatic Juios the 
Injection of Bile into the Small aR by Prot J. Mellanby.— 
H. P. Poulton: ‘Tone in Plain Musole - Needham; Absorption, 
Oombustion and Constitution in the Develo Avian Hm — 
H. M. Boock, J. H. Bum, and J. W. Trevan : The Acsureey of the 
Assay of Strophanthos and Bqull by different Motbods, — =d: 
Mellanby : Tho Becroion of Bue. 

Biewmanam METALLURGICAL BoarwrTY ‘sad Girly High Behool, Dudley), 
at? —H. P. Bothell: Blest Furnece oe. 

Oxronp Unsivenstry Jowme Bameroo OLun, at 8.15 —Exhintaon 
Meetng. — 

` MONDAY, Frazuiry 4l. 

Vioromra Iwsrrrors (at Oentral Buildings, ae et? 
Sqoadrod-Leader P. J. Wiseman: Babylon ın the Days o 
and Nebuchadnexrar, 

TO ce OF SURGEONS oF Ewarawp, at 5. — Prof. B. W. 

Ulems: Importanos of Tomemia due to Anasrobic Organisms 
in Intestinal Obstraction and Pantonttys 

Iwerrroriom or Mrecreica, Moroixm.rs (Informal Neetung), ab Y.—R. 
O. Kapp and others: Dueuswon on Natsonal Busbars of Central 

end North Wales 


Gat Hieciwmers (Mersey 

bball grate Oentre) (at Liverpool Unjreraity), abt T.J. H. Reyner: 
Deorelo tw 1n Rad+o Reception. 

LENTITUTION OF ANTOAL Mrammurs (Greduates’ Bectado, London), 

at 7.—#. O. Johansen: The Screw er. 


]usTITUTION oF AUTOMOBILE FxtoDremns Sez, Centre) (at ay. 
Pipir a S Glasgow), at 7.80. —E. W. : The § t- 
a 
ARISTOTELIAN §Socnery (ab Univermty of London Olub), at &—Prof. 
A. Walf. Bome Aspects of the Phil y ofB 
RorvaL Socrrry or ARTs, 


at 490. — 
Hemmurepi 


Maepicat Boorery or Lowpom, at 0.—D. Armour: The Surgery of the 


HRoraL Socourgy oF Muni (Bocal Hyening).—P. omming : Topo- 
grephieel and’ Medical Notes on Harley Street. 
OmmntoaL Iwpusray OLUB. i 


TUESDAY, Fanzoirr m1. 


RoraL Dusior Soanery (at Ball's Bridge, Dublin), at 415.— HL J. Sheehy 
The Oorrelation of Nutritive Value with the Dry Matter Content of 
Pastures.—Prol J. Wilson: The Maintenance Requirements of Cattle 
‘on Diffarent Kinds of Ratsons and at Different Rates of Production, 

Rorat Ixsrrroriow or Gamat Berra, at 6.15.—Prof. J. 8. Horley: 
Problems of Anima! Growth and Development (4). 

Nrwooxer Socor ror ros Srupy or ros Hisrory or Hyourmerna 


amp TrcuroLoar (at Instatuteon of Mechanical at 6.30.— 
F Ashard and L. Beguin : The Barly Bntash ways as soen by 
' Maro Beguin in 1825: The Four-cylnder Locomotive ‘ Ohittaprat.’— 


F. Achard. The First Briish Locomotives of the Bt. Etrennse-Lyon 
Railway. : 

Zoological Boocmurry oF Lowpom, as 5 80.— Lord Rothschild: Hyhition 
of a Mounted Hrample of the “D n” 


External 
Papers by the folowing Authors, 


anr H uon o s Sans 3 10% :—P. Fanvel, W. A. 
Thorpe, O. gron, Dr W. T. Calman, , Y. O. Robinson, 
ILLUMINATING Bocasry (at peal Rear of Arts), at 


Eromena 

6.80.—EL N. Green: Artificial Iaght as an to Aerial Navigation. 

* Lestrrvriom of Mixocrmical Mergormes (North Midland Centre) (at Hotel 
Metropole, Leeds), at 7.—Ool H. Mercier: Notes on the 60,000-Volé 
ee err of the Union d’Rlectrimté. 

Bora o Soourrr or Gruat Barrrapr (Belentific and 

‘ Teebnical Group), at 7.—F. F. Renwick . Turbwimetiy and Gram Sim, 


at Oollege of Technology, Manchester), ef 
Peatsa’ Weel Mase AE g, i ). 

ImeTitOTion OF Bbragivmms AND ËNIFUILDERS mm SooTtamwp (at 80 
Mimbank Crescent, G w), at 7.00—H Breer: The oi ean Se 
Oo by veporation and Multiple Hifect pression 
to 

Roya. aatik iape For Iwetrrorm, at 880 —Prof. J. G. de Mont- 
morency : The Oustodien of Tradi won, 


WEDNESDAY, Fusnvany 7. 


RoraL Oouteras or Borcreoms or Ewotamn, at §.—Prof. J. H. Erans: 
Testicular Tumours of Congenitel 

GmoLoeicat Soomrr ar LONDON, at —Dr. W. D. Lang and Dr. 
Stanley Smith: A Omtioal Revision of the Ru 
by W. Lonsdale m Murchison's ‘‘fiturian "—L, G. Annis: 

Geology of the Baltern Area (Torbay) 

Agsootariow or Breout Lresnms amp Iwrormation BuRmavx (ab 
9 Conduit Street, W.), at 6.80 —G. F. Barwick: Directory of Sources 
of Spesialeed 

Lawrtrors or Orewisrey (Belfgst Becton), at -7.80.—Prof. Gregg Wilson : 
Primitive Australia, 
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Roya. SoomtTr leit at 8—F. H. Carr : Insulin and ite Mannofacture. 
HLECTROPLaTaRS' AND Daromtoxs’ TrommioaL Boowry (at Northampton 
Polytechnic Institute), ab 8 15.—T. Johnson: Hleotro depomtion oi 


Barsa PrronoLogioaL Boctery (Medical Bectlon) (at Royal Society oi 
Medicine), at 8 90.—Dr. Sylvia M. Payne: Observations on the Forma. 
tion and of the Super-Mgo-m Normal and Abnormal Mente! 


Btates. . 
Soorery or OnmmncaL Ixposrey (South Wales Pectaon) (at Swansea). 


THURSDAY, Fesnvsar M. 


Rovav Iwercroriom or Grear Brrram, at 5.15,—Prof. J. Garstang: Ths 
Progress of Hittite Studies (1) 

Leetircrion or Monwe amp Meraciuncy (at Geological Society), at 5.80. 

HOUTH LONDON HNTOMOLOGICAL awD NATURAL History Soormrr, ab 7 — 
Lante:n Erenin 

OL amp OoLoun AssociaTrow (at 8 Bt. Martin's w.a. 1) 


—A. A. Drummond: Further Notes on the Beheriour of 
Reel ne. 


FRIDAY, Feanvuary 25. 


Assooration or Honxomic BioLoamwrs (at Imperial College of ey al 
2.90:—F. Tattersfield and O. T. Gimingham. Laboratory and 
ta on Oontaeet Insecticides 
Purma Socrusty (at Im College of Baenes), at b. Bır Hroes! 
Rutherford: Atomic Nuclei and ther Transformations (Guthrie 


: ) 

RoraL OoLLeam or Sorcroms or Ewovamp, at 6& — Prof. J, M. H 
Roberts: The Diagnosis and Treatment of Intrathorame 

4xD 


Land, 

Lestrroriog oF MronawicaL Exooremrs (Informal Mee at 7.— 

Major W. G and others Discummon on Waste Heat : 
oN OF IMEREING [eerrorion (at Royal Society of Arts), at 

7.30. —Q. J. Whaiton: The Hoonomic Production of Steam by 

Electnmty. 
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Industrial and Commercial Efficiency.’ 


R. RAMSAY MACDONALD, during the 
brief existence of the first Labour Govern- 
ment, must have established a record in the 
number of special committees of mquiry which he 
appointed. Not the least important was the Com- 
mittee appointed to inquire into the conditions 
and prospects of British industry and commerce 
and to make recommendatidns in regard thereto, 
the general scope of the inquiry to include a survey 
of overseas markets, a survey of industrial rela- 
tions, and an assessment of British productive 
capacity and its efficiency. The report of the 
Committee is being presented in parts; thg first 
part, dealing with overseas markets, was published 
in June 1925 ; in February 1926 a volume appeared 
dealing with industrial relations; and now, after 
an interval of a year, a third volume has emérged 
as a first of two contributions to the subject of 
productive capacity and efficiency. 

When this Committee was about to be appomted, 
it may be remembered that doubte were expressed 
regarding the capacity of a Committee composed 
solely of representatives of finance, Industry, and 
trade to deal adequately with the proposed terms 
of reference. Major Church, speaking in the House 
of Commons to the resolution which led to the 
inquiry, urged the inclusion of representative 
scientific workers on the Committee, pointing out 
that they would be in a better position to estimate 
the possibilities of future trade developments and’. 
to appreciate the effects likely to be produced on 
our commerce by the applications of science to 
agriculture—the foremost industry of the Empire 
—and those industries the future of which is in- 
dissolubly bound up with the progress òf acientifio 


| reasearch, than representatives of the classes of the 


community specifically mentioned. But Mr. Sidney 
Webb, on whose advice the Committee was ap- 
pointed, held to the theory that those who would 
be chosen to represent science on such a committee 
would necessarily be creative workers whose time 
would be better occupied in discovery: conse- 
quently, scientific workers were neither represented 
on the Committee nor have they been given the 
opportunity of expressing their views on the present 
relations between industry. and science. The De- 
partment of Scientific and Industrial Research has 
dealt with that aspect of the inquiry. 

This third volume is disappointing. It consists 
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mainly of reports and memoranda prepared by 
various government departments or officials. There 
are a brief half-page summary of the work of the 
National Institute of Industrial Psychology based 
on the evidence of the Director, and a chapter on 
Industrial art prepared by the British Institute of. 
Industrial Art. Without further inquiry or re- 
ference to other bodies, the Committee has pre- 
pared a long introductory, inconclusive summary 
of the subjects dealt with and views expreased 
m the remainder of the volume. No recom- 
mendations are made, only rarely a hmt of a 
suggestion creeps in fgr the improvement of in- 
dustrial efficiency in Great Britain, a complacent 
air of Micawberish optimism pervades moat of the 
pages, but above all, a veil is drawn over the 
operations of the -banks and financial housed of 
the country—for the present at any rate. The 
report gives the impression that all will be well 
when Great Britain has recovered from the de- 
- struction of the new things it created in addition 
to ita normal needs during the War, rather than 
when it has decided to apply the newest advances 
in scientific knowledge to mdustry, under the 
oomparatively unfettered direction of those who 
understand the creative ideas and forces with 
which they are dealing. 

Whether the Committee is dealing with industrial 
structure, the training and recruitment of manual 
workers and higher technical and professional staffs, 
standardisation of units of measurement and 
.*materials, the function of scientific research, the 
encouragement of industrial arta, State measures 
for encouraging home industries and overseas trade, 
the effect of national and local taxation on certam 
industries, with all of which this volume deals, it 
remains entirely non-committal, and the report 
could be: used equally well as a brief either for 
those who wished to take no action or far those 
who wished to attempt to improve British industry 
and trade. 

Nevertheless, the memoranda submitted by State 
departments and other bodies and embodied in 
this report are of the greatest interest: those on 
“ Industrial Structure ” furnished by the Board of 
Trade, on’ “ Technical Education ” by the Board 
of Education and the Scottish Education Depart- 
ment, and “ Industrial Art ” by the British Insti- 
tute, being particularly noteworthy contributions. 
The chapter dealmg with industrial structure gives 
an account of the marked trend during the last 
quarter of the nineteenth century towards the 
limitation of competition in each of the highly 
industrialised countries and its later development. 
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The information given is already in the possessia: 
of certain sections of the community, but it is th 
first time, we believe, that it has been summarises 
mn an official publication. 

One of the most disquieting features in moder 
industry is the logs of skill which accompanies th 
growth of large-scale machine production. Th 
old traditional crafta, in which the -individua 
carried an article through all stages of its manu 
facture, are now fast being displaced by mas 
production, where the individual is responsible fo 
one of the various processes of manufacture. Th 
problem of creating and maintaining skill in orafte 
manship is one of the crucial problems of moden 
industry. For this the Committee supports th 
view of the Board of Education that we must lool 
to the schools rather than to the workshop. Th 
subject of -technical training is dealt with at som 
length. In view of the olamour among oertar 
classes of employers for early vocational traming 
the Committee is to be congratulated on expreasin, 
ita conviction that education is a preparation fo 
life, and its wider aims and functions should no 
be sacrificed or subordinated to the demands c 
industry and commerce. . - 

A somewhat gloomy picture is given of thedepend 
ency of Great Britain on the Continental designer 
for art applied to industry. Too many firms rel 
entirely upon Paris for their designs and thus ten: 
to limit more and more the creative potentialitie 
of their own designers. Yet, as it is stated, th 
artist does not flourish in the ugliness of a northen 
manufacturing city. “ Frenchmen working i 
Manchester are aa i lose their native gifta afte 
three or four years.” The British artist evidenti; 
suffers, like the scientific worker, from lack of æ 
environment congenial to his task,and the narrow 
nees of outlook of industrial leaders. He suffer 
from the further disadvantage that the develop 
ments of the great machine industry had at th 
outset “the most disturbing and often disastrou 
effecta on industrial art -by breaking up the ol 
craft traditions, revolutionismg technique, anc 
weakening or severing the close relations whiol 
previously existed between designer and executant.’ 
Emphasis is laid upon the growing complexity o 
modern commerce and the obvious need for system 
atio training in economics and fmance. “ The fac 
that the demand for higher commercial teaching o 
University rank has emanated from economists ant 
educational observers rather than from the repre 
sentatives of commerce, does not substantialh 
weaken the case for such education, for almos 
exactly the same observation could have been mad: 


we 
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a generation ago with regard to forms of technical 
and scientifico instruction which have now become 
firmly established.” 

In dealing with the subject of scientific research 
the Committee has relied upon the memorandum 
furnished by the Department of Scientific and 
Industrial Research. Other government depart- 
ments which might have made equally useful oon- 
tributions to the subject have not been given the 
opportunity of presenting their views, and appar- 
ently the views of leading manufacturers have not 
been independently ascertained. The Committee 
states what scientific workers have long known to 
be the case, that there is still a very imperfect 
recognition by the industries of the need for the 
continuous and systematic application of soientifio 
methods both to the invention and improvement of 
particular methods and processes of production, and 
to the enlargement of the boundaries of knowledge 
with regard to the fundamental underlymg prin- 
ciples. Most of the scientific workers engaged in 
industry are absorbed in “ tactical research,” that 
ia to say, the improvement and development of 
existing processes, and very few in “ strategical 
research,” 1.¢. the search for new products or pro- 
ceases or to the investigation of fundamental laws. 
The cost of strategical research is usually beyond 
the means of individual firms, and only the great 
combinations can afford to embark on such enter- 
prise. The Committee is forced to the conclusion 
that “ freedom and flexibility are essential condi- 
tions of fruitful: research ” and urges the need for 
the demarcation of functions in the matter of 
research between the State, which could and should 
encourage this freedom, and private enterprise, 
which will usually have a tendency towards secrecy. 

It is unfortunate that the Government which 
appointed this committee did not adopt the sugges- 
tion made to bring the representatives of science 
in intimate contact with the leaders of industry 
and finance. Had this been done, the chapter on 
research might have concluded with definite re- 
commendations instead of vague generalities and 
aspirations. But the fault lies with scientific 
workers. They fail to realise the urgent need of 
putting themselves in a position to demand repre- 
sentation on all such bodies. Though faced with 
every form of combination among-financiers, em- 
ployers, and manual workers, they neglect to 
combine themselves for the furtherance of their 
legitimate interests; and while they remain un- 
organised they can scarcely expect to be considered 
as a driving or united force in public affairs which 
affect them as well as the nation. 
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Evolutionary Philosophy. 


Holism and Evolution. By General the Right Hon. 
J. C. Smutas. Pp. ix+36]. (London: Mao- 
millan and Co. Ltd., 1926.) 18s. net. 


HE advance, and indeed the proper compre- 
hension, of evolutionary philosophy is to-day 
suffering greatly from the marease of specialism. 
This specialiam is to a great extent mevitable, but 
it is at least in part due to an unfortunate by- 
product of the spreading appreciation of the value 
of research. The educationist realises that there 
is no finer training than that which ia gained by 
the conduct of & piece of original iivestigation. 
The community as a whole, too, is beginning to 
appreciate, even though dimly, the extent to which 
scientific research enters into the foundations upon 
which rest the health and oomfort and prosperity 
of the modern civilised state. 

While this growing appreciation brings with it 
advantage to the cause of science and to the welfare - 
of mankind, it is not without its disadvantages. 
Young men without conspicuous natural qualifica- 
tions are turned on to do a bit of research for their 
own personaladvantage. Thisisalltothe good: they 
are bound to benefit greatly by being put through 
the necessary discipline. The harm comes when 
such prentice efforta are published without due 
consideration. The work may be simply of inferior 
quality, or if sound it may be that poor kind of 
research which consists merely in the transference 
of certain facts in Nature, of no apparent signif? 
cance, to the pages of a printed book or journal. 
Above all, there is the natural tendency, and not 
merely for beginners, towards intensive research 
in some very restricted field. The myopia induced 
by such intensive study necessarily involves dis- 
ability to broader vision—e disability of which the 
patient is often completely unconscious—and we 
find the narrow specialist laymg down the law as 
regards the problems of evolutionary philosophy 
in a way which even an elementary grasp of those 
portions of the subject lymg beyond the limite of 
his own speciality would restram him from doing. 

In General Smuta we have a visitor to the domain 
of biology from very different fields of activity, and 
as he comes armed with credentials of the highest 
order—testifying to his intellectual power, to his 
honesty of purpose, and to his remarkable free- 
dom from prejudice—it becomes of extraordinary 
interest to soan his vision of evolutionary philo- 
sophy, free as it is from the distortion and disturb- 
ance of true proportion which specialist concentra- 
tion on little bits of the subject is so apt to induce, 
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The first four of the twelve chapters of “ Holiam 
and Evolution ” are devoted to those fundamental 
concepts which underlie the general theory of 
evolution, to the ideas of space and time and matter, 
and to the cell and the organism. To the present 
reviewer, who believes that the lapse of time— 
with the truer proportions that distant vision 
givee—will show the figure of Charles Darwin 
towering alone above all others in the history of 


philosophy, it is particularly agreeable to see that 
General Smutas appreciates, in a way that the bio- 


logical specialist so often entirely fails ‘to do, the 
unique position occupied by Charles Darwin. 
While emphasising in this introductory portion 
of the book the importance of moreased precision 
of nomenclature, it is perhaps disappointing that 


` . the author has not handled the tangle in which so 


much modern discussion has become tied up in the 
misuse of the word ‘space.’ The conception of 
space is derived by a simple step from the sensory 
- perception of the extension of material objecta, by 
merely ighoring the material substance of whioh 
they are composed. That gives us the primitive 
idea of space, and this space is in ita easence tri- 
dimensional. When the pure mathematician for his 
own purposes modifies this idea by removing or 
adding one or more dimensions, we are apt to forget 
that in doing so he has interfered with the funda- 
mental conception of space as derived from our 
sensory experience of the material world. No 
harm is done in the realms of pure mathematics ; 


the danger comes when such expressions ag ‘ space ’ 
of one, or of two, or of n dimensions, are brought 


back into speculations regarding the material 
universe, for confusion of ideas is the immediate 
and mevitable result. 

In the following chapters of his book the re 
develops his philosophy of Holiam. ‘“ The close 
approach to eah other of the concepts of matter, 


life, and mind, and their partial overflow of each- 


other’s domain, raises the question whether back 
of them there is not a fundamental principle of 
which they are the progressive outcome.” 

Evolution to the author is not the process ex- 
pressed by that word taken literally—a mere 
unfoldmg of complexities already present—but is 
actually creative: “it creates both new materials 
and new forms from the synthesis of the new with 
the old materials.” Surveying the world of Nature, 
the author sees ita great characteristic in the 
tendency to the development of ‘wholes.’ To 
illustrate what he means by wholes, he citea the 
case of living organisms, each made up of con- 
- gtituent parts but yet possessing an individual 
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specific character of ita own. Although particu 
larly obvious in the case of animals or planta, suck 
wholes pervade all Nature—not merely the 
material world with its atoms, molecules, and 
chemical compounds, -but also the immateria’ 
world which includes human ideals and perform. 
anoe. Everywhere we find ‘wholes’ basic to the 
character of the universe, and “‘ Holism as the 
operative factor in the evolution of wholes is the 
ultimate principle of the universe.” 

_ This, then, is the kernel of General Smuta’s philo- 
sophy—that the universe is vitalised by a great 
driving force—its inherent tendency towards 
mtegration into more and more highly developed 
wholes, into the more lowly types seen in inorganic 
Nature, the higher types seen in living creatures, 
and. finally the highest ty pea of all on the artistio 
and mental and spiritual plane of existence. 
“ Holism in all itg endless forms is the principle 
which works up the raw material or unorganised 
energy units of the world, utilises, assimilates, and 
organises them, endows them with specific structure 
and character and individuality, and finally with 
personality, and creates beauty and truth and value 
from them.” A great idea surely, and one which 
justifies the author in putting forward his olaim 
that it brings us nearer ““ the monistio conception 
of the universe which is the immanent ideal of all 
scientific and philosophical explanation.”’ 

In a series of interesting chapters the theory just 
outlined is elaborated, one of the most Titerenting 
being that entitled “ Darwinism and Holism.” 
Here again full tribute is paid to the greatness of 
Darwin: “He bas changed our whole human 
orientation of knowledge and belief, he has given a 
new direction to our outlook, our efforta and aspira- 
tions, and has probably meant a greater difference 
for human thought and action than any other 
single thinker.” 

Perhaps still more remarkable than the author’s 
appreciation of Darwin is the fact that he has 
succeeded in maintaining his balance in regard to 
Mendelism, and has firmly placed it in proper per- 
spective in relation to the general theory of organic 
evolution. 

An acute discussion of Weismann and his work 
leads to the much-debated question of the inherit- 
ance of impressed characters, in which’ the author 
shows a distinct leaning towards accepting their 
transmissibility, incidentally testifying to the 
impression made upon him by Bower’s discussion 
of the matter m relation to evolution in the 
vegetable kingdom. Repeatedly we come across 
the suggestion that such impressed or ‘ aoquired ’ 
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characters may be inherited. The position taken 
up, however, by those of us who feel constrained 
to keep such characters outaide our evolutionary 
speculations, is not that we dogmatically deny that 
they may be inherited, but rather that we deny the 
existence of the overwhelming body of evidence 
that they are inherited, which we believe would 
inevitably be forthcoming were this the case. 

An interesting feature in this chapter is that the 
author shows that he fully realises the prevalent 
error of thinking of small variations in detail by 
themselves, and stumbling over their selective 
value, instead of bearing in mind that these details 
are merely parts of a physiological whole and that 
the actual selective process deals with such complete 
individuals. 

It is very true, and it is, in these days, really 
necessary to drive it home, that “there is no 
doubt that experimental evolution has, through its 
unavoidable limitations, greatly blurred the great 
Darwinian vision of organic evolution,” and 
‘natural evolution as distinguished from experi- 
mental evolution is a process, not of the hour or the 
day, but of geological time, and the resulta, consoli- 
dated through immemorial periods, cannot be 
repeated or rehearsed by short-dated laboratory 
experiments.” 

What Darwinism does not explain, or purport to 
explain, is the origin of the variations which form 
the raw material upon which natural selection 
works. To the present reviewer that raw material 
is provided by the instability or variability which 
is easential and inherent in the nature of life itself. 
To the author of Holiam it is given by a universal 
tendency to undergo change in the direction of 
higher and higher integration. 

As regards the general thesis of Holism, probably 
most men of science will find themselves in agree- 
ment with the author so far as the evolution of the 
universe as a whole, meaning by that the sum of 
all existence, is concerned. There must have been 
inherent in that from the beginning a creative 
power which has found its expression in all subse- 
quent developments. Some, with General Smuts, 
will spell it Holism : some will spell it God. 

Many, however, while accepting the argument for 
the universe as a whole, will feel doubts as to their 
being constrained to do so for its constituent parts. 
When dealing with any one of these we are no 
longer dealing with something that is absolutely 
self-contained : it now has an environment; and 
the doubt arises whether the environment, taken 
in conjunction with the instability which modern 
physics would appear to extend even to the 
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minutest particles of ‘dead’ matter, may not 
have a moulding influence sufficient to account for 
evolution. 

Enough has perhaps been said to achieve the 
purpose of this review—to direct attention to a 
remarkable and important work which should be 
read by all interested in the philosophy of the world 
in which they live. As will have been gathered, 
General Smuts’ book is a step towards that 
merging together of science and philosophy which 
is bound to come at no distant date. Men of 
science and philosophers alike are aiming at the 
same objective—the unravelling of the meaning 
that lies behind phenomens. 

Such basic ideas as space and time are no longer 
placed apart as a priori in their nature : it is realised 
that each is a simple development from sensory 
experience. The man of science believes that, with 
the foundations of his philosophy laid in experience, 
he is logically bound to keep in touch with experi- 
ence throughout the whole process of building up 
that philosophy of the universe in which he lives. 
He realises that as he builds he must make use of 
every possible refinement of technique, whether of 
observation or of mathematical or other methods 
of working up the data obtained by observation. 
With both sets of workers striving onwards towards 
the same goal, it will not do for either to ignore any 
methods of technique that will help them on their 
way, and when once this is fully realised and a 
common technique adopted, we shall have at last a 
unified army marching onwards-to the attack of 
ignorance, and it will be of little moment whether 
ita banner is inscribed ‘science’ or ‘ philosophy.’ 

J. GRAHAM KERR. 





/ 


The Geology of Siberia. 
Fortschritie der Geologie und Paläontologie. Heraus- 
gegeben von Prof. Dr. W. Soergel. Heft 15: 
Geologis von Siberien. Von Prof. Dr. W. A. 
Obrutachew. Pp. x1+573+11 plates. (Berlin: 
Gebrüder Borntraeger, 1926.) 37-50 gold marks. 


EOLOGISTS will be deeply grateful to Prof. 
Obrutsachew for his masterly summary of 
the geology of Siberia, since so mush of ite extensive 
literature is in Russian and therefore maccessible 
to most western workers. His book will form.a 
standard work of reference for the geology of 
northern Asia, owing to ita concise summary of the 
available information, its clear discussion of the chief 
stratigraphical and tectonic problems, its admirable 
series of sketch maps, and ita full bibliography. 
Prof. Obrutechew ae Siberia mto seven 
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geomorphologio units, including the Scheitel of 
Suess, to which he refers as the kern, and therefore 
justifies the translation of the term as core or 
nucleus. He prefers to call this area the Sayan- 
Baikal Highlands, but Suegsa’s explanation of its 
significance is confirmed, as the Jurassic and 
Kainozoic deposits upon it are horizontal. The 
most serious modification m Suess’s interpretation 
of the structure of Asia is in connexion with the 
Altaids ; Prof. Obrutachew shows that Suess has 
Included in his Altaid Mountain Systems elemente 
of different ages, trends, and origin. Some of the 
east Altai folds are Caledonian, and some, such as 
those of the Saur-Tarbagatai and the Tien Shan, 
are later. Prof. Obrutachew therefore exoludes 
the ‘Tien Shan ranges from the Altaids and restricta 
that term to the Altai, the Khirgiz folds, and the 
Siberian Hercynian movements. Suess’s objection 
to the term Heroynian, however, still stands, and 
his suggestion of Altaid as the name for the wide- 
spread mountain system that was formed toward 
the end of the Palwozoic and includes American, 
European, and African as well as Asiatic mountains, 
remains unshaken by these restrictions. 

In the long succession of marine deposits in Siberia 
most of the geological systems are represented, and 
they throw light on many problems. Thus, in refer- 
ence to the current discussion upon climate and con- 
tinental drift, it is interesting to note that the 
Siberian marine faunas from the Cambrian to the 
Upper Kamorzoio all have features indicative of & 
northern zone. The fauna which suggests the 
warmest conditions is that of the Silurian, which 
is described as being rich in corals; but they are 
mostly either simple or Alcyonarian, and do not 
indicate such warm conditions as rendered possible 
in England the growth of the contemporary coral 
reefs and those of the succeeding Devonian. The 
Tethys once spread northward so far as the Siberian 
Islands, but tte fauna there consisted mainly of 
ammonites, and was consistent with a moderately 
cool sea. In the Cretaceous, which is so often 
claimed as having had an Arctic tropical climate, 
the marine fauna was rich in Aucella, and the one 
coral quoted from Siberia is a simple form, a 
Microbacia, and these fossils might have existed 
In & sea as cold as the present Arctic Ocean. 

The work follows quite different lmes from the 
recent discussion by Prof. Argand of the tectonic 
of Asia. It is a summary of the facts with such 
discussion as is required to make them intelligible 
and interesting, and will -be an indispensable book 
of reference in regard to Asiatio geology. 

` J. W. G.. 
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Behind the Divining Rod. 

The Divining-Rod: an Haperimental and Peycho- 
logical Investigation. By Sir William Barrett and 
Theodore Besterman. Pp. xxiii +336 + 12 plateš. 

- (London: Methuen and Co., Ltd., 1926.) 18s. net. 
C PE TA LIRA TION in science, and the organi- 
sation of research, undoubtedly lead to rapid 
advance in the elucidation of particular groups of 
phenomena; but they are also responsible for 
systematic neglect of others. Thus there remain 
dark corners into which the investigators af the 
last century swept the trifles which they preferred 
to leave unconsidered. 

For a hundred years after Cavendish had shown 
that a portion of atmospheric nitrogen, after being 
‘sparked’ with oxygen, always remained uncombin- 
able, chemists deliberately ignored this residuum ; 
yet soon after Rayleigh and Ramsay turned their 
attention to it, the aky-signs of London were 
advertising by the glory of their colours that there 
was indeed something in it. When this has been 
possible in chemistry’s diligently cultivated field, 
may we not hope to find much more lurking in 
those obscure places where none of the recognised 
sciences has as yet pegged out a claim į 

The use of the divining-rod in the discovery of 
springs has long been looked at askance by men of 
science, and not altogether without reason. People 
who profess to be dowsers, though usually honest 
folk, are sometimes fools deserving the application 
af their rods to their own backs, as Prof. C. V. Boys 
hinted in these columns a quarter of a century ago. 
Occasionally they are pernicious paradoxers or, 
rarely, unblushing impostors; yet it must be 
acknowledged that none of those who essayed to 
prove that there was nothing but folly, perversity, 
and imposture in this method of water-finding, has 
succeeded in explaining the unquestionable facts. 
Every one who has had to do with the water-supply 
of country houses knows that dowsers do find 
water. ‘To ignore problems for fear that their 
solution might involve methods beyond the domain 
of conventional physica is no more justifiable than 
would be the banning of research into protons and 
electrons lest it should lead the investigator beyond 
the sphere of Daltonian chemistry. 

Many years ago Sir William Barrett defied 
scientific prejudice and took up the study of 
dowsing. He devoted so much time to the divining- 
rod in literature and in practice that a systematic 
statement of his results has been awaited with 
interest and ouriosity. Unfortunately, he died 
without completing the classification and discussion 
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of the mass of data m collecting which he had 
written, as the preface tells us, between 6000 and 
7000 letters. Some months before his death, he had 
secured the co-operation of Mr. Theodore Besterman, 
with whom he discussed the whole subject, though 
for the actual arrangement and writing of the book 
before us the junior colleague i Le full re- 
sponsibility. 

Although the book make very TERET read- 
ing, its arrangement is far less satisfactory than the 
orderly subdivision in the table of contents might 
suggest. Mr. Besterman devotes 250 pages to 
evidence of the reality of the finding of water (and 
incidentally other things) by the divining-rod, and 
only about 50 pages, many of them straymg back 
to the earlier theme, to an attempt to explam the 
mechanism and rationale of the process. The work 
is divided into three parts. Part I. is entitled 
“ Historical and Geological.” The historical 
portion, after touching on the rise of dowsing in 
the fifteenth century, gives interesting details of 
the performances of three famous French dowsers 
for minerals and water and the tracking of criminals. 
It includes the strange case of the Abbé Paramelle, 
a water-finder who used no diviming-rod and dis- 
claimed any super-normal powers, yet the authors 
have decided that he was a dowser malgré lus. 
Much of the geological discussion strikes us as 
irrelevant and unnecessary, it being clear that none 
of the famous dowsers had any geological know- 
ledge whatever and could not have located water 
by the lie of the sub-surface rocks. 

Part I., though entitled “ Experimental,” oon- 
sists of descriptions of the exploita of a large 
number of recent and contemporary water-finders 
similar to that given in Part I., with details vouched 
for by numerous well-known or highly respectable 
authorities. Three appendices cite other cases 
which might appropriately have come in Parte I. 
and II. Even the short “ Part LO., Theoretical,” 
continues to adduce fresh evidence as to successful 
dowsers while setting forth the explanation of the 
action of the divining-rod arrived at by the authors. 
There is an exoellent index, which will prove useful 
to studentes of the subject, and an extensive biblio- 
graphy, which might have been improved by 
providing some indication of the sige of the books 
cited. 

As to the value of the whole discussion, Mr. 
Besterman says in his a 


“ Whether the results j this labour it is for 
the reader to decide ; aa should it be agreed that 
the ability to find Hidden objects ects by other than 
normal means has been established, the question 
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oan hardly be answered otherwise than in the 
affirmative.” 

This is not happily worded, for it fails to define 
the critical term normal, and by extending the use 
of the divming-rod from the well-established case 
of water-finding to the detection of minerals, 
corpses, and even murderers, it makes room for 
the intrusion of false issues. Sir William Barrett 
probably went beyond the comparatively simple 
case of the divining-rod in water-finding because he 
hoped to reach in one stride an explanation which 
should include all kmds of cognition of objecta 
undetectable by the ‘ five senses.’ We agree that 
the evidence brought forward in the book proves 
the existence of a power in some people, of both 
sexes and of every age, race, and social position, of 
detecting underground springs of water which can 
neither be seen, heard, smelt, felt, or otherwise 
perceived by the vast majority of mankind. 
Further than this we are not prepared to go, nor — 
do we think it necessary to seek more, recondite 
explanations until all reasonable hypotheses for 
bringing the phenomena into line with the recog- 
nised or discoverable processes of Nature have been 
exhausted. The suggestion that radiation or vibra. 
tion of some kind issuing from running water under- 
ground may be detected by the nervous system of 
the dowser in virtue of some hyperssthesia is dis- 
missed too courtly (p. 261) as “ terminologioal 
perversity.” The comprehensive explanation which 
Mr. Besterman tenders in the names of Sir William 
Barrett and himself (p. 267) to cover all cases of the 
dowser’s detection of hidden things is 


“ The several categories of phenomena surveyed 
above appear to us to lead mevitably to the con- 
clusion ate no at ae theory can cover the facta. 
In our view the phenomena of dowsing are due to 
the a causative chain of psychological and 
pog happenings: a suggestion is received 

y the dowser’s subconsciousness by means of a 
sensibility as yet unknown to us and therefore 
admirably named by M. Richet testhesia ; ... 
the knowledge thus superno y obtamed can 
become conscious: ... (1) if the person is one 
whose access to, and ability to become conscious of, 
knowledge in his subconsciousness- is more con- 
tinuous and complete than those of the normal 
person, the oryptesthetic suggestion received by his 
subconsciousness can almost simultaneously be- 
come conscious. . . . (2) By means of unconscious, 
automatic movements such as those which provide 
the phenomena of automatic writing... . Inter- 
mediately between these alternatives may be placed 
(3) those reactions of the subconscious ion 
which cause the phenomena which may com- 

rehensively described as the malaise of p 

OwBer.’ 
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Here a fallacy may lurk, for if “a sensibility 
as yet unknown to us ” is conjectured as conveying 
cognition to the subconscious whence it obscurely 
wrigglea into the conscious mind, could the un- 
known sensibility not be as easily conjectured to 
appeal direct to the conscious mind? If orypt- 
sesthesia is a “ sixth sense,” as M. Richet suggesta, 
may it not be a sense capable of appreciating 
directly some physical property of the hidden 
object ? This appears to be Prof. Richet’s own view 


if we translate rightly his letter in Nature for f 


- Deo. 18 (p. 876) on the explanation of *“ spiritual- 
istic ” phenomena : ù 


“ The hypothesis of unknown vibrations seems to 
me pseferable. After all, why not suppose that 
reality emits vibrations? Do we not know of 
mnumereble powerful vibrations such as electric 
and ic waves which are only revealed by 
special detestors and would pass unperceived with- 

out the use of these detectors ? ” 

Thus Prof. Richet seems to countenance the idea 
which ocaurred to us, before his letter appeared, 
in reading Sir William Barrett’s book, that the 
malaise of cryptwethesia may be akin to that ex- 
perienced by some people in thundery weather, 
which can reasonably be attributed to the action 
on the nervous system of the electric waves an- 
nounced by wireless ‘atmospherics’ in advance of 
thunderstorms. Investigation: must prove whether 
this is so, or if the recognised senses may in some 
people attain a state of hyperwsthesia and hecome 
gapable of acting much more powerfully than 
under usual conditions. May not some people have 
& sense of amell (if it is smell) as highly developed 
as that of the dog which percejves in the dark 
outside a house the room in which his master is ; 
or a sense of hearing or touch as fine as that of the 
bat, if that animal indeed navigates dark winding 
caverns by means of a natural power of echo- 
sounding f . 

It may be the prejudice of the student of measur- 
able and calculable things which makes the 
hypothesis of cognition through the unconscious 
mind repugnant as an instrument of scientific 
research, or it may be ignorance of psychological 
methods which makes us incapable of being oon- 
vinced by the arguments, while accepting the facta, 
brought forward m this book. Whether his 
explanation is right or wrong, Sir William Barrett 
deserves to be held in grateful memory for accumu- 
lating by his enthusiastic labour such a rich store of 
obscure facts. It is to be hoped that the book will 
Inspire some open-minded investigator versed in 
physiology and adequately instructed in physics 
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and psychology to make an exhaustive experi- 
mental study of the mechanics of the divining-rod 
and the concurrent physical and mental state of 
the dowser, with the sole object of seeing how It is 
done. Observers who take up the subject deter- 
mined to prove that the whole thing is a piece of 
humbug, can of course discover nothing. 
Hues Rosmer MiL. 


Our Bookshelf. 


The Subject Index to Periodicals, 1982. Issued 
by the Library Association. K: Sctence and 
T . Pp. 136. (London: Grafton and 
Co., 1926.) 21s. net. 


We welcome the appearance of this new part of 
the ‘‘ Subject Index to Periodicals’ dealing with 
periodical literature relating to science and tech- 
nology published in the year 1922. The delay in 
issuing the volume, however, is very ble, 
the more so since there appears to be little im- 
provement in this as successive volumes 
are produced. The interval of from four to five 
years which has to be made good by the user of 
the “ Index ” to bring his search up-to-date means 
a serious addition to his labours, and from the point 
of view of the publishers must undoubtedly tend 
to hinder an expansion of the subscription lst to a 
degree commensurate with the value of the work 
offered. Since the mterval is now so large, we are 
inclined to think, provided, of course, that the 
necessity of bridging the gap as soon as possible be 
kept steadily in view, that it would be better for 
the editors to proceed at once with the work on 
last year’s journals so that this could be issued 
during the current year, and the annual volume 
thereafter be kept close on the heels of the material 
covered. 

Apart from this, the present volume worthily 
maintains the reputation of former issues. Some 
250 journals are indexed, and the entries are 
allotted to a very large number of headings cover- 
ing a wide field, and arranged, as usual, in alpha- 
betical order. Some readers may perhaps derive 
amusement from the juxtaposition of such head- 
ings as Omnibuses and Ontons, but there is no 
doubt that an index of this description provides 
for much quicker reference than one 


on 
‘any other system, and when the choice of head- 


ings, the allotment of the different entries, and the 
provision of cross-references, are carried out a£ 
carefully as they are in these excellent volumes of 
the Li Association, there is room only for 


satisfaction. The molusion of a list and particulars 


of the journals indexed would be a great con- 

venience. 

Agriouliural Research in 1980. Pp. viit174. 
(London: Ro Agricultural Society of Eng- 
land, 1928.) . 6d. net. 

THs scope and purpose of this- work is sufficiently 

nae by the following extract from the 

preface: “There is need for a new publicatior 
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se a a ee 
which would record, in.a concise form, and in | Lime in Agriouliure. 1: in Plant Nutrifton, £ : m 


language easily understood by the non-scientific, 
but practical, man all the resulta of scientific 
work carried out, not only in Britain, but in other 
parte of the world, so far as it has bearing on 
agricultural practice at home.” ‘This preface is 
signed “‘ Devonshire, Chairman Research Com- 
mittee, Royal Agricultural Sooiety of England.” 
There follow five compilations by recognised 
authorities on each subject, deali ially with 
research ‘ results’ in veterinary medicine, soils and 
manures, animal nutrition, dairy husbandry, agri- 
cultural-economics, and agri ineering. 
No one can quarrel with the merits ot the work ; 
each section will certainly prove of interest to 
research workers in each particular field. But 
doubts may be expressed as to ita intelligibility to 
the “ non-scientific but practical man ” (the italics 
are ours—the antithesis is, we hope, unintentional). 
Much of the used implies some knowledge, 
not only of strictly scientifio terms (such as mets- 
bolism), but also of ideas expressed in an ordinary 
language (e.g. energy) with which the ‘ practical ’ 
man is not familiar. Be that as it may, the names 
at the head of each section are a sufficient guarantee 
that the information given is trustworthy and that 
the praiseworthy objects of the leading agricultural 
society in Great Britain have been worthily 


achieved. 
A Road to Fatryland. By Erica Fay. ; 
vii+219. (London and New York: Q. P. 


Putnam’s Sons, Ltd., 1926.) 5s. net. 


“A-RoaD TO FarRyLAND”’ is dedicated to “all 
children between the ages of seven and ne: 
and the author has indeed provided a variety in her 
twelve stories in which something should please 
her clientèle at every stage within these limita of 
their years. Here and there we catch an echo of 
the folk tale ; but the author has a subtle power of 
invention and a felicity of phrasing, as well as a 
humour, now delicate, now b , which have 
carried her well on the way to suoceas in the bold 
and risky undertaking of writing fairy tales. One 
feature in these stories may be held by some to be 
open to question. In most of them a moral is to 
be discerned, and sometimes it is explicitly stated 
in the good old-fashioned way at the end. The 
moral has long been condemned ; but the healthy 
normal child does usually love a moral. It is 
iifancy’s equivalent to the triumph of virtue in 
the melodrama of days cane by. Of individual 
stories, the one with which the book opens, “ The 
Prince,” is perhaps the best. It exhibits a know- 
=~ of human nature and a philosophy which 
es the best of things that lift it to a higher plane. 
Palssontologists and metaphysicians with æa sense 
of humour—if there are such—will appreciate the 
E of a sabre-toothed tiger in Renta Cavern 
E eee to his human dinner by a stalactite, 
which m so doing sacrifices ita devotion to the 
absolute to gratify a desire for revenge on the 
human race. It will be seen that the author is 
something of eld ae in the style of Andersen 


—no mean m ; 
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Animal Nutrition ; 
Farmers, . 3 

i . xi +100. (London: Chap- 
man and Hall, Ltd., 1926.) 3s. 6d. net. 


Lm deficiency is generally recognised as one of the 
main factors causing poor crop ylelds, but unfortun- 


‘ately in too many cases little or no attempt is made 


to remedy matters. This is partly due to a failure 
te realise the considerable improvement that is 
likely to be made by a judicious lime application, 
and partly to a lack of knowledge as to the best 
and most economical materials to use. The author 
has endeavoured to outline the problem in the 
simplest manner, emphasising the need for lime m 
both plant and animal nutrition, and supporting 
his remarks by reference to the resulta of modern 
research work. A very useful feature is a dpsori 
tive list of the various forms in which lime may be 
APPIR, as the expenses of carriage usually oom 
use of the nearest source of supply. e 
benefits that crops derive from adequate lime are 
given, but no mention is made of the effect of chalk 
on heavy land in reducing the resistance offered to 
the of cultivation implements. On the 
animal side, the nutritive requirements of various 
classes of stock for lime are considered, together 
with the sources of supply, as milk, hay, and 
green fodders, meat and bone meals and fish meals. 
‘An appendix gives a series of illustrative analyses, 
eee of soils deficient in lime, various 
types of lime that may be used, lime deficiencies in 
rations, and the lime and phosphatio acid contents 
of foods. 


Practical Photo-Mtcrography. By J. E. Barnard 
and Frank V. Welch. nd edition. Pp. xi + 
316. (London: Edward Arnold and Co., 1925.) 
18s. net. ° 


FovrtTHEN years have elapsed since the first edition 
of this book was published, but it is noteworthy, 
as the authors point out, that photo-micrograph 
itself has made little advance 4 ing this aan | 
though there have naturally been various modifica- 
tions in the 4 tus employed. The reason for 
this standstill is that microscopy has not advanced, 
for the best microscopes and miscroscopic objectives 
af twenty or more years ago are equal to any 
produced to-day. ; 

After a baa summary on the microscope and 
ita optical parts, illumination is dealt with. It 
seems soarcely necessary now to enter into such 
full detail ing calcium carbide as is done, 
and no mention is made of paraffin .and petrol 
mantle lamps, which in country districts may be 
of some service and are for printing on 
‘gas-light’ pa in the absence of gas and 
electric light. chapters on cameras, the use 
and manipulation: of the microscope, colour screens 
and exposure, and photographic processes, are 
excellent, and the an are able to incorporate 
many useful ‘ tips,’ the result of their experience. 

inally, the illustrations are adequate and clear, 
and a series of beautiful plates show what may be 
done by means of photo-micrography. 
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Letters to the Editor. 


[The Hdstor does not hold himself responsible for 

_ Opinions expressed by his correspondents. Nei 
oan he undertake to return, nor to correspond with 
the writers of, rejected manusoripis intended for this 
or ary other part of Naronn. No notice ts taken 
of anonymous .] : 


The Future of the Natural History Museum, 
South Kensington. 


- IN reference to the pert dion pas on the part of Prof. 
Stanley Gardiner and others (see the Times, Jan. 18) 
of a desire for the asmıgnment of an increased grant 
of public money to the institution known as " the 
Natural History Museum ” (or more correctly as “ the 
Natural History Departments of the British 
will you allow me to say that whilst I share their 
wish and hope for this increased expenditure, I am 
strongly of opinion that no such increase should be 
made ‘until the status, purpose, and organisation of 
this museum and other related institutions have ‘been 
made the subject of a thorough and authoritative 
Inquiry, and consequent recommendations by a Royal 
iasion appornted for the purpose ? One or two 
matters which require the attention of such a com- 
mission have long occupied my thoughta, and I should 
like to indicate briefly what they are without entering 
at this moment into a discussion of details. 
1. The rhost-important point for such a commission 
i j think, the establishment of the 
te as an independent 
o isation—the “Natural History Museum” or 
“ British Museum of Natural History ’’—under its 
own Council, ‘ Director,’ and heads of departments, 


receiving an adequate t from the Treasury, and 
raping directly to a Miniatar of Beate and vor to 
the ‘ Trustees’ of the National Li and depart- 
mental collections of ancient and ieval art and 
anthropology. 

2. Such a commission should give an authoritative 
statement of the scope of the Natural History Museum 
with a view to ita immediate organisation and its 
foture growth and development. No such agreed 
statement exists. There are two distinct purposes 
which should (it seems to me) be made by statute 

binding on the administration of the Natural 

ry Museum, namely, (a) the ‘ edification’ and 
instruction of the public by means of exhibition of 
carefully chosen and p specimens, and (b) the 
saf and increase of the vast series of |- 
mens of all kinds of living things from all parts of the 
world which are the indi sable ‘documenta’ by 
reference to, and study of, which the biological 
sciences acquire far-reaching mmportanoce. 

8. By judicious selection of the specimens to be 
permanently exhibited to the public with the most 
effective illumination and display, accompanied by 
skilful labeling and explanatory illustration, the 
actual floor now occupied by the public exhibits 
in Cromwell could be reduced to one-half of ita 
present dimensions and the enjoyment afforded to 
the public m no way diminished. At the same time, 
the space thus set could be used for the better 
accommodation of the reference oe and for 
the necessary ‘ work-rooms’ oe by the experts 
who continually add to the collections and maintain 
them in a proper state of conservation and order. 
They publish (under the Museum authority) accounts 
of new and important additions to knowl These 
publications are made by the staff of the Museum, 
and also by voluntary workers whose co-operation is 
welcomed by the official staff. 

4. I will venture no further at the present moment 
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than to suggest in the briefest terms some develop- 
ments of the activities of the Natural History Museum 
which a Royal Commission might be asked to oon- 
mider. Thus, for example, since there is, in the judg- 
ment of leading EAE & need for increased 
accommodation and expenditure in order to gi 
needful help to the various branches of zoological 
science at Natural History Museum, one is led to 
Inquire as to whether it is reasonable to maintain 
there a De t of Botany, when so splendid an 
institute of botany is also maintaimed at the public 
af Kae Ga I will not t to sta 
the history or the justifloation of the existing 
arrangement. But it 18 obvious that, were the 
Botanical Department removed from the Natural 
History Museum to Kew, a very considerable space 
would be available for the expansion of the other 
departments of the Museum. Probably somewhat 
complicated legislation would he necessary to bri 
about the completion of Kew by the fusion witht 
of the Botanical Department of the Natural History 
Museum. The question worth consideration is 
whether such a fusion would promote the growth of 
5. A few words will serve to indicate some other 
developments which might be submitted to a com- 
mission. There is no 


But they are not there to serve the p of the 
Investigator of geological cara ey are the 
records of palmontology. men of science would 
maine prea alarm ear Rt the ‘geology’ of the 
world, to ical and stratigraphical (not limited 
as is tah ef the. Geological Survey), fully set out at 
the Natural History Museum. Another collection 
which has, by the chapter of accidents, been in- 
sufficiently develo at Cromwell Road is that of 
osteclogy—the etons of vertebrate animals. The 
fact that the Royal College of has a fine series 
of osteological specimens has led to the relative neglect 
of this important branch of study by the Natural 
History Museum. Of late years efforts have been 
made to remedy this, but space, money, and time are 
necessary for the assemblage of such a comprehensive 
collection of osteological i as are needed by 
the modern zoologist, and could be secured and 
preserved for reference and study by a great and. 


wealthy museum. 

I may just raise another question. Should there 
not be withm the walls of the Museum a lecture- 
theatre to hold same 200 visitors, where lectures 
and demonstrations, by means of photographs and 
lantern, could be given at intervala by the 
Director and lecturers call in by him? The 
purpose of the lectures would be specially to illustrate 
and explain the contenta of the pab io exhibition 
irsi Copies of the meee made for the 
ectures, might be sold at the k-stall of the 
Museum. o lectures would deal with such subjects 
as “‘ The Classification of Animals,” “The Origin of 
Species,” ‘‘ ical and Geological Distribution,” 
‘Variation,’ and ‘* Heredity.” ‘‘ Recent Ad- 
ditions to the Museum ” should be shown to the 
public at regular intervals by special lectures. 

y, as to diture on expeditions and 
j The Natural History Museum has for 
many years given assistance to travellers and explorers 
by “ working out” their collections, and often by pur- 
Sasing specimens or whole collections. Prof. Stanl 
Gardiner is anxious to extend this line of activity. 
It is a dificult matter to deal with, since official and 
private interests and purposes are involved. There is 
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an obvious way by which important new collections and 

ia] specimens may be obtaimed for the Museum 
and for the public benefit. There was in 1912 (and 
possibly still is) in Berlin a Society of the “ Friends 
of Natural History.” They were rich men anxious to 
obtain new and important imens for the National 
Museum of Berlm. In 1912 they put down £10,000 
and sent five hundred negroes to Tendaguru, fifty 
miles from the coast of German East Africa, m order 
to collect the bones of oertain gigantic extinct 
dinosaurs which had been discovered there. They 
brought these bones successfully, carefully packed 
in plaister and soft wrappings, to Berlin. Their 
discoverer, Dr. Fraas, named the largest of these 
great aes ‘Gigantoeaurus.’ Its femur is ten feet 


Ten. is now British, and further ' 


m 
collecting of dinosaurs’ bones is being carried on by 
an English party. It seems to me that zoologi 
should endeavour to set up a society like that of the 
German ‘‘ Friends of Natural History.’ Such a 
society exists in Great Britain for.the p of 
pone works of art for the National Collection. 
society, by offering to help in expenditure for the 
national collections, might (and in art mattera, I 
believe, does) induce the authorities to make desirable 
. Our lovers of natural history should follow 
the example of the Berlin Society and of the Engish 
friends of art. E. Ray LANKESTER. 
44 Oakley Street, 
Chelsea, 8.W.3. 





The Genesis of the Great Nebula. 


Wrrms the mesh of our local star-system are 
nebuls of irregular shape, such as the Orion nebula, 
which are of only slight cosmogonic interest. Far 
‘beyond the confines of this local star-system lie the 
great nebule of regular shapes, spiral, elliptic, cir- 
cular, eto., each of which is comparable in mass and 
size with our whole star-system. In the December 
(1926) issue of the Astrophysical Journal, Dr. Hubble 

ints & most ing picture of the system 

ormed by the great neb and frames it in such 
convincing observational evidence that it would be 
difficult to reject rt. 

As seen in & telescope, the great nebulm differ 
widely in shape, size, and brightness. But Dr. 
Hubble brings a mass of evidence to prove that 
differences in size and brightness between nebulæ of 
the same shape are almost entirely due to a distance 
effect. If the nebula were put in a row at the 
same distance from us, it would at once be sean that 
nebuls of the same shape all had approximately the 
same dimensions and luminosity, while even nebuls 
of different shapes would exhibit only comparatively 
smali ranges of dimensions and luminosity, especially 
the latter. 

This makes it possible to estimate the distances of 
all nebulæ, even the Mi r with fair ; 
The faintest which can be observed photographically 
in the 100-inch telescope are of about 18th magnitude, 
and these must be at the amazing distance of about 
140,000,000 light-years. Within this distance some 
two million nebuls must lie. Dr. Hubble finds that 
these are fairly uniformly at an av 
distance of about 1,800,000 light-years apart. ‘lo 
construct a model, take 20 tons of walnuts and 
them at about 25 a thus fillmg a 
of about a mile au ag This sphere is the mae of 
vision of’ the 100-inch telescope: each walnut is a 
nebula containing matter enough for the creation of 
perhaps a thousand million suns like ours; each 
atom In each walnut is a solar system with a diameter 
equal to that of the earth’s orbit. 
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With minor exceptions, all the different shapes of 
nebule can be arranged to form one contmuous 
sequences, and this sequence is almost certainly 
evoluti Indeed, to my on He aaa it 
comoides ost identically, as Dr. Hubble remarks, 
with the evolutionary sequence I predicted for nebulm, 
on dead theoretical grounds, m 1917 a Problems 
of ogony’’). An inital sphere o gives 


lace first to an oblate spheroid, and en to & 
ticular figure. After this last co tion 18 
passed, gas streams away from the neb equator, 


erally in two trical streams or arms. 

ulations and condensations next begin to develop 

in these arms, each condensation ultimately forming 

& separate star, until finally the whole nebula is trans- 

formed into a star-cloud. Thus the great nebuls prove 
to be the birth-places of the stars. 


before I was able to trace out this complete 
evolutionary ce, I had been able in 1901 to 
take a step m the reverse direction, and show that 


the stars im all probability been born qpt of a 
uniform mass of tenuous gas y a process which 1 
designated “‘ gravitational instability.” I calculated 
first that if the matter in the present stars were 
uniformly spread out in , it would form a 
of density about 10-™. A d ical investigation 
next showed that such a medium would be unstable, 
and that, as a consequence of this instability, it 
would break up, much as a jet of water breaks ‘hto 
drops, into condensations : whose distances apart 
were a matter for calculation; on making the 
calculation these distances were found to be about 
ual to the actual average distance of the stars. 
us the single supposition that the stars had been 
born out of a uniformly spread mass of gas explained 
at one stroke the facta that the stars are of approxi- 
mately equal mass, that they are spaced at approxi- 
mately equal distances apart, and that these distances 
are t they are. 

Dr. Hubble now finds that the nebulm also are of 
approximately equal mas, that they are spaced at 
approximately pale distances apart, and that these 
distances are ut 1,800,000 light-years. It is 
natural to inquire whether these facts cannot he 
ea at one stroke by the supposition that the 
nebuls themselves came to birth as condensations 
produced by the gravitational instability of a still 
earlier and more tenuous mass of uniform gas. The 
test of the conjecture is of course by numerical 
calculation. 

Dr. Hubble estimates that if the matter of the 
nebule were uniformly spread through space, it 
would form ea medium of density 15x10. M 
theoretical formule (“Problems of Coamogony,’ 
p. 219) show that instability would cause such a 
medium to form condensations at E irene 

distances of the order of 1,000, ligh t-years. 

is i8 Near eno to Dr. Hubble's o distance 

of 1,800,000 light-years to make our conjecture 
seam reasonably probable. 

If it is accepted, we have been able, with the help 
of the new knowl gained by Dr. Hubble, to 
trace the evolution of the univerge one step farther 
back than has been done before. We ve in 
SUCCESSION : 

l. A uniform tenuous gas of density 10-*! and of 
diameter at least hundreds of millions of light-years. 
2. Condensations developing in this at about 

e@ million light-years rit and forming separate 

nebule with masses of the order of a thousand 

million guns. 

8. Condensations developing in turn in the arms 
of these nebulm, and formmg stars with masses of 
the order of our sun. 
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To these, if m ee eory’ of the origin of 
the solar Tm ane RAS 1917) is accepted. 
may. be added 

4. Gaetan developing in the arms of gas 
pulled out from the stars by the tidal action of 
other passing stars, and forming bodies of planetary 

MAES 


5. Condensations similarly developing in the` 


arms of ed out tidally from the planeta, 

and formmg ies of mass comparable with the 

satellites of the planeta. 

This scheme covers five complete tions of 
astronomical bodies, having masses of order of 10“ 
(or more), 10%, 10%, 10®, 10% gm. respectively, the birth 
of each generation from "the 


preceding generation ae 
through the agency of ‘‘ gravitational mstability ’’( PAs. - 


Trane., 199, A (1802), p.49). Tt is based on veras causas, 
: namely, the law of gravitation and the properties of 
the gaseous state of matter, and survives at each 
step the test of numerical PER and com- 


parison. . H. Jmans. 
Feb. 13. 





Wavo Mechanics and the Rotation of 
Homopolar Molecules. t 


Ix a letter to NATURE (April 17, 1926, T 555), J. C. 
or 
quantum numbers’ used in desombmg the band 


A ehe of homopelar diatomic molecules by assuming 
t, on the bass of the old tum theory, the 
momentum was to be integrated about a half penod 
only, since the molecule repeats itaelf after a rotation 
of 180°. This explanation finds ite natural 
in the new wave mechanics of Schrodmger, and ee 
to an interesting suggestion regarding the general 
solution of the wave equation. 

ee its usual oe the wave mechanics presenta a 


igh Be ESA - Eş = 0, where # is an o tor 
Sonar See function and # is the 
en constant. It is assumed that only pr 


solutions of the equation have a meaning for whioh ẹ 
ig a regular amgle-valued function vanishing on the 
boundaries. 

The problem of the diatomic rotator has been solved 
by and others, who have found the 
following expressions for the energy and for Y where 
Y is that part of y depending solely on the space 

oo-ordmates, in the present case upon the spherical 
co-ordinates 0 and ¢, 


(1) B= u+), ETE A E 


(2) Y = P,a (cos 0). (Gu 008 Mo + dy sin MÈ), 
m=0,1, 2... f, 


where P,, (cos f) is the feger tansion of the mth 
order. 

To extend this solution to the case of a homopolar 
diatomic molecule, we have only to remember that by 
such we mean a molecule the two atoms of which are 
identical m mass and charge, that is, a molecule which 
- repeats itself when,it is rotated through 180°. In the 
wave mechanice this 1s clearly equivalent to the condi- 
tion that only such solutions of the wave equation are 
to be accepted for which Y remames un when 
. 6—> r - f and ¢—>r+¢. This will be the case when 


j is an even integer (J = 0, 2, 4, . . .), m bemg as before 
E integer odd or even. 
and wave function are still by 


equations 1) and (2) subject only to the ete 
that 3 have even mtegral values. It may bė 
remarked that while we have treated the molecule 
af & rigid rotator, no new features are presented by 
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taking into account the vibration of the nuclei, amce 
such vibration does not alter the homopolar character 


of the system. 
In applying the result just obtamed to the band 


spectra of homopolar molecules, we notice that energy wil 
bands mvolving a change in the electronic 

be observed, and that if these are of the usual typo 
Initial or the final state of the molecule must be non- 


possessing positive and negative branches, either 
homopolar. For example, if we take the excited state 
to be non-homopolar, we-have for the energies 
E, =r, +hA’(ptys), 79 =0, 1, 2,.8, 
EH, =hA(g* +3), -9=0, 2, 4, 6, 
The selection rule 18 as usualy meee org ae and 


the transition probabilities are en by the usual 
formule for le molecules. leads to a set of 
band Imea which correspond. ae to those obteamed 


reviously by the use of quarter quantum numbers. 
While this is very satisfactory, a closer i ion 


shows that the theory is not in agreement other 
features of the observed bands. Thus we should 
expect the zero branch to be gwen by the formule 


Q, =r,- (4 - A'I +), j=0, 2; 4, ©. a 4g 
whereas, for example, in the heliam bands found by 
Curtis and roc. Roy. Soo., A, 108, p. 518, 1928) 


the zero bran a vary accurately represented by 
another relation, namely : 
Q=",-(4A- A’ +5), 7-1, 4, 5, 

Furthermore, when 3 is allowed to have only even 
integral values, we obtain a specific heat curve which 
seems to be quite impossible, smoe the value of Or/R 
rises to an abrupt maximum of about 1:5, thus 
& curve which in no way resembles the peel 
gpeciflo heat curve of H}. < 

A way out of these difficulties may be found by 
aan new postulate in the wave mechanics, 

t, given the wave equation of Schrddinger, 
we ane seek such solutions to it for which the function 
ýy, rather than ýy alone, shall be a regular single- 
valued function where Pe Cee. 

This byt tion, which we believe has been. 

eisenberg, has much to recommand itself 
by H nearly in accord with the spirit of the 
new j aince the function ¥ seems to repre- 
sent the electrical density, whereas the function ¥ 
has no such physical meanmg. 

Applying thia new assumption to the homopolar 
molecule, we are led to two independent solutions, the 
first of which is equivalent to the solution ae 
obtained. 


(3) y=0, 2,4, . 
(3’) 7-1, 3, 5, - a: ie s+) 


These solutions, which are each complete in them- 
selves and admit of no intercombination, seem to 
correspond ely to aad fom etrical and anti- 
symmetrical solutions found by Diras and Heisenberg 


for systems pear of two or more identical parta. 
The empirical relations found to exist among the 


lines of the helum bands by Curtis and Long (l.o.) 
may now be shown to be just those consistent with 
solution (3’), altho the numerical values of the 
moments of Inertia given by them must be increased 
by a factor of four. 

8. Werner (Proo. Roy. Soc., A, 113, p. 107, 1926) has 
obsarved recently a band spectrum of H, 10 the far 
ultra-violet. We find that the majority of the band 
lines_may be arranged in P, Q, and Æ branches the 
positions vat which agree with the linea derived from (3’) 
when we assume the final or unexcited state to be homo- 
polar, an assumption which appears very satisfactory, 


one 


~ 
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since Werner's H, bands evidently correspond to the 
Lyman series of the H atom. 

The band constants vary somewhat from band to 
band, but lead to a moment of inertia for the excited 
molecule of about 10x 10°“ and for the unexcited 
molecule of about 6x 10-“. The value of the moment 
of inertia of the excited molecule is of the same order 
of magnitude as the moments of inertia found from 
some of the bands of H, in the visible region. Since 
the visible bands correspond to tranmtions In which 
both states of the molecule are excited, it is probable 
that in both states the molecule is non-homopolar, in 
which case we should continue to employ usual 
formula for the distomic molecule. 

Equation (38’) leads to a specific heat curve for the 
homopolar molecule, which rises without a maximum 
asymptotically to the value Or/R=1. In the case of 
hydrogen the curve fits the imental data rather 
well, although it rises somewhat too de iad ge 
region between 150° and 250° absolute gives as 
the value of the moment of inertia of the molecule 
6-7 x 10°“, in substantial agreement with the moment 
of inertia for the unexcaited molecule found from 
Werner’s bands. 

We shall now give briefly the results we have obtained 
for other rotator systems by accepting those solutions 


to the wave equation for which yẹ is a aingle- 
valued function. For the simple dipole diatomio 
molecule two solutions present themselves: 


(4) aaa Wee a 

(4) jabag... P Poat 
As is well known, only the first solution (4) leads to a 
pet of band Hnes in ent with the observed band 
spectra of such molecules. A oloser in igation 
seems to show, moreover, that (4’) has only a formal 
character and could only ly to molecules for which 
one could exclude a priors the possibility of their ever 

ing an electronic angular momentum about the 

axis. 

We have also considered the case of the symmetrical 
top molecule (t.6. a polyatomic molecule with momenta 
of inertas 4 = B and C) and find that the wave equs- 
tion leads to two independent solutions for which yẹ 


is a regular single-valued function. 


$2018, 2 5 

(0) ee ce. EJ | 

5) aa $ $, sess j 7 
natt tbt -.- +3 i 


J 
Be gal a++ o-a] 


These solutions are each complete and allow of no 
intercombinations, and so far as can be seen the energy 
of a molecule of this type might be given by either 


by R. de L. Kronig and 
18 6, p. 805) for the symmetrical top molecule, on the 
beams that the function ý was to be and 
cingle-valued. On the other hand, by means of the 
Born-Hei matrix mechanics, 1 have obtamed 
two solutions to the problem which correspond 

to the solutions given above (Phys. Rev., 28, p. 318, 
1926). 

In the foregoing discussion of the symmetrical to 
molecule we have aasumed that yy will remain 
un for a rotation of the molecule of 360° 
about figure axis as well as for a complete rotation 
about the precision axis. 

If, however, the molecule has a symmetry element 
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in the position of ita particles, we must mtroduce 
further conditions.” For a molecule which repeats 
itself after a rotation of 2r/k about the figure axis we 
find the two independent solutions, 


~ (9=0,1,2,... 
(0) \n=0, th 3k os 


P= 4 4 ee , 
(6’) __k , 8k ök 
m= 45 Eg’ tg’ ae 


ee ne eae 1 1) A 
a-ga 40 ++ (5 nt | 
where the absolute value of n is leas than or equal to 9 
in both cases. 
Tt is with great pleasure that I thank Prof. E. 
I for many suggestions and for many helpful 
criticuams during the course of the work. I hope to 
publish in the near future a more detailed paper 
covering the calculations. f 
Davin M. DeENNwoN. 
Zurich, Dec. 23. 


——————$ 


Refraction of Electromagnetic Waves round 
the Earth’s Surface. 


J. A. Fresca (Proo. Phys. Soo. Lond., 26, 818-3838, 
1914) reached the conclusion that the variation with 
height of the dielectric bonstant of the atmosphere 
would bend a ray sent out tangentially tothe earth’s 
surface so that its radius of curvature would be about 
four times that of the earth. Furthérmore, he found 
that, if the atmosphere were constituted wholly of 
krypton, a horizontal ray would have a radius of 
curvature equal to that of the earth, on account of 
its greater density. f 


As the radius of curvature in air is co ble 
with that of the earth, we thought it ible that 
the angle of incidence of the wave on the Heaviside 


layer would be so affected as to make the apparent . 
height of the layer too great. Although we this 
effect to be quite negligible, we came across a pomt 
which may be of interest—namely, if electromagnetic 
waves sent are to return, the effective valub 
of the dielectric constant must change with height in 
a definite manner. 

From recent in 
40 km to 150 km. 
temperature rises from 220° A. to 800° A. We 
assume that this change is linear and that the con- 
stitution of the.atmosphere remains un 
These two assumptions, combined with the ueg 
of density and height tabulated on p. 72 of Hum: 
phreys’ ‘‘ Physics of the Air,” give to a fair approxi- 
mation the following empirical law connecting 
density d and height A in kilometres: 

d= 0 0013 6-144, 


The well-known relation between dielectric constant 
K and density, that 


(E -1)/(K + 2)«d, 
combined with the equation for d, gives the empirical 


tions it appears that from 
ve the earth’s surface the 


relation 

’ K-K,+pe-, 
from which the value of p is 0-59 x 10-73, taking a= 0-14, 
and K,=1. 


Considering the earth as plane, it can casily be 
shown that @ ray starting from the earth’s surface 
at an angle of elevation ¢, will become horizontal at 


a height y given by 
- . — ay=log, [(p 008" $y — sin? ¢,)/p} 
This cannot hold unless tan! <p, whatever may 
12 


' ments ? Let us admit that in the ind 
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be the value of a This means, in the case of the 
earth, that a ray starting at an angle of elevation 
of more than 1°:5 cannot return to the earth if the 
above law for K holds. If, on the other hand, the 
signs of both p and a are changed, rays at any angle 
would eventually return. 

The equation, when we take account of the earth's 
ourvature, is 

008 $/ 008 $ = RL1 + (1- 6-%#)p/2](R+y), 
where ¢ is the angle of elevation of the ray at any 
point, y the distance of the pomt from the surface, 
and ÈE the radius of the earth. 

When the ray is parallel to the earth’s surface 
¢=0. Therefore 

ain ¢ =1+y/R -(1-—6-)p/2. 
From this equation conclusions can be drawn similar 
to those obtained above when considering the earth’s 
surface as plane. 

We thus arrive at the result that the general con- 
dition under which a ray can return from the upper 
atmosphere is that the second differential of the 
dielectric constant with re to t should be 
negative. In the case of the earth’s atmosphere the 
density, according to the assumption given above, 
varied! gael a anar thal Ghia diferent is 
positive. The conclusion does not hold for rays at 
angles of elevation of leas than 1° or 2°. 

J. Stuart MoPrrai. 
Raymond M. WOHOTTE 
National Physical Laboratory, 
Teddington, Middlesex, 
Jan. 28, 





Melanism in the Lepidoptera and tts Evolutionary 
Significance. 


In the interesting article by Dr. J. W. Sd | nosed 
Harrison in Natups of Jan. 22 on experiments wi 
ae pe tera, there appears the following : ‘“‘ Thus bis 
deeling With @ Gane at evolution: directed: by. th 
environment, and presumably, therefore, o i 
ian order. Naturally, this view has been 
ngly contested by the opponents of the Lamarckian 
position, but, let it be an o hacio, not one of those 
BO O has studied the subject in the field. On 


the o er hand, fleld workers are unanimous in giving- 


it Tous port.’ 

To E a the importance of the work 
of Dr. Harrison, nor do I question the acouracy 
of his fascinatihg experiments. But I must confdas 
that I cannot understand the reference to fleld workers 
in the passage quoted. Does not the question at issue 
here concern the interpretation of laboratory experi- 
areas & 
tendency for certain Lepidoptera to become melanotac 
has been clearly demonstrated. Harrison and Garrett 
have shown that feeding the caterpillars with metaHic 
salta produces the same effect, and that this induced 
melaniam is inherited. There is, however, no evidence 
` in the experiments that a somatic change has produced 

& germinal . On the contrary, the melanotic 
a did not appear in the first generation treated, 
but in su peau It seems just as likely, 
therefore, plasm has been mfluenced 
before aes ee Rg Barsan states near the end 
of his article, the experiments ‘ demonstrate . . that 
the germplasm can be influenced by external agencies.” 
They do not supply any further evidence in sup- 
port of what is usually understood by the term 

Lamarckiam,”’ sichough their importance m other 
directions will be far-reaching. W. J. 

The University, Liverpool, 
Jan. 24. 


Dakin. 
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Ir reference 18 made to my original article, it will 
be found that in his letter Prof. Dakm simply. repeats 
my own views, 98 he himself realises when he quotes 
from my concluding remarks. 

This on I emphasise further in a pa 
the title “ Experiments on the ahoi s Faa 
of the Sawfly, Pontania saliots and their 

on the Inheritance of A Characters ; 
with some Remarks on a New Principle in Evolution,” 
ae current Proceedings of the Royal 
Sooety (B), the ‘new, principle’ be seon in & 
differentiation of that governing the work 
from those covered by the term ‘ Lamarckiam.’ In 
that communication, without any possibility of mis- 
understanding, I state: “‘ Clearly such evolution as is 
pictured at work here is not of the Lamarcokian order; 
most likely the influences at work act directly and 
simultaneously on soma and germ alike, or even on 
germplasm alone, and, indeed, the latter view obtains 
concrete support from the Selena bilunaria work.” 

However, m my opmion and in that of many other 
workers, 1f a chemical substance i with the 
food can influence a Gee ea 
plasm can be affected the soma. In con- 
Ca ih ie te Dakin to oonsider, 
in particular, the relation between the two 
in plante, as demonstrated m plants raised from | 
cuttings and by other Sa oa means. 

Hasiop HARRISON. 





Changes tn the Length of the Day. 


THe article by Dr. E. W. Brown on “ Changes in 
the Length of the Day’ in Natura of Feb. 5 cannot 
fail to attract attention. To avoid any possible 
misunderstanding J thmk I ought to explain that 
the references w ich Dr. Brown makes to my results 


refer to my pe “A Solution of Ancient Eceli 
of the Sun,” published in the M Notices of the 
Astronomical Sooiety, Dec. 1920, not to my 


papar entitled ‘ Tre mpe m Monthly Notices for 
1926, which Brown had not seen at the 
time of writing. In the latter paper I show that if 
we adopt 4”:8 as the change in the apparent longitude 
of the moon in a century, due to any acceleration 
not recognised in the sine th an vitational theory or 
to changes in the length of the Greenwich 
meridian observations give SO" 1 as the 
corresponding change m the Pas cane longitude of 
the sun, thus confirming th which Dr. Brown 
cites from my work on ancient eolipacs. I also find 
that any correction to the assumed century accumula- 
tion for the moon requires a correction of 1/9-5 as 
much to the deduced accumulation for the sun, so 
that the latter term is very little dependent on the 
value obtamed for the lunar term. 

In the same paper I show that the fluctuations to 
which Dr. Brown refers are found not only in the 
longitudes of sun, moon, and planeta, but (1) m 
the amplitudes of the in ied produced by the 
action of Venus in the motion of the earth and of 
Mara, and (2) in the motion of the equinox. ‘These 
resulta are inconsistent with the theory which attri- 
butes the fluctuations to a variation in the rate of 
the earth’s rotation. I also find that the Greanwich 
meridian observations give not 1 in 18-8 as,Dr. Brown 
has assumed, but 1 in 9:5 as the ratio between the 
fluctuations of the sun and moon. ae 

It is probably too early to give a final lanation 
of these interesting fluctuations, but it is clear that 
there is a fluctuation in the total action on his earth, 
which defermines its mean motion, amounting to 
between one-third and one-fourth of the fluctuation 
in the action of Venus, but m the o ite direc- 
tion, BO that an-increase in :the action of Venus is 
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accompanied by a diminution im the total action, and 

is seems to imply something like an 
interchange of mass between the sun and Venus 
and haps between the sun and other planeta. 
Ta other words 1 think Dr. Browh was right when in 
1914 (“ Report of the British Association,” pp. 319-21) 
he attributed the fluctuations to a surge spreading 
through the solar and I thmk he has too 
readily adopted the theories of others who have tried 
{o-erplain them ad changée wa the length of the day. 

On this subject I have expreased the conclusion : 
“We may therefore declare with confidence that 
while the earth’s rotation may be affected by a 
secular retardation, it is certainly not affected by a 
fluctuation ’’ (Monthly Notices, Dec. 1926, p. 1638). 

J. K. Foraenoranam. 
University Observatory, Oxford, Feb. 9. 


emur 


Rotation of Dielectric Bodies in Electrostatic Fields. 


Tae phenomenon of rotation of dielectrio-surfaced 
cylinders between the poles of a Wimshurst machine, 
escribed by Dr. Richardson in Natur# for Feb. 12 
(p. 288), and recently demonstrated by him, does 
not ap to differ in any easential feature from that 
exhibi by the old toy “electrostatic motor,” 
consisting of several insulating spokes radiating from 
an axle, and each surmounted by a light celuloid. or 
other ball. This rotated between oppositely © 
knobs. ‘The cause of rotation is presumably identical 
in both cases. The same result could doubtless be ob- 
tained by using a conducting surface broken up by 
insulating strips, as on the commutator of an ordmary 
D.C. motor. pea RECORD. 
Technical College, Huddersfield. s 





Biological Fact and Theory. 


I HAVE noticed that people who are good at esha | 
croas-word puzzles are also very at understand- 
ing those complex statementa of Mendelian resulta. 
a ee ee at my mability to worry out crosa- 
word exercises and also those F, Ep eto., synoptical 
charts, for I feel I may be missing something that will 
help in an understanding of genetical problems. It 
would be comforting to know if there are other 


biologists who admit the same disability. 
t, however, are the ‘fundamen of genetics,’ 
and what is this ‘ whole discipline of bio > that is 


ive us the key to the proceases of develop- 


breeding cata, and cocks and hens, and 
flies, and so on, such‘fundamental research? <A ‘gene’ 
is, I oe a physico-chemical entity : i 
ought to be such so long as we study development by 
chemical and physical methods. e know that it 
is something that grows, like a arystal of alum selects 
molecules of alum from ite ee i or ‘en- 
vironment ’—the two kinds of growth differ, of course, 
but let that pase. It selecta materials from the nutritive 
environment and then it reassembles these materials 
in new chemical forms, but it also reassembles the 
chemical products in typical morphological constella- 
tions. How? This is the fundamental genetical problem. 
retain their quasi-independent activities so as to 
continue to give us ‘ bar-eye’ and ‘ spot’ pete ean 
and ‘red-eye, for example, but still a yed 
Drosophila 1s always a Drosophila, and so also with 
the four hundred other characters which Poran 
expreas the activities of as many genes. the time 
we are looking at the morphological en that we 
call Drosophila and ‘ bar-oye,’ or ‘ red-eye, or what- 
ever it be, is always related to nervous system and 
muscles and wings and so on im a typical manner. 
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Can there be a ‘ super- >; in other words, what 
18 the physice-chemical mechanism that results in 
the development of Drosophila ? This, I take it, is 

‘what is fundamental to a knowledge of the 
develo tal proceas. The in the cell 
nucleus do not help us much, for no one now takes 
the crude view that the parts of the chromosomes 
are the genes. It is difficult to see how we shall 
advance rig eae a Imes by “ building on the ample 
foundation 6 y obtamed by tens of thousands 
of b mg tests.” JAS. : J OHNSTONH. 

The University, Liverpool. 





Illintoum 


of Gas. Chim. Ital. (56, 862; 1926) 
ew days , Prof. Rolla, of Florence, 
clams priority for he dieses of element No. 68l, 
and pro for it the name Florentium on the basis 
of a “ Plico Suggellato”’ filed in June 1924. Prof. 
Rolla began his search for the element early gn 1922 
(ge0 Z. anorg. algem. Ohem., 157, 571; 1926). In 
ing bis claim for priority he was, apparently,. 
not aware of the following facts : 

In 1919 the University of Illinois and the U.S. 
Bureau of Standards entered on ẹ& joint investigation 
of the arc of rare earth elements, using 
materials resulting from long-continued fractiona- 
tions carried out at the University of Minois. The 
results of this investigation were published in the 
U.8. Bureau of Standards Scientific Papers, 421 
(1921), 442 (1922), 466 (1923). In the second of 
these papers, published at about the time that Prof. 
Rolla bein ii work and two years before his 
“ Plioo Suggellato’’ was deposited, Dr. Kiess, who 
carried out the spectrometric studies, reported 130 
spectral lines which were common to the spectra of 
neodymium and samarium, in the samples sub- 
mitted to him by Prof. Hopkins, and says, “ These 
Imes are of unknown origin and may Blan to the 
missing element of order No. 61, coming 
neod ymi and samarium.”’ 

In Jan 


1924, again 
de t of f. Rollas document, L. F. Yntema 
published an article, ‘‘ Observations on Rare Earths. 
. A Search for Element 61,” m which he gives 
five additional lines m the ultra-violet ion, and 
re the statement that these probably belong to 
ament No. 61 (see J. Amer. Chem, Soc., 46, 87; 
1924). Finally, on the bams of stall further work, 
including the finding of two X-ray lnes of the L 
series, J. A. Harris with B. 8. Hopkins announced 
the discovery of elament 61 and pro the name 
lmium (see J. Amer. Chem. Soo., 48, 1594; 1926). 
In the light of these facts it would seem that the 
honour for the discovery of No. 61 belongs primarily 
to Prof. Hopkins, and that the element should be 
called Illintum rather than Florentaum. This does 
not detract from the credit which Prof. Rolla should 
receive for his independent discovery of the element. 
Both Prof. Rolla and Prof. Hopkins realise that a 
large amount of additional work must be done before 
the element can be fully accepted., 
W. A. Noyzs. 


five months before the 


Urbana, Ill., Jan. 29. _ 





EREatuM.— We t that the inscription appear- 
ing below Fig. 1 in f. John Percival’s letter in our 
issue of Feb. 19, p. 280, was incorrectly printed. It 
should read: ‘‘ Grains of wheat found m a vase on the 
gite of a Sumerian house (3500 8.0.). Below are two 
rows: the upper row of the Sumerian grain, the lower 
of modern ins of Rivet wheat (T. turgidum) for 
comparison. (Natural sizé.)”’ 
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The Dinosaurs of Tendaguru. 
By F. W. H. Mianop. 
Á kar: ition sent out by the British Museum | much contorted, in looge sand and in harder sand 
in 1924 


to Tanganyi 


the dimosaur remains at Tendaguru broke down in 


Territory to explore | rock. 


Exploration in the twelve months under review 


- the following year on the death of Mr. W. E. Cutler, | was made in thirteen different sites round Tenda- 


the leader, in August 1925. . 
I was appointed leader in his place, and work 
was resumed on my arrival in November of 
the same year. Although the ramy season was 
coming on I decided to begin at once, and was 
glad to find that the rains were not heavy enough 
to be a serious PTA Occasionally. 6 
digging might be flooded if the ibility of 
dramage was not very ; in a 
to be baled out. I reckon that in this 
tinuoug work all the year round is 
when I left to return to 


ion oon- 





Fira. 1,—Eixea vatang a smell dinosor at Tendaguru. 


continued in my absence. This naturally ensures 
a much bi output m the twelve months. 
Nevertheless, ing is limited to the dry 
season. One has only to walk about the country 
in the aigi boarhood of Tendaguru hill after the 
is burnt to see how vast is this graveyard of 
inosaurs. ‘There is an area of perhaps three 
miles width east and west and ten miles north and 
south where they may be found. Denudation in 
the course of ages has removed the many strate 
of rock that ages piled up on their remains immedi- 
- ately after their extinction ; and once m these 
bones lie close to the surface. -Most of the damage 
to them has been done in quite recent years 
through the penetration of the roots of plants and 
trees. At the present day they lie at an average 
level of 700° ft. above the sea, and- fragments on 
the surface commonly, though by no means 
always, give an indication of i ee nes may be 
dug for. Yet further, the stratum is not always 
an indication, for the dinosaurs I collected lay 
in several different kinds of ground, as in clays of 
more than one kind, some stratified and some 
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oase it had | cavated was a small one 


le, and eighty er of 
England m November | Lindi for final packing and shipment. i 
last, I made arrangements for the digging to be 


-| guru hill, and the yield of fairly complete dinosaurs 


was considerable. There is possibly enough material 
partly to reconstruct some two dozen skeletons 
representing a considerable number of different 
ies, and work has bean begun on them in the 
Natari History Masum at bonih K i n. 
Some of the specimens are naturally more 
interesting than others. My .first dinosaur ex- 
ig. 1), but near it lay 
the skeleton of another which eventually required 
one 
when examined may prove to be a brontossurus. 
As an indication of ita size T 
may mention that the scapule 
were 48 inches long by 28 inches 
at the widest part. © greater 
of the body*had lam on a 
but a small stream of the 
distant , of course, when that 
dnan dived and died, flowed 
by and had disturbed the remains 
on one aide, some of the bones 
showing strongly the destructive 
action of this water. The pelvis, 
dorsal vertebræ, and upper-limb 
bones were mostly clear of this 
stream, though at no height 
above it; but niet oak he 
lower bones were numerous river- 
4]. worn pebbles, and in the case 
of one rib two smooth pebbles 
were tightly jammed under it, 
causing it to bend and of course 
break, which oould only have 
taken place after the flesh was decomposed. 
Another akeleton, that of a slender animal 
pen forty feet long, was interesting from the 
act that the tail when excavated lay out on the 
ground complete. Jt was fifteen feet in | , 
and near the body it had been pressed down mto 
the mud some two feet deep. It had not been 
completely severed, but two vertebra nearest the 
pelvis were hanging vertically, there were two or 
three at the bottom, and one or two nearly vertical 
again, the upper one-joining the unbroken part of 
the tail It was as if at death, or shortly after, 
some other huge dinosaur had set ita foot on the’ 
tail in ing and pressed that part of it down 
into the ae | The dimensions of some of the 
bones of this dinosaur were: femur 51 inches, 
scapula 444 imohes, humerus 33 inches. The fore 
part of the body was on a slightly lower level than 
the hind part and tail, and the ‘head and neck, 
which were displaced, were in such a position as if 
it had died in drinking or trying to drink water. 
The body lay generally on a dark-brown clay 
which I found nowhere else, and a feature, unique 
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so far as my own excavations were concerned, was 
that, enclosing the bones, was 4 matrix 
which did not exist apart from the bones (Fig. 3). 
Of the sites which I worked two were cuttings 
into hillsides, and accordingly le was slower 
here than on the flat. e ide excavation 
that was ially interesting in its results was 
the one which I made into the 
side of Ten hill itself. 
This hill stands on the top af 
the deposits, and representa & 
pee of old land left rising ae 
ike an island, and undenud 
comparatively. By getting well 
into the lower slopes I hoped 
to reach bones that had not 
been attacked by the roots of 
ta and trees. Two strata of 
nes revealed themselves here. 
The i in the greenish-grey 
clay, held some bones of large 
size belonging to a four-footed 
dinosaur with the fore limbs 
longer than the hind ones appar- 
ently, and which was possibly 
a brachiosaurus. A femur in 
excellent preservation measured 
67 inches and weighed nearly 
4 owt. when plastered and ready 
for removal (Fig. 2). A humerus measured 60 inches 
with the ends incomplete. This grey stratum rested 
on another of sand, and here, at the sae the 
two strata, other bones, of an apparently different 
type of dinosaur, were found. on this = level 
and near these latter bones lay a tree trunk 26 feet 





Fra. $.—Tail of a dinosaur in the foreground. 


long, with peat adhering, and other finds on this 
lower level were numerous bi-valve shells of small 
size, and traces of lignite, as well as impressions 
of leaves. 

One of my sites furnished, in a space of 88 feet 
by 64 feet, a -vast accumulation of bones which 
may prove to represent as many as twenty dino- 
saurs; and beyond these limits there were in- 
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Fia, 2—A femur 67 th, long, plastered and ready for removal. 


dications of many more. There was here what 
had the a oe almost of a battle-ground. 


We may to ourselves a region suffering a 


ge of desiccation such as is going on in lands 
rdering on the southern Sahara at the present 
day, and coming on again in the Tendaguru region 
too. All living things flooked to the remaining 





| 





pools of water for vegetation to eat and such 
water to drink as was left in the bed of a dried-up 
river ; and they perished miserably one on the top 
of the other. subsequent good rainy season 
could not help -them as all was over. Sand ane 
over ‘them and covered their remains, and the 
brief annual flow of the river m 
later years buried them in mud 
and sand. Here, as a matter of 
fact, there was very little olay. 
The deposit was principally sand, 
varying from a hardish yellow 
sandstone to loose and clean white 
sand. 

Though this site did not furnish 
any bones of outatanding size, the 
biggest femur bemg 55 inches and 
biggest humerus 40 inches, it was 
interesting to find bones of quite 

oung dimosaurs, one ir of 
e measuring only 14 mohee. 

The position of the bone in- 
clines one to the opinion that the 
dinosaurs here aid not all lay 
themselves down to die in peace. 
There was much trampling by 
reptiles weighing several tons on 
others y dying or dead, which 
would cause some breakage of bones. There were 
bones which seemed to show breakage at or immedi- 
ately after death, and while the muscles were still 
operative, one being a femur. Other bones, too, 
seemed to show fractures made during lifetime 
which healed without being set. The difference 
between these fractures and the clean ones made 
after foasilisation and due to earth tremors or 
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streeses or to the recent action of vegetation, are 
readily apparent. 

The dinosaur field of Tendaguru is by no means 
yet worked out. One might almost say it has 
only been scratched. That future work will yield 
many duplicates of the species already found is 
only to be expected, but it would be a serious 
scientific loss to the world if the area were er- 
ploited on lines of only taking certain bones and 
abandoning all others to perish from exposure 
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simply because no immediate use can be made of 


the output. To cover up the bones again is not the 
same do as leaving them untouched. In the 
circumstances, in view of the already considerable 
output, the preparation of which will take the 
British Museum some years, future field work at 
Ten will be of a limited nature, and be 

ied on only in places where there is reason to 
believe in a possibility, of different species being” 


found’, 





Interionic Forces in a Completely Dissociated: Electrolyte.! 
By H. Hanrtay, O.B.E., FBS. 


Ce aspect of the solution problem which has 
lately come into prominence is the effect 
of the forces acting between electrically charged 
ions. 
called “the enormous electric power of each 
particle or atom of matter,” that is, the large size 
of the ionic charge. Helmholtz in his Faraday 
Lecture gave a caloulation showing that the 
attractive force between the electrical charges 
associated with equivalent quantities of oxygen 
and hydrogen is 71,000 billion times ter than 
the gravitational attraction between these masses. 


It would seem obvious that such forces as these. 


must affect the behaviour of ions. However, the 
difficulties in the way of a mathematical analysis 
of the effecta of the electrical forces between ‘ions 
in solution were considerable, and the problem was 
not attacked successfully until thirty years later. 
“Sutherland in 1907 was the first to suggest that 
electrolytes were ira aac lonised at all con- 
centrations and that the interionio forces were in 
responsible for the m equivalent 
oqnductivity with concentration. In 1909, Bjerrum 
found that the molecular colour of chromium 
solutions was independent of dilution in the absence 
of complex ions, and explained his resulta on the 
basis of complete dissociation. He pointed out 
that the old difficulty with regard to the Mass Law 
. would be removed if the interionic forces were 
entirely responsible for the variation of the 
sian il conductivity and of the molecular 
een eee depression with dilution, as there 
would be no question of any equilibrium between 


ions and molecules. 
The theory was supported by the additive 


properties of solutions ot electrol and by the 
in the heat of neutralisation of strong 
acids and with dilution. In -1912, Milner 


succeeded in calculating the freezing -point de- 
pression of an electrolyte at different concentrations 
on the assumption of complete dissociation, by 
taking into account the change in potential energy 
of the ions on dilution. He pointed out that as a 
result of the electrical forces between them they 
would be so distributed that on an average unlike 
ions would be closer together than like ions, and 


that co uently work must be done in se ting 
them on dilution. His results showed that in dilute 
1 Hrtract from the presidential address on ‘The Ionte of 
Boluttons,”” delrvered at Oxford to the Sctence 


Association on Jan. 4 
No. 2001, Vou. 119] 


araday was much impressed by what he’ 


‘concentrations. 


solutions the change in the freezing-point depres- 
sion with dilution could be ascribed entirely to the 
effect’ of interionic forces with a completely dis- 
sociated electrolyte. 

In 1922, Debye and Hückel attacked the problem 
by fresh methods, ing from the same assump- 
tion of complete dissociation. By ing into 
account the unequal distribution of the ions, they 
were able to calculate approximately the freezing- 
point depression of salts of different valency 
in very dilute aqueous solutions, although the 
calculated and observed values diverged at higher 
But a matter of more immediate 
Interest to us is their treatment of the conductivity 
po on the basis of complete dissociation. 

ey start from the same point of view as that of 
Milner, namely, that owing to the electrical forces 
between the ions there will be an excess of ions of 

ite charge in the immediate neighbourhood 

any single ion, as in the structure of crystal of 
ER o e finite time which 
is necessary for the redistribution of the ions to 
take place round an ion that is in motion, there 
will peer be an excess of ions of opposite sign 
in its rear, and hence it will be subject to a re- 
tardation when moving in an electric field. Further, 
as: ions of opposite sign are moving in opposite _ 
directions and as both are supposed to carry with 
them a certain amount of solvent, the viscous 
resistance to the motion of the ions will be greater 
than if the solvent were at reat. Thus both these 
effects act in such a -way as to reduce the of 
the ions. ing that at infinite dilution the 
ionic mobilities obey Stokes’s equation, Debye and 
Hitickel arrive at the expression ; 


— K K 
“5 (phat phe) Vom, 
where the term Kw, represents the fall in con- 
ductivity due to the electrical retardation and ays 


that due to the electrophoresis of the solvent. 


K and K, are universal constants for all solventa 
at the same temperature. 
D is the dielectric constant af the solvent. 
w and tw, are valency factors. 
b is the average radius of the ions. 
v is the number of ions per molecule. 
m is the molecular concentration of electrolyte. 
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Values of w, and w, for different salt types in 
which the anion and cation have equal mobilities 
are given in the following table. w, varies with 
the relative mobilities of the two ions; w, is in- 
dependent of them. - 


VALUES OF VALENCY FAOTORS. 


Balt Type. . wy. Ww, 
KOI a | - 1 
KSO, . . . 424 1-41 
MgSO, © . . 8 2 
It will be seen that the above equation is in 


agate ent with the imental results 
or strong electrolytes, as the fall m 4 is proportional 
to the square root of the concentration, and is 
dependent on the dielectric constant of the solvent 
and on the valencies of the ions. The best test of 
the theory is to see how nearly the equation 
enables us to calculate the conductivity of a salt 
in different solvents. The observed and calculated 


J 
| 
| 
l 
1 
' 
I 
| 
| 
+ 


values for KI 





t oo a B M CS 
— Veoncentration 


Fig. L 


resulta for potassium iodide are plotted in Fig. 1, 
the values of b required being calculated by 
means of Stokes’s equation from the mobilities of 
the ions at infinite dilution. In water and methyl 
alcohol the calculated slope of the A,/A, curve is 
greater than the observed slope; im ethyl alcohol 
and acetone the agreement is very close. The 
salt was chosen at random; others would have 
given better ent in some solvents and worse 
In others, but looking at the resulta generally, 
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it is a striking achievement that Debye and 
Hiickel’s theory is able to predict so closely the 
variation of the equivalent conductivity in dilute 
solutions in different solvents from a know 
of the physical properties of the solvent and the 
mobilities of the two ions at infinite dilution. 

The mathematical theory is not yet in a final 
form even for dilute solutions ; it takes no account 
of the changes in the solvent due to the high 
pressures uoed locally by the electrical 
attractions between the ions, or of the change m 
the dielectric constant with the concentration of 
electrolyte. There is, too, some uncertainty as 
to the exactness with which Stokes’s equation is 
obeyed ; nevertheless, in its present form it gives 
us ample support for the belief that strong electro- 
lytes are completely dissociated in dilute solution, 
and that the interionic forces may be responsible 
for their changes in properties with dilution. 

Even, however, in dilute salt solutions, specific 
chemical interaction between the ions may be of 
importance, in addition to the normal electrical 
attraction between them. It is true that in dilute 
aqueous solutions there is 4& isl cloge 
agreement between the behaviour of salts of the 
same valency type, although the salts of mercury 
form a striking exception to the rest, but when we 
pass to non-aqueous solvents with a lower dielectric 
constant, the purely physical of the ionic 
relationship becomes more limited in its application, 
while the specific interaction of the ions eeu to 
play a more important part. For example, in 
water the slopes of the equivalent conductivity 
curves of uni-univalent salta are nearly the same, 
while in methy] alcohol the resulta are far leas 

- most nitrates have a different slope from 
that of the chlorides, and the values for silver 
nitrate fall much more rapidly than those for any, 
other salt. . 

These differences are too £ to be accounted 
for, on Debye’s theory, by di cea in the sizes 
or relative mobilities of the ions ; and they indicate 
in some cases incomplete dissociation owing to 
interaction between the ions. With divalent ions 
the discrepancies in non-aqueous solvents are still 
more marked. In methyl alcohol, calcium chloride 
and perchlorate are normal in slope while calcium 
nitrate behaves like a weak electrolyte; with zino, 
on the other hand, the hlorate and nitrate are 
normal while the chloride is abnormal. Whether 
this is due to the formation of complex ions or of 
molecules is not yet known, but it is evident that 
in dilute non-aqueous solutions the ifioc inter- 
actions of the ions—in fact, their chemical affinities 
—may dominate the situation. , . 


' i Obituary. 


Sime Groraa GREENE, F.R.S. 
i h death of Sir George Greenhill will be greatly 
regretted by some generations of Artillery 
officers who were instructed by him in the mathe- 
matics of their profeasion as they d through 
the ‘ Advanced > of the school at Woolwich 
which has had several names but is now known as 
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the Artillery College. ‘When the present writer 

joined that class in the spring of 1880, Greenhill 

already been the mathematical professor there 

for sev years. He went there after a short 

service at Coopers Hill and followed in succession 
Bashforth, Hirst, and Niven. 

Good judges have been of opinion that Greenhill 


- -question that 
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` 


excelled in the eae of dynamics to the. 


roblems of. everyday life. The questions which, 

en eee years, he contributed to test the 
candidates for the Mathematical Tripos and other 
examinations at Cambridge give ample evidence 
of this. They were concerned y with the 
motion of trains and ships, and were recognised as 
being more in correspondence with actual facts on 
the meering side than the academic type of 
been previously in vogue. He 
was thus, clearly, the right man in the right place 
at Woolwich. He was able to treat rules 
problems from the engineering point of view and 
to inspire his pupils to get as as possible down 


to the actual facta of gria 

ing the whole time t Greenhill was at 
Woolwich, more than thirty years, he was engaged 
in orjginal investigations both pure and applied. 
In pure, he had æ great liking for the alli io 
functions, based on admiration of the classical works 
of Abel and Jacobi. His best work here had to do 
with the difficult subject of complex multiplication. 
In this and in similar investigations he was never 
satisfied with theoretical solutions. Abel having 
shown that certain equations could always be 
solved in radicals, Greenhill laboured sotnally to 
exhibit such solutions, and in this he was v 
successful. This was promptly recognised a 
and his papers on the subject were translated into 
foreign . He was also concerned with 
“the importance of having tables of thete-functions 
calculated. One of his last acta was to inspire 
Col. Hippisley, R.E., to carry out this work, which 
had been in abeyance since the death of Henry 
Stephen Smith. 

Greenhill’s leaning towards numerical results from 
sr ee equations was assisted by uncommon 
,algebraical.power, which is constantly in evidence 
in his long series of rs in the Proceedings of the 
London Wathomaticd | ocisty. The only book I vat 
he wrote that was entirely on pure mathematics 
was his “ Differential and In Calculus ” (1885). 
In this he is content to obtain results that are 
necessary for the practical applications. He had 
no liking for the modern be Se which are 
based upon the theory of functions. He was wont 
to of these as being “ the morbid pathology ” 
of the subject. He was aware, no doubt, that thi 
“ morbid ’-work had to be done by some one, but- 
he was frankly out for practical applications, and 
- was content to be in the ring es many of the 
- mathematical physicists of the day who, for ex- 
ane use Taylor’s theorem in practical questions 
and have little sympathy with a series of lectures 
on the cases in ich Taylor’s theorem fails. 

Greenhill’s “‘ Applications of Elliptic Functions ” 
is a work which exhibits many new resulta and much 
algebraical facility in getting out actual numbers. 
The “ Hydrostatics ” (1804) is probably his best 
book, as it is distinctly a new departure. Befare 
ita appearance the text- books were mostly on 
familiar acaderhic lines and treated hydrostatic 
machines from a diagrammatic point of view. 
Greenhill’s work deals, on the other hand, with the 
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t-down to reality. The Transactions of various 
institutions of naval architects were ransacked tc 
supply him with problems old and new and thei 
cal solutions. This material is arranged. 
lbgoribed: illustrated, and treated by a oon- 
summate master of the cpu bale The result is æ 
book which is unique and of exceptional value tc 
all those who look for ipformation on practical 


‘hydrostatics and ppeumatios. It has met, it ie 


believed, with universal approval. 
Although he drew wash of the material for this 
book from the work of others, Greenhill himself 
made considerable contributions to the subject. 
He wrote the article on hydromechanics for the 
“ Enoyclopædis Britannica.’ He defmes it as the 
science of the mechanics of water and fluids in 
general, including fluids both in equilibrium and ir 
motion. He made several contributions to the 
EN of the Institution of Naval Architects. 
one of these (Trans., 1894) he gave a remarkable 
demonstration of the theorem of Leclert which 
expresses the radius of curvature of the curve oñ 
flotation of a ship in terms of the radius of the curve 
of buoyancy, the volume of displacement, and the 
moment of inertia of the water-plane. It i 
accompanied by geometrical theorams, of muck 
ce, connected with stability. In another 
paper (T'rans., 1888), he writes upon the action of 
the marine propeller. Rankine (1865) assumed that 
the propeller impresses change of motion upon the 
water without o of pressure except such as it 
caused by the rotation of the race. Greenhill takes 


the converse view and assumes that it is obtained 


by change of pressure, the only changes of motion 
being the ciroumferential velocity due to the rota- 
tion of the screw, and. a sufficient sternward momen. 
tum to equalise the radial and axial pressures. 
Greenhill’s most important oontribution 
practical a to have been in regardi 
to the riff eg ee The first rifled 3 
barrels came from the hands of two Nurem 
men, Kottee (1520) and Danner RE There 
exists at the Rotunda, Woolwich, a muzzle-loading 
barrel, dated 1547, rifled with six fine grooves. 
Robins, Copley medallist in 1746 of the Royall 
Society, experimented with rifled and 
elongated shot in England, but the question didi 


-not come seriously to the front untal after the 


Crimean War, when the increased muzzle-velocitiee 
and the high pressures in the powder chambers and 
barrels caused the subject to be t. Arm- 
strong’s firm, and in particular Capt. Sir 
Andrew) Noble, was the pioneer, and by proposing 
an increasing twist im the rifting from the powder 
chamber to the muzzle, directed the attention of 
the world of science to the problem. Greenhill 
worked at the subject independently. He estab- 
lished that the pitch of the rifling necessary to keep 
a projectile in steady motion is mdependent of the 
m velocity, of the calibre, and of the length 
of the ; depending principally on the length of 
the shell and on its gees ae so that, for similar 

jectiles, one pitch would do for all guns. The 
importance of this work and ita value to Great 


machines actually in use. He spared no pains to | Britain are beyond all question. 
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In gunnery Greenhill, at Woolwich, did much to 


mprove the application of the results of Bashforth’s 


xxperimental work. In external ballistics he did 
iot do anything comparable with the pioneer work 
xf the latter, who laid a foundation stone which, 
shrough the years, has never been appreciably dis- 
a by the workers in any oduntry of the pee 

The War, which disclosed many new problems 
found Greenhill in retirement. The questions 
same before other brains and hands, and enor- 
mous progress has been made in every branch. 
The last occasion upon which he was much im 
evidence was during the meeting of the British 
Association and of the International Mathematical 
Congræs at Toronto in 1924. On the passage out 
in the Coronta he was observed to be suffermg and 
failing generally. He was a pathetio aight as he 
moved slowly about the boat. It will be remem- 
bered that he could not be found when the company 
arrived at Montreal. In answer to a telephone 
call he was not reported at Toronto, and real anxiety 
at ance existed as to what had befallen him. This 


lasted for several days until it was discovered that 


he’ had really gone on straight to Toronto without 
telling any one of his intention and without report- 
ing his arrival in that city officially. He was one 
of the few men of science at the meeting who had 
accompanied the Association in 1884 when it met 
at Montreal, for the first time in Canada, under 
the presidenoy of the late Lord Rayleigh. He had 
in his possession a photograph of a. group of men 
taken on that occasion, on the outw Voyage. 
It caused much interest, as it put in evidence pi 
antiquated appearance that a group taken forty 
years ago can exhibit. ` 
Greenhill was always somewhat eccentric, and 
as he became older increasingly so. Many of his 
colleagues or pupils who have travelled with him 
will recall that he was prone just to catch his train, 
so that he frequently just missed it. This, of 
course, is not an eccentricity which works well for 
the fellow traveller. In the earlier 
distinctly sociable, certainly so at Woolwich. Later 
he became leas so, and other points in his character— 
such, for example, as not giving a direct answer to 
a question—were accentuated. These peculiarities 
of thought and mind, which were constantly in 
evidence in social circles, appear to some extent 
in bis mathematical writi and letters; also 
particularly in the reviews tor which he was re- 
nsible in NATURE and other periodicals. He was 
Siac by the idea that mathematicians were not 
sufficiently engineers and were too much addicted 
to the philosoplical side of their subject. Scientific 
engineers have been apt to him as being 
unpractical. Undoubtedly he stood somewhere 
between mathematicians and meers, and was 
probably more of a mathematician and less of an 


e the late Prof. Perry. 

ill’s mathematical ability was 
throughout his life. He was second in 
1870, P 


a ear, and was brack with 
the latter for the ith’s Prize. He became a 
fellow of the Royal Society in 1888 and served in 
the Council in 1896. He received its Royal medal 
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and also. the de Morgan medal of the London 
Mathematical Society. He was oie eae 
member of the Paris Academy of Sciences an 
Officier d’Académie, and a foreign member of the R. 
Accad. Lincei. Young men who evinced a liking for 
fia thamintioal TeSa always received enco 

ment from him when he came across them. This 
was particularly so when it was a case of one who 
had not been through the usual scièntifio ‘mil].’ By 
such he is gratefully remembered. P. A. M. 


c 


Dr. C. D. WALoorTT. 


GEOLOGISTS and tologists mourn the loss 
of Dr. Charles Doolittle Walcott, who died on 
Feb. 8. For the last half-century he had occupied 
a foremost place in research in North America, 
and his discoveries in the older Palæozoio rocks 
had excited universal interest and admiration” At 
an age when most workers begin to need gome 
repose, he continued his investigations with un- 
abated vigour, and he was active in the pursuit of 
scierice almost to the end. 

Charles D. Waloott was born m New York 
Mills, Oneida County, New York State, on 
Mar. 31, 1850, and was descended from New 


‘England settlers who had emigrated from Shrop- 


shire in the seventeenth century. When still at 
school at Utica he had already developed an 
interest in science, and at the of thirteen he © 
began to collect tically both fossils and 
minerals. From school he proceeded to the Utica 
Academy, and eventually started life as clerk in 
a hardware store, where he acquired a tical 
business training which he always felt had been 
a real advantage in his later career. At the same 
time all his energies were devoted to acientifio 
studies, and his discovery of Cambrian and Ordovi- 
cian fossils near his home caused him to resolve’ 
that he would spend his life so far as possible in 
scl the oldest fossiliferous rocks of the 
North American continent. In 1871, when visitmg 
Indianapolis, he was encouraged in this resolve by 
Prof. E. T. Cox, who was at that time making a4 


geological survey of the Indians coalfields. Walcott 
therefore abandoned commerce, and t the 
next five years on a farm at Trenton , where 


he arranged to do a certain amount of manual 
labour in return for his board and lodging, and 
kept the rest of his time for study and field-work. 
In 1873 he sold his Trenton fosila to the Museum 
of Comparative Zoology, Harvard University, and 
would at the same time have gone to pursue & 
course of study under Prof. Louis iz, had not 
that great naturalist just died. He had already 
discussed his plans for future reseatoh with Agassiz, 
and had decided that one of his mam endeavours 
should be to determine the nature of the trilobite. 
He by ing pokished sections af imens 
from the Li eg, tava and thus screed 
the first evidence of the branchial apparatus and 
the limbs in this group of fossils. . 

At last, in -November 1876, Walcott found a 
congenial official appointment which enabled him 
to start his lifes work in earnest. He became 
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assistant to Prof. James Hall, the well-known 
State Geologist of New York. For three years he 
continued his researches while disc 
routine duties of this ition, and in 1879 he 
entered a stil wider fléld as assistant in the 
United States Geological Survey, which was then, 
directed by Clarence King st Washi n. He 
f ‘his new official work by stu Tos the 
geology of the high plateau of southern and 
the coun go far as the bottom of the Grand 
Canyon of Colorado. He then jomed Arnold 


oe in the survey of the Eureka jae ements 
in Nevada, and in investigating the iO 
rocks of central Nevada. In 1 he added to his 
‘other duties the identification in the Museum at 


- Washi n of all the Palwozoic fossils collected 
by the y; but he still continued his special 
studies of the Cambrian and earlier fossiliteréus 


formations. After several promotions, he became 
director of the United States Geological Survey in 
1894, and retained this appomtment until he was 
elected secre of the ithsonian Institution 
in 1907. His business aptitude enabled ‘him to 
reorganise the Survey aad associated services on 
a more satisfactory basis than before, and he so 
gained the confidence of Congrees that the appro- 
riations for scientific work were much increased. 
or ten years from 1897 Waloott also acted as 
_ assistant secretary of the Smithsonian Institution 
in charge of the National Museum, and from 1902 
until 1905 he was chief administrative officer of the 
newly founded Carnegie Institution of Washington. 
Administrative duties never appeared to reduce 
Waloott’s powers of research, and during the 
whole of his career he published in rapid succession 
and memoirs especially on the early 
Po fossils, which were always important— 
often startling — additions to know . His 
“works on the Cambrian faunas of North America 
and China are noteworthy as showing how varied 
was the life of the earliest geological period of 
whioh we have any satisfactory knowledge, and 
_ they will always remain classic. His discoveries 
of asia ia he still earlier Algonkian rooks of 
North America are 
subject on which ntologists 
more information. is recognition of -remains 
in the Ordovician rocks of Colorado, at first 
received with scepticiam, has now been confirmed 
by similar discoveries in other parts of North 
America. l 
Walcott was especially successful in finding 
impreasigns of soft-bodied organisms in the 
Algonkian and Cambrian formations—organiams 
which theoretically must have existed in immense 
variety before the habit was acquired of secreting 
hard which were capable of ee s 
ordinary fossils. So long ago as 1898 he publi 
a memọir on i iaee from the Middle 
Cambrian of bama which he regarded as the 
imprints of medusw. In 1914 he described other 
structures from the Algonkian rocks of Montana 
whioh he interpreted as representing & very varied 
assortment of calcareous . Almost every year 
after he became secretary of the Smithsonian 
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ly await |. 


Institution he spent the summer in studying the 
Cambrian formations of the Rocky Mountains in 
British Columbia; and in the Burgess shale of 
Mount hen he made a t collection af 
exquisite impreasions of bodied animals, 
previously unknown, which he described as 
primitive crustaceans, holothurians, annelids, and 
meduss. There are still differences of opinion as 
to the suocess with which Waloott interpreted 
these several remarkable discoveries; but all are 
agreed that they add immensely to our means of 
studying the dawn of life on the earth, and make 
us hopeful of eventually finding at least some 
really generalised ancestors of several of the groupe 
of invertebrate animals: i 

Walcott was especially fortunate in his home 
life, and both his first wife and the present Mrs. 
Walcott were ever sympathetio and helpful in his 
work. His unwearied industry was sustained 
until bis last illness, and the joy of research alwa 
sufficed as recreation and relaxation from the 
arduous duties of administration. 

Walcott naturally received many honours both 
at home and abroad. He was president of the 
National Academy of Sciences from 1917 until 1923, 
and received the Hayden medal from the Phila- 


‘ delphia pera ier} Sciences. He was a foreign 


member of the logical eae of London, and 
was awarded the Bigsby and Wollaston medals 
by that Society. He was also a oorrespohding 
member of the Royal Geographical Society. On 
his last visit to England in 1 he received the 
degree of Sc.D. from the University of Cambridge. 
He was a onding member of the Academy 
of Saiences, Paris, and was awarded the Gand 

medal by the Geological Society of France. He 
was also & corresponding member of many other 
societies and academies on the Euro con- 
tinent. The value of his work was indeed widely 
acknowledged by his contemporaries, and his 
researches will always be appreciated as remarkable 
pioneer efforts to understand some of the earliest 
phases of the geological record. A. 8. W. 





Wa regret to announce the following deaths: 

Mr. Francis Campbell Bayard,'preaident in 1898-99 
of the Royal Meteorological Society. At bis home at 
Wallington, Surrey, he equipped a metecrological 
station and meæntained regular observations epee 
from about 1890 until last year. He died on Jan. 22, 
at the age of seventy-five years. i 

Dr. F. H. Knowlton, soar on the United States 
Geological Survey since 1907, known chiefly for his 
work on the f flora of North America, on Nov. 22 


gra e ears. 

Lieut. -Col. Bas Mellish, president of the gt bs 
Meteorological Society in 1900-10. He maintai & 
climatological station at his home at Hodsock Priory, 
Notte., and had an a eran pele - oe aona for 
the past fifty, years. ə died on Feb. 2, at’ the age of 
seventy years, immediately after taking the morning 
observations. 

Miss Matilda Smith, associate of the Linnean Society, 
who contributed many drawi to the Botarvical 
Magazins, to Hooker's “Icones Plantarum,” and to 
other works, and was associated for more than forty 
years with the Royal Botanic Gardens, Kew. 


a 
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News and Views. 


Durme the past few days, considerable prominence 
has been given in the Press to the appeal issued by 
the National Union of Scientific Workers to all men 
and women in Great Britam qualified m science to 
state their views on the possibility and desirability of 
bulding up a body which can clam to be fully 
representative of their varied interests. They are 
not asked to join the existing organisation, although 
they are being given an opportunity of stating if they 
believe that around the existing nucleus such a body 
can be built up. The appeal is issued over the signa- 
tures of eminent scientific workers, leaders in industry, 
and public men of differmg political views. In 
addition to the pmncrpal mgnatoriea, a hundred men 
and women, representative of every branch of science 
and nearly every scientific institution m Great Britain, 
are giving their support to the movement. Such 
support should go far to remove some of the prejudices 
which have arisen against this body, mainly due to 
the title which was chosen by ita founders. The words 
“ National Union ”’ are sufficient to arouse in some 
minds the fear that members of such a body must 
neceasarily contemplate the ultimate use of the strike 
‘weapon in enforcing therr demands. It is well, there- 
fore, that it is definitely stated in the appeal that 
recourse to this method of redreasing the grevances 
of scientific workers would he ineffective and absurd. 
What the society does hope to do, however, if it 
becomes fully representative, is to mould public 
opinion to bring about a greater appreciation of 
potentialities of science and thereby create a greater 
demand for scientific services, and also to instil the 
knowledge that this demand can only be met ade- 
quately by making the conditions of service sufficiently 
attractive to bring to the pursuit of science the highest 
intellectual types in Great Britam. Above all, it aims 
at producing in scientific workers themselves & con- 
sciousness of their functions as citizens, to the and 
that they will endeavour to take a more active part 
in the control and the direction of the affairs of a type 
of civilisation for the evolution of which science is 
chiefly responsible. 


LORD BALFOUR received a deputation on Feb. 16, 
representative of various societies and authorities 
interested m the pollution of the rivers and estuaries 
of Great Britam, which urged the appointment of a 
central committee with power to co-ordinate, the 
investigations and efforts now being made to cope 
with this problem. The need for legislation from the 
aspect of water-supply, inland and esturine fisheries, 
public health, and the amenrties of the countryside 
was indicated, and a memorandum by a joint com- 
mittee of the Bntish Waterworks Association and 
the Salmon and Trout Associaton submitted. Lord 
Balfour acknowledged the very complete way m 
which the deputation’ presented its case.- He pointed 
out that the central authority would require executive 
powers to reserve and purify waters and override 
other conflicting intereste. He stated that co- 
ordination and advice alone would, in his opinion 
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prove insufficient ; what is wanted 1s more knowledge 
of the various pollutions. With each manufacture 
producing ita own particular type of evil, each 
requires ita own separate remedy, which can only be 
found by research. The Government is prepared to 
supply financial resources so that these necessary 
investigations may be carried out. The need for 
more knowledge to provide ẹ& firm basis for adequate 
and equitable legialation was emphasised in our 
leading article of Jan. 1. This is clearly the view 
now held by the Government. Compared with the 
issues at stake, the cost of research is minute, and 
it is the only practicable insurance against wasteful 
expenditure in attempts to cope with the purification 
of noxious effluents. 


H.M. tee Ka has signified his intention of 
visiting Cardiff during Easter week, accompanied by 
H.M. the Queen, to open the National Museum of 
Wales. This will be the fulfilment of a hope expreased 
by His Majesty when he laid the foundation-stone 
of the Museum in 1912, that he would be able to 
open the building then inaugurated. The building 
which will be formally opened by the Krag includes 
the magnifloent south front, containing the great 
domed central hall, and a series of galleries on the 
east and west sides, erected at a cost of a quarter of 
a milion pounds. It represents but part of the 
complete scheme. The recent donation of £35,000 
by Lord Buckland will enable the council of the 
Museum to proceed with the erection of a further 
series of galleries on the eastern side, and it is 
estimated that the buildmg, when completed, will 
have cost not far short of a million pounds. The 
interest which the King and Queen have mamtained 
in the progress of the institution, culminating in theif 
visit for ite formal opening, should go far in emphasis- 
ing to the people of Wales the importance of their 
national Museum and in stimulating their support 
to enable the full scheme to be brought to fruition. 


At the meeting of the Royal Astronomical Society 
in June of last year, the presdent, Dr. J. H. Jeans, 
offered to endow an annual lectureship. This was 
gratefully accepted, and following the wish of the 
donor, it was called the George Darwin Lectureship. 
The deed of gift allows considerable latitude in the 
time of delivery of the lecture and in the choice of the 
lecturer, although it was suggested that the lecturer 
should preferably be resident outside the British ~ 
Tales, and that the gold medallist of the year might 
often be a suitable lecturer. This year the Gold 
Medal of the Society was awarded to Prof. Frank 
Schlesinger, Director of the Yale University Observ- 
atory, and at the annual general meeting of the 
Society on Feb. 11, the premdent gave the usual 
address on the award of the medal. Prof. Schlesinger 
was prevented by illness from attending the meeting, 
but he has now arrived m England and will give the 
first George Darwin Lecture at the next meeting of 
the Society on Mar. 11, when also the Gold Medal 
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will be presented to him. The title of his lecture will 
be “ Astronomical Photography of Precision.” 


ATTER a consideration of the quantum theory, 
Prof. A. 8. Eddington, in his fifth Gifford Lecture in 
the University of Edinburgh on Feb. 18, said it is 
now generally accepted that in the reconstruction of 
ideas required to remove the present discrepancy 
between classical and quantum laws, the quantum 
laws must form the basis. These grade into the 
classical laws when the quantum numbers are very 
large; and it is only then that the classical con- 
ception of the physical world—aincludmg space, time, 
electrons, force, etc.—has any application or meening. 
In this reconstruction all the determinism is removed 
from the laws of physics; the apparent determinism 
is found to be merely high probability. The prob- 
ability is high (amounting practically to certainty) 
when Averages of large numbers are considered ; but 
in individual processes only moderate odds are can- 
cerned. The new quantum mechanics contains only 
laws which decide the odds; it apparently has no 
cognisance of any factors deciding what actually will 
happen. In the old conflict between free will and 
predestination, it has hitherto seamed that physice 
comes down, heavily on the side of predestination. 
The quantum theory has entirely removed this bias. 
Whatever view we may take of free will on philo- 
sophical grounds, we cannot appeal to physica 
against it. The latest picture of the atom contains 
no mark or factor to decide what that atom will do 
next (although it contains factors deciding the average 
conduct of a number of such atoms); and whilst 
further developments in the theory may possibly 
disclose such a mark, it is on the whole rather against 
the spirit of the modern conception to expect this, 


In his sixth Gifford Lecture, delivered on Monday, 
Feb. 21, Prof. Eddington dealt with the nature of the 
stars. He pomted out that failure of the perfect gas 
laws begins when the atoms are so closely packed that 
they begin to Jam against one another. Generally 
this begins when the density approaches that of the 
liquid state ; but that refers to terrestrial atoms fully 
arrayed with their systems of electrons. In estimating 
the congestion at -the very high temperature in the 
stellar ‘bell-room,’ we must remember that 
‘orinolines’ of electrons are no longér worn. Thus 
the stellar ions will not begin to jam until a much 
higher derisity is reached, and stellar material can 
still be a true gas even when its density is that of 
water or. of platinum. Evidently it is possible for 
- stellar matter to reach a density transcending all 
terrestrial experience. This conclhimon recalls oa 
strange message contained in our observations of the 


faint ‘Companion of Sirius,’- which was previously 


dismissed as incredible. Apparently this star had a 
mess nearly equal to the sun’s mass packed into a 
globe not very much larger than the earth. For- 
tunately it has been possible to teat this conclumon 
_ by a method based on Einstein’s theory of gravitation, 
and Prof. W. 8. Adams, at the Mount Wilson 
Observatory, has confirmed this huge denasfty. It is 
60,000 times the density of water, and a ton of the 
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material could be contained in a match-box. It is 
not @ new chemical element; it is ordinary matter 
under extraordmary oonditions, namely, with the 
atoms 80 shattered by high temperature that they 
can be packed into an extremely small compass. 

A Laoruns on “ Conceptions of the Cosmos from 
the ‘Times of Copernicus to Galileo ” was delivered at 
Bedford College for Wamen (University of London) 
by Sir Frank W. Dyson, the Astronomer Royal, on 
Feb. 15. Before the sixteenth century the earth, 
moon, and sun were accepted as globes, the size and 
distance of the moon from the earth had been roughly 
calculated, but the theory of epicycles was stall used 
to explain the movements of the stars in a geocentric 
cosmos. Copernicus (1473-1543), using Ptolamy’s 
records, thought out a heliocentric system. His 
cosmos was & series of concentric circles, of which the 
fifth was the orbit of the earth, with the epicycle of 
its satellite, the moon. He added an unnecessary 
‘third movement’ of the earth to account for its axis 
pointing always to the same region of the heavens, 
Tycho Brahe (1546-1601), though a careful observer, 
refused to accept the Copernican cosmos and imagined 
& heliocentric grouping of the planeta, but a geocentric 
coamos ; the moon’s and the sun’s orbits turned about 
the earth as a centre, but the movements of the 
heliocentric planet group formed an epicycle. Kepler 
(1571-16880) rejected Tycho Brahe’s theory and com: 
pleted the Copernican system, founding his theories 
upon the incomparable observations of Tycho Brahe, 
He studied the orbit of Mars.and established three 
laws, which include the principle that the orbits of 
the planeta are not cirtles, but ellipses with the sun 
as & focus. His work was not immediately accepted. 
Galileo (1564—1642) developed the use of the telescope 
and thus discoveted a larger number of stars and the 
nature of the surface of the moan. His main dis- 
covary was that of Jan. 7-14, 1610, when he observed 
the movements of the satellites of Jupiter and thus 
produced another argument m favour of the Coper- 
nican system. By the work of these four men the 
geocentric conception of Ptolemy was thus replaced 
by the heliocentric system now accepted. 

Mrz. F. J. W. WELE, the Superintendent of Kew 
Obeervatory, sends us a description of a remarkable 
deposit of rime observed by him in Arundel Park and 
the neighbourhood on Saturday, Feb. 12. It will be 
remembered that the south of England was covered 
with fog-for several days. The fog was exceptionally 
thick’on the South Downs on Friday, Feb. 11. When 
Mr. Whipple made his observations on the Saturday 
morning it was misty. The rime in many places was 
heavy enough to bend the tree branches. In the light 
breeze the fragmenta of rime blown from the trees: 
pelted the passer-by m no pleasant fashion. In places 
the fallen rime lay on the ground to the depth of an 
inch. Rime on the ground had not the brilliance ‘of 
fresh snow: it. made a rather dirty grey. From a 
distance the grey patches under the trees and bushes 
were more conspicuous than the unfallen rime. There 
was, of course, rime on the grass. The deposit on the 
wiry grass stalks was curious, however, in that very 
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frequently it changed sides half-way up. The deposit 
on the lower half of the stalk pointed into the wind 
(the N.E. wind which prevailed when the rime was 
formed on the trees), but on the upper half the deposit 
was on the lee side. Another unusual phenomenon 
was the occurrence of pieces of ice embedded m an 
earth bank. Each of these pieces of ice was encrusted 
on & fragment of chalk. A chalk fragment about two 
Inches square and half an inch thick might carry a 
lump of ice or rather a brittle crown of ice about an 
inch high. There was no ice on the soft earth or on 
the roadway nearby. The phenomenon occurred close 
to treea with a very liberal deposit of rime, 


At the anniversary meeting of the Geological 
Society on Feb. 18, the awards already announced in 
our columns (Jan. 29, p. 169) were presented by the 
President, Dr. F. A. Bather. On behalf of Bir Albert 
Kitson, the Right Hon. W. Ormsby Gore recarved 
the Lyell Medal, and the balance of the Murchison 
Fund was handed to Sir Arthur Smith Woodward for 
transmission to Dr. Haughton. Alluding to & revival 
of interest in systematic concepts, m which palæon- 
tologista have played a large part, Dr. Bather then 
discussed the present position and possible future of 
“ Biological Classification.” Distinguishing the prac- 
tical aim from the philosophical, the artificial system 
from the scientific, he showed the relation of the Key 
to the former and discussed the stages and various 
basic ideas of the latter. The phylogenetic mode of 
approach; and particularly paleontology, have made 
changes necessary. The phylogenetic method was 
contrasted with the morphological; the ways of 
breaking up a phylogenetic tree were discussed, and 
the concepts of the grade, the genus, the lineage, the 
gens, the seriation, and the species were expounded. 
‘Convergence and polyphyly affect genera and species 
no leas than higher groupe. The ordinary species 
(Lamneon) is composed of elementary species (Jor- 
danons); but the true infima species of a phylogenetic 
classification carried to its logical end would be the 
gene. If, then, a thoroughgomg phylogenetic system 
is impracticable, might it not be equally scientific to 
have an adaptational classification ? Perhaps this 
would be more useful and more iulummatmeg ; but 
equally impracticable. Many of our present diff- 
culties arise because the phylogenista have been 
hampered by a system built on & different plan. In 
Dr. Bather’s opinion the only salvation lies in a com- 
promise accepting the practical intention of bmomial 
nomenclature, and producing a system sufficiently 
flexible for use by morphologist, ethologist, phylo- 
genist, and stratigraphical geologist. 

THe Frazer Lecture in Anthropology for 1927 will 


be delivered at Cambridge on Mar. 2, the lecturer for’ 


this occasion being Dr. R. R. Marett. It will be 
remembered that this lecture. is-on a foundation 
formed a few years ago from a fund raised as a tribute 
to the work in anthropology of Sir James G. Frazer. 
It is delivered in rotation in the universities with 
which Sir James Frazer has been connected—Cam- 
bridge, Oxford, Liverpool, and Glasgow. Among those 
who have previously lectured on the foundation are 
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the Rev. L Roscoe, Dr. E. S. Hartland, and Dr. B. 
Malinowski. Sir James and Lady Frazer will entertain 
a number of friends to dinner in Trinity Oollege on 
Mar. 1, most of whom will remain in Cambridge for 
the Frazer Lecture on the followmg day. 


Tue well-known seismic district along the Dal- 


‘matian coast has lately bean visited by violent earth- 


quakes, the first and strongest at 4.19 a.m. on Feb. 
14, and a second, also of destructive intensity, at 


‘about 2 r.m. on Feb. 16. Though the loss of life 


seams to have been small, the area of damage was of 
great gize. Along the coast, it extends from Sebenico 
on the north to Trebinye on the south, towns which 
are about 150 miles apart; inland, it reaches beyond 
Mostar, which is about 40 miles from the coast. 
Several recent earthquakes in this district, such as the 
Sinj earthquake of July 2, 1898, have been traped to 
important dislocations ; though, on the whole, the 
exact positions of the epicentres are not well known. 
The recent earthquake appears to have been connected 
with a long fault, roughly parallel to the coast, and 
possibly a short distance to the west. 


MICHAEL FARADAY was born in Southwark, London, 
and his father’s forge stood near the well-known 
“ Elephant and Cagtle’”’ of that place. The South- 
wark Borough Council desires to commemorate the 
association of this great pioneer of science with the 
borough by forming a special collection of standard 
and current literature on electrical and allied sciences 
in the Central Reference Library, and by placing in 
the library a bust of Faraday. It is proposed also 
to create a Faraday Memorial Library Fund, the 
income from which would be used to keep the library 
supplied with the best books upon these subjects. 
Both object and aim are worthy and appropriate, 
and we are glad to commend these to readers of 
Narvas. Any ocontmbutions in support of this 
memorial in Faraday’s native borough should be 
sent to the Town Hall, Walworth Road, London, 
8.5.17, and be addreased to the Mayor of Southwark. 


Aw appeal of exceptional interest is iasued by the 
Gravesend Borough Library and the Gravesend and 
District Scientific and Archmological Association with 
the dbject of raising funds towards the reconstruction 
of Milton Chantry for the purpose of a museum and 
library of local history. The Chantry, which is the 
oldest building in. Gravesend and one of the most 
picturesque in the neighbourhood, dates, at latest, 
from the early fourteenth century, and ia of the 
greatest importance to archsologista, and also, be it 
said, to the general public from the historical pomt 
of view. Much of the original timber of the roof 
remains. The walls of flint and chalk are mostly 
three feet thick and have been preserved by & casing 
of brick erected in Elizabethan or Jacobean times. 
The total amount required for reconstruction is 
£2500, of which £550 has already been contributed 
by the Office of Works and £500 by the Corpora- 
tion of Gravesend. The latter body has also voted 
£400 per annum for upkeep in conjunction with 
the existing Borough Library. The scientific and 
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educational value of a well-organised and well-arranged 
local museum needs no emphasis. But the importance 


of Gravesend as a centre of archeological and historical 
research, rich in prehistoric, early British, Roman, and 
Anglo-Saxon remains, already well represented in the 
collections in the custody of the Library Committee, 


render this appeal, which has the support of such bodies. 


as the Society of Antiquaries, the Royal Anthropo- 
logical Institute, and the Royal Historical Society, a 
matter of national and not merely of local interest.- 
THe January issue of the Quest contains an interest- 
ing article by Prof. D. Fraser Harris on ‘‘ Science and 
Preconceived Perfection,” m which he gives numerous 
examples from the history of natural science and 
medicine of attempts to hinder the progress of science 
by religious doctrines or other preconceptions. One 
of the earliest examples of this was the opposition 
which Galileo encountered for his deseription of the 
spots on the sun, owing to the preconceived notion of 
his opponenta that the sun was perfect. A similar 
preconceived idea of perfection led Hoffmann of 
_ Nuremberg to attack Harvey’s discovery of the 
airculation, & constant return of blood to the heart 
being regarded by Hoffmann as an imperfect arrange- 
ment, Throughout the Middle Ages the progress of 
anatomy was checked by the Mohammedan injunction 
against dissection on the ground that touching a dead 
body rendered a man ceremonially unclean. The 
Itahan surgeon Tagliacomi, who introduced a plastio 
operation for repair of the nose, eers, and lips in the 
ruddle of the sixteenth oentury, was denounced for bis 
impiety in daring to alter the human countenance, 
and after death his bones were scattered by order of 
the ecclesiastical authorities. In more modern times, 
the opposition to inoculation agamst emall-pox, of 
which Voltaire was so ardent a propagandist, and 
fater to vaccination and the use of chloroform in 
childbirth, was partly based on the belief that such 
methods were interfering with the will of Providence. 
In continuation of the excellent series of exhibits 
dealmg with modern scientific research which have 
recently been on view at the Science Museum, South 
Kensington, an exhibition has been arranged under 
the auspices of the British Research Association for 
the Woollen and Worsted Industries, which will be 
opened on Mar. 1 by the Earl of Balfour. Dr. F. A. H. 
Crew, Director of the Animal Breeding Research 
Department of the University of Edinburgh, is co- 
operating with the Association and. has arranged a 
biological section designed to show the application of 
science to the wool mdustry in all its stages from the 
sheep to the finished fabric. In this section will be 
illustrated questidhs of breeding, feeding. and fleeces. 
The exhibits will be divided into groups showing 
research on wool characteristics and proceases, 
technical research, dyes and wool, worsted spmning, 
woollen carding and spmning physical research. It 
should be noted that a number of the exhibita have 
been supplied by the firms connected with the 
Association. The Woollen Industmes Research 


Association was incorporated in 1918 and has its own 


chemical, physical, and engineering laboratories at 
Torridon. Headlingley, Leeds, with more than thirty 
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trained investigators. Its annual budget is about 
£14,000. The fundamental work of the Association 
deals with pure research on wool and the processes 
involved, with the view of moreasing the quality and 
quantity of the fibre, improving and cheapening 
manufacture, and enhancing the appearance and 
prolonging the life of the finished. fabric. 

At the invitation of the American Association of 
Economic Entomologists and the Entomological 
Society of America, the fourth International Congress 
of Entomology will be held at Ithaca, New York, 
presumably in the third week of August 1928. A pre- 
liminary programme will be issued in the near future. 

AT the annual general meeting of the Quekett 
Microscopical Club on Tuesday, Feb. 8, the folowing 
officers were elected: Presideni, Dr. W. T. Calman ; 
Vice-Presidents, Sir David Pram, Mr. D. J. Scour- 
fleld, Mr. J. M. Offord, Mr. C. D. Soar; Hon. Trea- 
surer, Mr. F. J. Perks; Hon. Seoretary, Mr. W. 8. 
Warton; Hon. Reporter, Mr. A. Morley Jones; Hon. 
Librarian, Mr. C. 8. Todd; Hon. Ourator, Mr. C. J. 
Sidwell; Hon. Editor, Mr. W. 8. Warton. 

AT the anniversary meeting of the Geological Society 
of London held on Feb. 18, the following officers were 
elected :—President, Dr. F. A.. Bather; Vice-Prasnt- 
denis, Dr. J. W. Evans, Prof. E. J. Garwood, Dr. E. 
Greenly, Mr. H. W. Monckton; Secretaries, Mr. W. 
Campbell Smith and Dr. J. A. Douglas; Foreign 
Seoreary, Prof. J. E. Marr; Treasurer, Mr. R. 8. 
Herries; New Members of Cownotl, Dr. E. E. L. Dixon, 
Dr. J. D. Falooner, Prof. V. O. Oling, Mr. Philip Lake, 
and Prof. H. H. 8winnerton. 


AT the annual general meeting of the Physical 
Souety, held on Feb. 11, the following officers were 
elected :—Prestdeni, Prof. O. W. Richardson; V+06- 
Presidenis other than Past Presidents, Dr. E. H. 
Rayner, Prof. E. A. Owen, Dr. D. Owen, and Prof. 
F. L.. Hopwood ; Secretaries, Prof. A. O. Rankine, 
Imperial College of Science and Technology, and Mr. 
J. Guild, National Physical Laboratory, Teddington, 
Middlesex ; Foreign Secretary, Sir Arthur Schuster ; 
Treasurer, Mr. R. 8. Whipple; Librarian, Mr. J. H. 
Brinkworth ; New Members of Council, Mr. T. Smith, 
Prof. E. N. da C. Andrade, and Dr. Ezer Griffiths. 

Taa Principal Trustees of the British Museum have 
appointed Dr. W. D. Lang, Assistant Keeper in the 
Department of Geology, to a Deputy Keepership in 
the same Department. Dr. Lang was educated at 
Christs Hospital, Harrow School, and Pembroke 
College, Cambridge. He obtained a first class in 
Part I of the Natural Sciences Tripos in 1901 and his 
research work gained him the 80.D. degree in 1919. 
He entered the service of the Trustees in 1902 as 
assistant in the Department of Geology. His chief 
publications have been on fossil Polyzoa, foasil corals, 
recent insects, pbilosephical biology, and the geology 
of the neighbourhood of Charmouth, Dorset. 

Tua Dyers’ Research Medal, offered each year by 
the Worshipful Company of Dyers for the beat 
scientific research or technical investigation oon- 
nected with the tanctorial arta which has been sub- 
mitted to the Society of Dyers and Colourista for 
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publication in its journal, has been awarded for 1925- 
1926 to Dr. H. H. Hodgson, for work carried out in 
the Department of Colour Chemistry at the Technical 
College, Huddersfield. Dr. Hodgaon has had two 
papers in the Society’s journal during this period : 
(1) “Behaviour of the Sulphides of Sodium in 
Aqueous and Alcoholic Media” (July 1925), and 
(2) “ The Action of Sulphur on the Monochloro- 


anilines ” (Mar. 1926). During the year 1926, sixteen, 


papers have been published in various scientific 
journals by Dr. Hodgson and his research studenta. 

. Wa are informed by Messrs. Carl Zeiss (London), 
Ltd., that a contract has just been signed for the 
purchase of a Zeiss planetarium for the city of Vienna. 
The opening date has been fixed for May. 


THe January number of Watson’s Microscopes 
Record (No. 10) contains a practical paper on “Critical 
Mlumination,” by Dr. F. J. Brislee; chapter 2 of 

The Desmidiaces,”’ by Mr. G. T. Harris; and a 
paper on “Relief Staming of Bacteria, Protozoa, 
Infusoria,” by Dr. A. C. Coles, in which the use of a 
saturated aqueous solution of nigrosin is advocated 
as giving apparently permanent preparstions showing 
mmute characters and structure not otherwise seen. 
The Record is published three times a year, and will 
be forwarded free on application to Messrs. Watson 
and Sons, 818 High Holborn, W.O.1. 


APPLICATIONS are invited for the following appoint- 
ments, on or before the dates mentioned :—A lecturer 
on public health at the Westminster Hospital School 
of Medicine—The Dean, Westminster Hospitel Medical 
School, 12 Caxton Street, 8.W.1 (Mar. 1). An asist- 


ant master at the Redhill Junior Technical School 
and Technical Institute to teach mathematics, with 
mechanics as a subsidiary subject—The Secretary, 
Education Committee, Municipal Buildings, Reigate 
(Mar. 2). A research bacteriologist at the Low 
Temperature Research Station, Cambridge — The 
Secretary, Department of Scientific and Industrial 
Research, 16 Old Queen Street, 8.W.1 (Mar. 11). 
A junior assistant at the Building Research Station, 
Garston, Watford—The Secretary, Department of 
Scientific and Industrial Research, 16 Old Queen 
Street, 8.W.1 (Mar. 11). An asmstant lecturer in 
agriculture under the County of Southampton Educa- 
tion Commuittee—The Director of Education, The 
Castle, Winchester (Mar. 11). An assistant in the 
statistical department of the Rothamsted Experi- 
mental Station—The Secretary, Rothamsted Expen- 
mental Station, Harpenden (Mar. 17). An instructor 
in engineering science at the Kingston-upon-Thames 
Technical Institute—The Princrpal. A teacher of 
engineering subjects at a junior technical school of 
the Wandsworth Technical Institute—The Principal. 
A graduate for engineering subjects and mathematics 
at the Workington County Technical and Secondary 
School—The Principal. A senior laboratofy assistant 
in the department of Pathology and Bacteriology of 
the University of Sheffeld—The Professor of Patho- 
logy, The University, Sheffleld. A part-time demon- 
strator of biology at St. Thomas’s Hospital Medical 
8cahool—The Medical Secretary, St. Thomas's Hospital 
Medical School, 8 E.l. A junior physicist ynder the 
Linen Industry Research Association—The Secretary, 


' Research Institute, Lambeg, Co. Antrim. 


i Our Astronomical Column. 


A Frrap EasreRr.—Mr. J. J. Withers, University 
of Cambridge, has introduced a bill in the House of 
Commons proposing to fix Easter as the Sunday 
following e second, Saturday m April, and thus 
reduce its possible range from five to one week. 
The matter has been before a special committee of 
the sng be of Nations for the last year or two, on 
which there were representatives of the pinapa 
religious bodies, and ıt was agreed that no insuperable 
obstacle lies in the way, if there is sufficient consensus 
of public opinion in favour of the change. The 
subject was dealt with in an article in our issue of 
Nov. 27, 1926. It is likely that the present bill is 
intended merely to strengthen the ands of the 
League of Nations committée ; if ao, there is nothmg 
We be en aout ae Faas it would be undesirable 

give 1 ‘affect ore obtaini eral ecclesi- 
antioal aanotion, phe 

There are millions of people in Great Britain and 
Ireland who would not admit the power of a secular 
legislature to fix the date of a religious festival ; the 
pe holiday, of course, lies within its competence, 

ut to divorce this from the feast with which it has 
always been associated would meet with serious 
opposition. 


spectroscopic parallaxes of stars are lished m the 
current number of the Astrophystcal Journal (vol. 64, 
No. 4). The first, by Adams, Joy, and Humason, 
gives the perallaxes of 410 M-type stars based on 
recent research into the behaviour of suitable lines in 
spectra of this type. The list includes all the Boss 
stars north of - 30° declmation, together with about 
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SPEOTROBOOPIC axes of stare are ola on the 


100 dwarf stars of faint visual magnitude; man 
stars classed as Kö at Harvard are also includ 
For the giant M-type stars the lmes used were at 
A4207, 4258, 4889, 4489 (Fe); A4077 (Srt); Hy, 
and Hs. The reduction curves were a ghia 
on mean perallaxes from parallactic an j 
motions ; these results being corrected by a method 
of successive approximations. For the dwarf stars 
the lmes found to be most suitable were \A4318, 4435, 
4454, 4586 (Ca); 44585 (Ti blend); and 44607 (Sr). 
The reduction curves were based entirely on trgono- 
metric parallaxes. The results show an interval of 
more than six magnitudes between the faintest giants 
and the brightest dwarfs, withm which there is an 
entire absence of stars. The id variation in 
lummosity with spectral type for: thie dwarf M-type 
stars also the poesibility of obtaining 
perallaxes from this relation alone. 

The second paper, by A. V. Douglas, is on A-type 
stars. Two methods of attack were used. The first, 
depending on the variation m reldétive intensities of 
arco and spark Imes, resembled that devised by 
Adams for later . The pairs of lines 
found by Douglas to show the variations 
were: AA4215: 4227, 4283: 4227, 4535 : 4481, and 
4549: 4481. In the second method a relation was 
discovered between luminosity and the width of the 
lines 44481, H2, and [K], so that seven criteria were 
finally available for determining perallaxes. The 
reduction curves were based on a combination of 
group with trigonometrical es, and were 

etermined separately for stars of sharp- and diffuse 
spectral Imes. qT We Aon aalis eiea A k iat OF 
parallaxes of 200 A-type stars. 
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Research Items. 


Matayvo-PoLyNmsranNs IN AMERICA. — Dr. Paul 
Rivet again attacks the question of the migrations 
of Malayo-Polynemans to America m vol. 18, No. 5, 
of the ournal de la Société des Américanistes de Paria. 
He briefly reviews the evidence of physical anthro- 
pology and cpg ale with ehish he has dealt 

ravioualy. orm of certain types of skull in 
ower California ahows a Melanesian affinity, while 
the Lagoa-Santa skull is of a type of wide distribution 
in South America and presenta affinities with .the 
eee ee of Melanesia and Australia. 
In the material culture a large number of objects 
of ical oe or Melaneman character, of 
which a detailed list is given, are also found in 
RE EE a linguistic evidence—a detailed ex- 
amination of grammatical structure and comperison 
of vocabulariea—shows a close affinity between the 
Hoka family which extends, though not continuously, 
from n to Salvador, and the Malayo-Polynesian 
family. If we accept Uhle’s classification and dating 
- of pre-Inca pottery in Peru, and put the first wave 
of immigration as contemporary with the proto-Nasca 
ware, this would a ee 
of our era, but e's dates are too low and allow an 
inadequate period for the evolution of the stone age 
peop enter, ta met and were to a 
o by the tions of les 

aioe Asia who were seta rp cra (oe Ee 
ipa phynical character of the A Indian ; 

ut it wo be a mistake to regard the part played 
by the Malayo-Polynesian element m the racial make- 
up of America as negligible. 


InpivipuaL DirrinxNos is ACADENT Ratas.— 
The ‘problem of accidents is still challenging attention. 
Some time ago a report by Mias E. M. Newbold was 
reviewed in journal: in this report a statistical 
study of the eee factor in the causation of accidents 
was made, and it 4 appear that, quite apart from the 
objective causes of accidents, there was a adie 
factor operating that rendered some’ people more 
liable than others to accidents. Since then the 
poo has been studied from another point of view 

y E. Farmer and E. G. Eia R P 
are published by the Industrial Fa 
Board in Report No. 88 (London : B.O. 28. 6d. 
net). The writers tested workers in various occupa- 
tions for sstheto-kinetic co-ordination, intelligence, 
and nervous instability. The results of these tests 
were correlated with the accident records of the same 
subjects. : While the authors draw but tentative 
conclusions from a very in Piece of work, yet, 
however tentatively expreased, results are valu- 
able. It app that it can be definitely asserted 
that imequality in accident liability is not solely 
_ determmed by external factors or by chance, but 18 
due to measurable individual differences. A relation- 
can be shown to exist between accidents and poor 
eto-kinetic co-ordmation, but there is no relation- 
ship between accidents and the higher intelectual pro- 
ceases. These results afford confirmation of the earlier 
work as well as addmg fresh knowledge. It is per- 
haps not cjg Sas far to hope that the time will come 
when it will possible to estimate an individual’s 
accident lability with mathematical accuracy. 


ULTRAMIOROSOOPIO ORGANISMS AS SYAIBIONTS.— 
In an article entitled ‘‘ Ultramicroscopic Life,” 
ublished in the Nov. issue of the Rivista di Fisica, 
atematica e Sotenss Naturals ples), Prof. Umberto 
Pierantoni gives an account of those ultramicroscopic 


organisms which are used by higher organisms as 
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factors of their normal functions. These so-called 
ultramicrosymbionts occur at least as frequently as 
the microsymbionts, and the functioning of o 
and tissues by means of su rotoplasmic inclusions 
must be as & ee phenomenon and not 
as analogous to pathogenic ultramicrobic symbiosis, 
which constitutes an abnormality of only a few 
aa of a species. The penetration of ultra- 
ionta into the egg of an insect may immedi- 
al termine a change in the direction of embryonal 
morphogenesis leading to the formation of new 
organs. Investigations on luminous animals have 
demonstrated that the presence of such ultramicro- 
organisms m many animals, especially cephalopods, 
is accompanied by the appearance of 
otures 


com- 
plicated stru — lenses, reflectors, refractors, 
analysers of light—due to stimuli exerted by tham 


in the cells in which they become located. The effects 
which these o i exert on the cell plasma 
undoubtedly to modi ape te the activity, 
and indeed to determine activity, of the 
plasma. Bioluminescence, the many 1ndisput- 
able cases in which it is due to Spia ean hii entered 
a new field of study, and, if it could be proved that 
luminous ultrami iontas exist, the phenomenon 
would admit of ad explanation. 


Lirg-HistorRy AND DISTRIBUTION OF LINAA.— 


Dr. C. L. Walton and W. Norman Jones (Parasiio- 


logy, 18, No. 2, 1926) report the results of observa- 
tions in North Wales on the hfe-history of Lamnaa 
truncatula, the usual mtermediate host of the liver- 
fluke of the sheep. The average number of ones 20 
egg-masses of this snail, collected in March 1 

9:75, and the hatching period (in the laboratory) was 
12—26 days, with an average of 20-21 deys for the 
aioe pal Jarier The tae snails were isolated and 


the first week 
of Jae ws ae AE in UET rE E of August. L. 


truncatula is therefore self- sea Data were obtained 
which show that two and probably nk erations 
occur between March and ber. alton and 


W. Rees Wright (op. ot., No. 4, IOo Galea in 
North Wales, L. truncatula ooours over a range of 
pH 6-0 to 8-6, L. peregra pH 5:8 to 8-8, and L. palustris 
pH 7-4 to 8-0 (three only), and they expres 
the opmion that the here concentration is 
not. of vital rtance to these snails or, on the 
evidence Svailatle to mosquito larve. The drfer- 
ential distribution of ‘truncatula and peregra—for 
these species are seldom found together though they 
may be abundant in contiguous environments and 
some overlapping may occur—is accounted for 
the Seas peed lost and shell of peregra, which 
enables it to travel over the surface of soft mud in 
which truncatula would sink. 


Formetry ResmancH mm Koura Arsgica.—The 
Research Station of the Forest De ent of South 
Africa, situated at A yens, has made 
remarkable progress and carried out some important 
investigation work during the comparatively few 

which have elapsed since its inauguratidn on 
up-to-date lines. One of the troublesome factors in 
connexion with forestry work in the Dominion 18 the 
restricted area, and size of the m ous forest. The 
department is ne to reotafy Nature’s deficiencies 
in this reapect by the artificial cultivation of conifers, 
with the view aga the gradual reduction of imports of 
soft woods and the saving of ture in this 
direction. The opinion is held by & section of forest 
officers that in every country efforts should be made 
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to safeguard the future of, and even extend when 
necessary, the in ous forests; that a total 
reliance on forests o exotic species is, economically, 
a mistake. Those holding such ee ee 
terested in the paper by John Phillips, o © 
Deepwalls Reo a Seren (Ecology, vol. 7, No. 3, 
July 1926), dealing with the biology of the "flowers, 
fruits, and young eration of Olinta oymosa Thunb 
This is one of the uth African forest trees and is 
known as ‘hard pear.’ The pal Saal an important 
part in forest keh sear in the ysna forest region, 
and also produces æa most excellent timber for oon- 
structional p Little has been known of the 
power of re uction or facilities for propagation 
either of this or other ape acy ies of these 
curious TE S forests. rena Me. PE his close study into 
the habits o Phillips discloses an 
extraordinary state of affairs which, if equally true of 
other species, furnishes a reason for the poor condition 
of growth of the foreste. In spite of an extravagant 
productor of flowers and fruits season by season, by 
one individual or another, the uction of fertile 
seeds is small, and only a very tew natural 
actually result from a heavy crop of flowers. The 
problem of how to assist and increase the natural 
regeneration of the species is dealt with in some 
detail, as also the main factors, which require further 
elucidation. 


Russian EXPLORATION IN Monaorta.—Expeditions 
of the Russian Academy of Sciences were working 
in Mongols in 1925 and 1926, studying mainly souls, 
vegetation, and also the fauna of the country. 
The so-called Gobi ‘ ’ has been crossed twice, 
and this enabled the expedition to state that the 
whole north-western part of Gobi does not represent 
a desert, but is a flat ste with brown soil with 
some pebbles, and popula by nomad Mongolians ; 
there occur locally some low ridges and stationary 
sand-hills ; und und waters are everywhere neer 
ei a grass cover was generally good. 
In remarkable contrast with the present steppe 
landscape of the Cantral Gobi are groups of large trees 
TE which apparently mark some old valleys now 

led m. A special party of the expedition was 
occupied in detailed studies of local soils, and special 
attention has been paid to the study of proceases of 
origin and accumulation of soluble salts in the soila. 


VoLtaanio Rocks oF CENTRAL Awmenica.—In the 
Journal of Geology for Nov.-Dec. 1926, P. C. Putnam 
describes the petrography of the lavas of Central 
ea eee In an arcuate zone concave to the Pacific, 

began in the late Cretaceous and 
Jangaishod ao the succeeding period when foldi 
intrusion were going on, and a tks out & 
with explosive fury m the Miocene. The lava base- 
menta of the present volcanoes are thought to be of 
Pliocene age, while the cones themselves are of later 
age and have been built maiml y of ejectamenta 1o 
only occasional lava-flows. ughout this 
hall a dozen rock types are widel 
and time, ranging from oli 
latite to rhyolitio pumice. Partial eee show that 
ee ee ee ka characteristic 
eature of the province being the richnees of the basalts 
abundance of soda 
is feature 
that the basalte are not representatives of the 
which gives rise to plateau-basaltsa, but are nathan 
differentiation products of an imtermediate latte 
. The weighted silica percentage is 62, and that 


tash and the complemen 
at a gees rhyolite end of the series. 


magma 
of other ciroum-Pacific (gerrr is from 58 to 68. 
The explosive phase o followed the 


Oligocene intrusions gives PAE APOO to Dr. 
No. 2991, Vou. 119] 


Day’s recent recognition of the importance of the 
aes given. off ie the crystallisation of an under- 

cauldron, and their bearing on local volcanic 
PE Ona, 


Tan ELEPHAS ANMTIQULSA OF PIGNATARO.—À 
fossil elephant’s skul, found at a depth of 8 m. at 
Fontanarosa, on the southern slopes of the hills 

commandmg taro Interamna, near Cassino, ig 
described by G. Lorenzo, Rivista dt Fisica, Mate. 
maica e Sotvense Naturals (Dee.). The old quaternary 
soil in which the skull was found has previously 
yielded fosil mammoths, but the latest find is one 
of importance as it representa a complete skull of 
enormous dimensions, measuring 8-50 m. from the 
frontal protuberance to the a of the tusk. More- 
over, it appears to have been found in ite original, and 
ee ee on, the animal having sunk in 
muddy ground and by a further deposi - 
tion of alluvium. Consequently it is hoped that the 
whole of the remainder of the akoitan may be found, 
altho difficulties may be expected owing to the 
ification of the bones, possibly as a result of 
infiltration of water charged with carbon dioxide. 


Om iw Burma.—An important contribution to 
the leum geology of Burma was made by Dr. 
L. Stamp at the meeting of the Institution 
of Petroleum Technologists on Jan. 11. Since the 

beation of Pasooe’s well-known memoir on “t The 

ds of Burma ” in 1012, very little ififormation 

has appeared concerning work on oilfleld develop- 
ments, much 


mig hidden in the archives of 
the companies responsıb FEDOR Dlo for the intensive geological 
surveys carried out for this p 
is not confined to the P Bal a beda ee according 
to the author, may be fornia at all horizons from the 
middle of the Eocene to the to of the Peguan (Oligo- 
Miocene) ; such petroliferous horizons are definitely 
associated with intermediate conditions, +.¢. phases 
in the pee he of the Burmese gulf when nether fresh- 
water nor marine environments are implied ; 
a clear aadorin ting of the distribution of oil in the 
Tertiary rocks follows from a consideration of this 
gulf as the recipient of river-borne sediment from thé 
north, and marine sediment from the south, and a 
good case is made out for proving the fallacy of one 
sone oe t oil-bearing horizon in Burma. This 
of esential faotes rather than essential 
supra) in oil accumulation constitutes a ciple 
often overlooked in other countries jay ee 
structure is necessary, bub without the rigbi to ct 
Nar being involved, its makes an unprofitable 
and discouraging task. Evidence is uced in 
rt of the contention that mother- and reservoir- 
rate in Burma are identical, t.6. that vertical migra- 
tion is precluded by the rapid alternation of porous 
sand and impervious clay ; lateral migration may 
have been operative. “‘ is always found in strata 
in which the majority of fossils are marine, but of 
shallow water ” This statement naturally leads 
the author to the coal-oil relationship, which 
he is molined to Spasie as accidental, rether 
that one easential to the formatio of petroleum is a 
concentration of salts m the water of a land-locked 
lagoon or lake, or on the seaward side of a delta. 


Low TaMPwRATUBE CaRBONISATION.—Thoe Depart- 
ment of Scientific and Industrial Research has issued 
a report of a test of another process for the carbonisa- 
tion of coal at low temperatures, in accordance with 
the scheme in vogue (Natura, Sept. 20, 1924, 
. 441). This re rt of the Director of l Research 
eals with the ‘ Freeman ’ Multiple Retort of Britiah 
Oil and Fuel Conservation, Ltd., Willesden. In this 
plant the ooal is fed into the top of a tower built up of 
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circular compartments separately heated by external 
gas burners. The coal ıs mechanically stirred and 
moved downwards from one compartment to another 
until it leaves as a mixture of breeze and dust, which 
is therefore not directly available for use as domestic 
fuel but might serve for powdered fuel. The striking 
result was the yield of tar, 21:1 galL/ton, which is 
the highest yet o rved with any plant tested by the 
Fuel staff. This high yield may be due to 
the fact that the gas is removed immediately from the 
plant, each compartment having an offtake. The 
ield of was low, and of ammonia negligible. 
nsiderable mechanical trouble occurred with the 
plant, and it may be mferred that the process is not 
technically mature. 


. Toe THarwaL JontsatTion oF Exeeunrs.—tin 
their earlier attempts to obtain experimental evidence 
of the thermal ionisation of elamenta, the experimental 
arrangements of Saha and his collaborators have 
always been open to the criticism that the ionisation 
potenfials of the vaporised elements were leas than 
the potentaal differences actually existing between 
various regions m the vapour. In their latest 
arrangement (Zeit. fur Physik, vol. 40, p. 648, 1926) 
Saha, Sur and Madar ve used a vacuum oven, 
smilar to King’s deign, and have heated the elements 
under gap hg tion m an auxiliary oven made of 
. The latter was kept at a temperature lower 

selva E tole radar, and served to regulate 

the vapour preasure of the elements. The degree of 
(eranl: anieation was determmed by the 
electric current between two parallel onic: 
which were mounted on molybdenum rods insulated 
from the oven, when a potential differance of only 
1 volt was applied to them. The temperature of the 
vacuum Oven was measured by a Wanner pyrometer, 
and that of the auxiliary sven by Lena ol Wises. 
couple. Wrth this arrangement no current was 
recorded when mercury, zino, or cadmium were heated 
up to 2000° C. ; heated magnesium gave only a amall 
current, but heated potassium and sodium gave large 
currents of the order of some milli-amperes. These 
pesulta are in complete ent with the magnitude 
of the ionisation potentials of the elements investigated. 
Tua FLUoREsoENOE OF IODINE VaPouR.—It is well 
known that iodme vapour may be caused to fluoresce 
by illumination with light of suitable wave-length, and 
that this fluorescence 1s markedly decreased by the 
addition of foreign gases to the vapour. G. Ramsauer 
(Zeit. fur Physik, vol. 40, p. 875, 1927) bas recently 
made experimenta to determine whether this decrease 
depends on the wave-length of the light which pro- 
duces the fluorescence. Pure iodme vapour and 
iodine ur contammg air were simultaneously 
siteminated with light from the same source, and the 
intensities of the fluorescent light from the two 
sample of vapour were compared by means of a 
polarisation photometer. Within the lmitg of experi- 
mental error no difference was found when green or 
low lhght was used to produce the fluorescence. 
The vapours were also excited by light from an aro of 
which the anode gonmsted of an alloy of sodium and 
cadmium, and the lme of the fluorescent spectra 
produced by the cadmium and sodium lines respect- 


Ively were photographed and com There was 
a faint indication that the molecules of air produced 
ce caused by 


a slightly greater effect on the ftuo 
the a a E a cape kaa yaaa eradan 
lines. On the quantum theory ıt would. be expected 
that the intensity of all the terms of a fluorescence 
series would be decreased in the same proportion when 
molecules of a oe gas are added to the vapour. 
‘This was proved to be untrue in the case of measure- 


ments carried out on iodine vapour contaming oxygen, 
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when the cadmium, copper, mercury, and sodium lines 
were used to produce the fluorescence. It is suggested 
that the presence of molecules of a foreign causes 
a change in the probability of transition of the excited 
iodine molecules. 


MIORO-CBYBTALS IN ELEOTROLYTIOALLY DEPOSITED 
Sinvagr.—An X-ray examination of the mioro- 
crystals in electrolytically deposited silver, carried 
out by H. Hirata and H. Komateubaras, is described 
in the Memotrs of the Kyoto College of Sciencs, Series A, 
Nov. 1926. The X-ray photographs show that the 
micro-carystals of silver have a tendency to depoait ın 
& fibrous form, and that the diago axis of each 
cubic lattioe is el to the amis of the fibre. These 
results contradict those of Glocker and Bozorth, who 
suggest that electrolytically deposited silver has no 
regular orientation. 5 


EA TOR MEASURING ALTERNATING CUR- 
RENTS.—An in ing paper, by Lieut.-Col, K. - 
cumbe and F. E.J. den on recent EE EE rh 
in the design of measuring instrumenta for alternati 

current work, was reed to the Institution of Electri 

Engineers on Feb. 8. Except for radio frequency 
measurements, the ‘ hot-wire’ of instrument, 
onoe so popular on the Continent, 1s now ‘ antiquated.’ 
For ing electric currenta and moderate voltages, 


the “moving-iron’ type of instrument is coming into 


general use. ~For very high voltages electrostatic 
instruments are employed, and for measuring power, 
electrodynamic instruments. Practically every scale 
now used subtends an angle of 120° at the pivot 
instead of 90° as formerly. But this merely improves 
the ease with which they can be read. It has little 
effect on their accuracy. The range of electrostatic 
condensers can be multiplied to any extent by putti 
condensers m series with them. It is now also o 
a agate to measure the peak value of the high 
voltage wave so as to be able to calculate the max- 
mum value of the electric streas on the insulating 
material. The smplæt method of doing this is by 
means of a neon tube. It is known that a neon tube, 
if exhausted to the point of minimum impedance, 
breaks down at a peak voltage which is practically 
independent of the frequency of the pty add the 
temperature. The neon tube, shunted by a variable 
condenser, is put in series with a high-pressure air- 
insulated electrostatic voltmeter. The ‘ ing’ of 
the neon tube can be detected in the dark by the 
lummous effect produced, but ıt can always be 
detected by means of a head telephone ın series with 
the neon tube. The accuracy of hot-wire ammeters 
at high frequencies is sometimes questioned as the 
‘skm effect comes into operation. It is stated that 
the error due to this cause in a Instrument when 
m ing 3 amp. at a frequency of 5,000,000 does 
not ex l per cent. 


PREPARATION OF HYDROGEN PEROxIDH.—A simple 
method of preparing concentrated. ee of 
h xide is described. by M. L. Kilpatrick, 

ye Ral O. Rice in the Journal ths 
American Chemical Society for Dec. 1926. A per 
cent. solution of sulphuric acid, cooled in ioe, is 
treated with amall quantities of sodium xide untal 
nearly neutralised. The crystals of ium sulphate 
which form on standi are filtered off, and the 
adhering h peroxide washed mto the filtrate. 
Vacuum distillation at 60°-65° yields a 20 per cent. 
solution which is treated with silver sulphate to 
remove chloride. After further distillation the 
solution is concentrated at room tem ture over 
sulphuric acid in a vacuum desiccator for three days. 
By this means an excellent yield of approximately 
90 per cent. hydrogen peroxide ıs obtained. l 
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The Royal Society Election. 


SELECTED CANDIDATES. 


(HE president and council of the Royal Society 
Have recommended the following candidates for 
‘election as fellows of the Society :— 

E. V. Appuwron, M.A., D.Bc. Toere Sig 
fessor of Physics m the o d ity oO on. For- 
merly Fellow of Bt. John’s Ilege, Cambridge. 
i i for his researches on electric waveg, 
atmospherics, and the Heaviside layer. Author of 
many papers upon these subjects published in the 

ings of the Royal Sootvety. 

T. G. Brown, M.D. Professor of Physiology, Uni- 
versity College, Cardiff. isting ui ed for his know- 
ledge of physiology. Author of Studies in the 
Physiol of the Nervous 8 (Quart. Jour. 
Hoper. Physiol. 1909-1916), and many other papers. 

R. H. Burns, M.A. (Oxon). Curator of the a Se 
ment of Com tive Anatomy, Museum of the Royal 
Coll of Surgeons. Author of many important 
contributions to com tive anatomy from 
1892 until 1923, era the besa eal 
the Zoological Sooiety, ings o 
M oal Sooisiy, the Journal of the Linnsan 
Society, and Journal of Anatomy and Fhysiology. 

J. Coapwiok, Ph.D. Fellow of Gonville and Caius 
College, Cambridge, and Assistant Director of Radio- 
Active Research in the Cavendish Laboratory. Dis- 
tinguished for his researches on radio-activity and 
atomic structure, especially investigations on the 
properties of a- and f-particles and on the de 
of the on the nucleus and .the law of force 
around it. Binoe 1919 he has collaborated with Sir 
Ernest Rutherford in pioneer investigations of the 
disintegration of elements by «-particlea which have 
yielded resulta of fundamental importance. 

G. M. B. Donsson, M.A. (Cantab. and Oxon), 
D.80. (Oxon). University Lecturer in Meteorology, 
Oxford. Distinguished for his work in meteorological 
physics. As Major in the R.F.O. was in charge of 
instrument research for the Air Force at Farnborough 


and at the Air Ministry, and designed many aircraft’ 


instruments now in use. Author of papers in the 
Proo. Roy. Soo. and other journals on conditions in 
the upper atmosphere, atmospheric turbulence and 
similar topics. 

8. Z. pa Fmrranti, Hon. D.8c. (Manch.). Elec- 
trical Engineer. Faraday Medallist of the Instatution 
of Electrical Engineers. He has contributed in a 
notable degree to as ease era ent Ace Ag cal en- 

ineering, especiall is Temar loneering 
ork in relation ae generation and ‘distribution 
of energy by means of electric current at high voltages. 
His work on the electric furnace, on the electric energy 
meter, and in improving alternating current generators 
and motors, has been of the greatest value. 

J. KESDALL, M.A. (Edin.), D.80. (Edim.).. Pro- 
feasor of Chemistry, Columbia University, New York. 
Distinguished as an in igator in physical and gen- 
era] chemistry. aug den ished since 1912, partly with 
collaborators, more sixty ra in Proo. Roy. 
Soo., Jour. Ohem. Soc., Phi. ag., Jour. Amer. 
Chem. Soo., Jour. Phys. Chem., oto., dealing with the 
ionisation process, strong electrolytes, correlation of 
ionisation and solubility m solution, and related sub- 
jecta. 

P. P. Lamraw. Investigator at the National In- 
stitute for Medical Research, Hampstead. Formerly 
Dunn Professor of Pathology, Guy's Hospital Dis- 
tinguished as a pathologist, pharmacologist, and bio- 
chemist. 7 . 
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Sedgwick Prizaman. 


A. A. Lawson, D.8c., M.Sc., Ph.D. Professor of 
Botany, University of Sydney. Investigator of em- 
bryology of Gymn (Annals of Botany, 1904-10, 
and later in Australian publications), seven memoirs ; 
of ee of Hee ( . Roy. Soo. 
Edin.. 1915-16); also of cytology (Trans. Roy. Soc. 
Eden., vols. 47-48); an authority on floras of the 
west coast of America, Jamaica, and Britain. 

J. W. Menton, D.Sc. Inorganic, physical and 
technical chemist. Director of the,British Refrac- 
tories Association and Principal of the Pottery School, 
Stoke-on-Trent ; Honorary Secretary of the Ceramic 
Society. isti as the author of “* A Com- 


a Treatise on Ino 
emistry,’’ ultimately to at least twelve 


volumes, of which mx are now lished—a reference 
work so valuable to chemists that its importance can 
scarcely be over-estimated. Is the seh authority 
on the scientific princrples underlyi o pottery 
industry, and the author of some ges O a 
publications on the chemistry and physics of 


ceramics. 


ic and Theoretical 


Orro Rosanuemm. Distinguished for his investiga- 
tion into the chemical nature of substances of phyaio- 


logical Importance. His work on sphingomyelin and 

© ides of the brain is i to be 
definitive. He discovered, atmultaneo with others 
but independently, the effect of i lation upon 


cholesterol. With Dudley he has established the 
ripe aa nature of spermine and effected ita syn- 
egig. 

M. Sana, D.Sc. Professor of Physics, University 
of Allahabad. y distinguished for his de > 
velopment of the theory of high-temperature ionisa- 
tion, which has been eo egal y himself and others 
to account for many of the principal features of solar 
and stellar spectra. 

J. 8. B. Sroprorp, M.D. Professor of Anatomy, 
University of Manchester. i for his ın- 
vestigations on the heral sensory nervous 
mechanisms, and particularly for the correlation of 
the results of his anatomical, experimental, and clinical 
observations, the one with the other, as well as with 
those of other workers (Jour. Anat., 1918-21; 
Lancet, 1915-22; Brain, 1920); and for his technical 
achievement in d ining the exact distribution of 
atteries in the brain, and enunciating important 
morphological principles and clinical applications 
(Jour. Anat., 1916 1917). 

H. H. Tomas, Sc.D. (Camb.). Pe her to 
H.M. Geological Survey. Harkness Scholar and 
istinguished for his researches 
in petrology and stratigraphical logy. Author of 
many papers in the Geological Bocisty publications 
dealing with the stratigraphy, palsontology, and 

trology of South Wales, petrology of the sapphirs 
bearing rocks of Mullan 6 the Triassic sediments of 
Devonshire ; also papas on minerats and technology 
in the Mineralogical Magaxine. i 

C. M. Waavyvon, M.B. B.S., B.Sc. (Lond.). Director 
of Ressarch m the Tropica to the Welloome Bureau 
of Scientific Research. Distinguished for his work in 
medical protozoology. Author of more than 
pabliahed merci embod the resulta of his re- 
searches on the parasitic j ; 
causing diseases in man. He has made important 
contributions to. protozoology, and to knowledge of 
leishmaniasis, malaria. a dysentery, and tryp- 
anosomasis. 
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Birds of Ecuador.’ 
is a companion volume to the “ Distribution 
of Bird-Life in Colombia,” forming vol. 36, 1917, 
of the Bulletin of the American Museum. It drifers 
from many other valuable ornithological books in 
the fact that at least one-third of it is most Interesting 
reading, and not for specialists m ornithology alone. 
The introductory chapters, after giving a review of 
the history of Ecuadorean ornithology, and describing 
the work done in hepa ed ri eee Museum’s 
expeditions, ially er ership of the 
author peo aes ee clearly and vividly the 
general physiograpay of the country, the distribu- 
tion of forests, the climatic conditions, and chiefly 
the life-zones. The author admits four life-zones: 
the tropical, the subtropical, the temperate, and the 
Paramo zone, which 18 the treeless region above 11,000 
feet to the snow line. 


Paramo, the youngest Andean zone, has soc taal ite 
bird-life comparatively recently, not from eee 
bouring temperate zone of the Ecuadorean Andes, 


defined by various ornitho ogista, the number of 
greater in American’ works 
with one or two exceptions. It 
would be better if comparative lista of faunal regions 
were only gi in species and subspecies. 

Both books of Dr. Chas show how wonderfully 
rich m species the hi of the Andes are, in 
comparison with, for example, the elevated portions 
of ica; thus, while on uwenzori only 95 * zonal * 
birds, as the author calls them, are known, not leas 
than 412 are recorded from Ecuador, of which about 
800 could be found within an area no than 
that occupied by Mt. Ruwenzori. This is doubtless 
due to the much larger extent of the highlands of the 
Andes as well as to their much greater height, but 
also, one may add, to the fact that altogether South 
America—even the lowlands—is richer in species 
than Africa. 1508 ies and subspecies. are in- 
cluded in the list of the birds of Ecuador, a larger 
number than has before been recorded from an area 
of similar size. Only 151 forme are treated trinomially 
as ies. The reason for this is that a number 
of forms have been admitted as species, because it 
is not known that they mtergrade with others. This 
ia still often done in America, but the known existence 
of intergradations is due to the material available in 
collections, and it is impossible to say if m 
tions occur ın the case of rarer birds, of which only 
a few skins are known. The method of many 
modern European ornithologists, who as sub- 
species all forms ing in the easential characters 
and only differing in shades of colour, size, or other 
details, if they strictly represent each other geo- 
graphically, seams to be more natural. 

. Chapman is to be congratulated on his book, 
which is adorned by maps, pho hs of scenery, 
and by excellent coloured plates of birds, and it is 
to be hoped that a volume on the birds of Peru may 
follow before long, so as to give us a still fuller 
knowledge of the birds of western South America, 


1 Pulaan af the American Museum of Natural History. Vol. 55, 1926: 
Pulaan q EA A Tifo in Eovador; Cotabuton to a 


a 
the Andean Bird-Life. By Frank M Oba ur 
z (New York: American Museum af i o. 
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.difforence of potential between 


University and Educational Intelligence. 


CamMBRIDGH.—The folowing have been appointed 
as the-Council of the School of the Physical Sciences : 
Mr. A. , Mr. Cameron, Prof. n, Mr. 
R. H. Fowler, Prof. Hutchinson, Prof. Inglis, Dr. 
H. Jeffreys, Mr. Landon, Sir Joseph Larmor, Mr. 
Lees, Mr. McCombie, Prof. Newall, 8ir Wilham Po 
Sir Ernest Rutherford, Prof. G. I. Taylor, Mr. L. B. 


Dr. A. C. Haddon has been elected a member of 
the governing body of the International Institute of 
African and Cultures. Dr. R. R. Marrett 
will give the Frezer lecture on Mar. 2 on the subject, 
“ The Diffusion of Culture.” . 

E a seca Board of Studies bas recommended 
niversity that the readership in geography, 

about to become vacant by the resignation of Mr. 
ae should a continued. 

norary are proposed for Brigadier- 
rie eee W. Costello, v.. offcer in command of 

nive conti t of the Officers’ mi 
Corps, oa oe Colonel T. ©. Hodson, se 
ethnology. 

Three Davison scholars will be 
for a year’s study at Harvard, Yale, and Princeton 
Universities. olas are chosen from under- 
graduates or bachelors of arts m residence. ` 


ected next term 


+ 


Tas Faraday House Journal for the Lent term 
shows that there are 88 students in therr first year 
in the college, 51 m their second year, which is t 
m mechanical ineering works, 74 in their thi 
year, spent in co and 71 im their fourth year, 
spent in electrical engmeering works. The names of 
45 old studente who have obtained appointmenta 
since the issue of the Michaelmas n of the 
journal are grven, with the titles of the posta obtained. 

ere are five short scientiflo articles by staff and 
old students, amongst them one by .the Principal, 
Dr. A. Russell, ahowmg that the recent experiments 
which appear to indicate that an electric spark oan 

between electrodes near together when the 

em is leas than 

350 volts, are probably vitiated by the. electrostatic 

attraction between the electrodes having pulled them 

ther. There are several scho ips and ex- 

itions offered by the college to be competed for 
in April next. 


Tur prefatory note to a pamphlet published by 
the Universities Bureau of the British Empire (50 
Russell o London, W.C.1), entitled ‘‘ Pro- 
feasional Schools, Post-Graduation Courses, Specialist 
Studies, in the Universities and University Colleges 
of Great Britain and Ireland, 1926-27,” clearly 
describes its p : “Of their [the universities] 
secor] fields of ietady the: greater pari it common 
ground, yet each of em has ite special plots which 
It cultivates. . . . The statements which follow 
indicate the respects in which the universities, 
individually, specialise, 4.6. undertake work which is 
not common to them 





phy, constitutional experimenta in the Irish Free 

Rake, problems of bi-lingualism, tuberculous diseases, 
technical chemistry, the leather industry. Twenty 
minutes’ study of this pamphlet would save them 
hours of hunting through prospectuses and 
calendars, and would save much preliminary ocorre- 
spondence with registrars. > 


A 


` chemical analysis, on Mar. 1, 


” disoo 
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Calendar of Discovery and Invention. 


February 27, 1706.—0On this day John Evelyn, the 

iarist, died. He is commemorated. here for his 
“ Bilva, a discourse of forest trees,” 1664. It was 
Evelyn’s house, Saye Court, Deptford. in which lived 
Peter the Great. evel is also known as one of the 
founders of the Royal iety. - 

February 27, 1812.—Wuh von Biela, an Austrian 
major, on Feb. 27, 1812, discovered Biela, the comet 
to which his name was gi The comet had a 
eae 6} years, and when it returned in 1846 and 

852 it was seen to have divided into two comets. It 
then di but at the end of 1872 showers 
of shooting stars were observed, and it is believed these 
were caused by the breaking up of the comet. 

February 28, 1838.—A report on Kew Gardens by 
Dr. John Lindley and two practical gardeners, dated 
Feb. 28, 1888, recommen that the gardens should 
be transferred to the care of the nation. They were 
duly taken over by the Commissioner of Woods on 
April 1, 1840, and W. J. Hooker was appointed 
director. It was under his skilful t that 


the gardens gained the high reputation they now enjoy. 

March 1, 1866.— e a journalist in London, 
Walter Weldon (1832-1885) Doane interested in 
industrial chemistry, and tho at first ignorant of 
866, he took out the 
first of several patents connected with the manufacture 
of soda# and chlorine. His introduction of the ‘lime- 
manganese’ process in the production of chlorme 
reduced the price of bleaching powder £6 a ton and, 
in the words of Dumas, cheapened ‘‘ every sheet of 
paper and every yard of calioo.” The Weldon process 

now been superseded by electrolytic methods. 

March 2, 1617.—This is the date of the first British 
patent, but it was the Act of 1623 which for the first 
tame 


secured “the sole working or ing of any 
manner of spe hy te alco ae iepen SN the. 


true and fìrst inventor.” 

March 4, 1866.—On the memorial to Sir Norman 
in the observatory on Salcombe Hill, Sid- 
mouth, he is described as a “‘ pioneer in. the investi- 
gation and interpretation of the chemistry of the sun 
and stars and in the science of astronomical physice.” 
It was on Mar. 4, 1866, that Lockyer first apphed the 
spectroscope to the direct examination of the sun's 
surface, and in the same year he proposed a new 
method of observing the “red flames’ of the sun in 
daylight. A more powerful instrument came into his 
hands in October 1868,’ and on Oct. 20 he wrote to 
the Royal Society: “I have this morning perfectly 
ed m obtaining and observing part of the 
spectrum of a solar prominence.” Janssen had 
achieved the same result in India, and the joint 
j was recognised by the striking of a medal. 

by the ch Government. 

March 5, 1874.—Dr. (now Sir) David Ferrier brought 
before the E are experiments mapping the 
surface of the brain of monkey into regions whence 
minute electrical stimulation was found by him to 
evoke precise movements of the face and limbs, 
characteristic for each region. .The I ta were 
made to test “the theory of Hughlings Jackson that 
unilateral epilepsies are caused by irritation of the 
grey matter of the cerebral hemisphere.” Ferrier’s 
experiments laid the foundation of the knowledge 
which cue the physician and in locating 
to-day the seat of injury, tumour, ete., in the carebrum. 
Moreover, the success of the surgical operations on the 
monkey's brain obtained in those i ta made 
clear similar success might be attained on the 
brain of man; and in 1884 Rickman Godlee removed 
a tumour from the human bram. E. O. 8. 
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and Academies. 


LONDON. 


Royal Society, Feb. 17.—G. C. Simpson: The 
mechanism of a thunderstorm. The theory that the 
separation of electricity is brought about by the 
breaking of raindrops is adopted. e orders of L- 
tude of the meteorological and electrical quantities 
involved are ın accordance with observations. The 
observations made by Schonland and Craib in South 


Societies 


Africa of of electrical fleld strength produced 
by lightamg are in complete accord with 
the theory 


G. U. Yule: Wolfer’s sunspot numbers considered 
as a disturbed periodic series. The series of sunspot 
numbers is analogous to the data that would be 
oa by the gbeerved departures of a simple pendu- 
um subjected to random (or largely R E impulseg. 
The a mE E ea E but 
amplitude and phase are continually changmm, just 
as with the graph. The blem of deter- 
mining iod and ‘ disturbances’ for such & series is 
attacked by two methods: (1) By forming the least- 
square equation of the form appropriate to a simple 
harmonic function : 

ty = yt yp 
between three consecutive terms. ‘Trial of the oor- 
ding extended equation appropriate to two 
periods gave no evidence of the existertce of any 
period other than the fundamental. (2) By forming 

the general least-square linear equation 
Us =b tha- ~ biha 
and solving as a finite difference on: the 
solution is a heavily damped harmonic function. 
The correlations between u, and the preceding terms 
up ign a: vest to give evidence of any period 
other t the fundamental. The ‘ disturbances’ 
(divergences of u, from the value estimated by the 
two preceding terms) show two icuous charac- 
teristics : (a) a tendency to be inly positive and 
ee ee 
able, over alternate intervals of 40 to 42 years; 
(P) een ey to: Da Taniy Poe COTTE Ə ri 

of the graph, mainly negative during the 

H. Horrocks : Meteorological I 
and currents in an unlimited 
the earth. As tidal predictions from setae nei 
observations still differ considerably from o 
tions, this paper aims at throwing light on the type 
of disturbance to be expected when conditions of 
wind and atmospheric pressure at the ocean 
surface. The ial basın consid is an unlimited 

mg channel with atmospheric conditions varying 
across it, and turbulence in the water is taken into 
acoount. 

G. M. B. Dobson, D. N. Harrison, and J. Lawrence: 
Measurements of ozone in the earth’s atmosphere and 
its relation to other geophysical conditions (Part 2). 
As previously found, there is a marked connexion 
between the amount of ozone and the meteorological 
upper-air conditions. Possible reasons for this con- 
nexion are briefly discussed ands connexions with 
terrestrial magnetism and possibly with sunspots are 
indicated. 

M. Bentivoglio: An in igation of the rate of 
growth of crystals in different directions. The 
18 grown in a rotating vessel, and relative rates of 
f are determined for crystals of isomorphous 
double sulphates of magnesium-ammonium, ron- 
ammonium, and magnestum-potassium, and potassium 
and ammonium tartrates. © measurements show 
that, under conditions of experiments, (i) similar faces 
of a simple form grow at same rate, even when of 
different sizes. Hence a misshapen crystal, if grown 
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under uniform conditions, tends towards the ideal 
form. (ii) On a combination, unlike faces grow at 
different rates, like faces grow at the same rate, except 
when adjacent to a large face of another f i 
form. t in this case there is a constant ratio 
between rates of growth of any two different forms. 
(ui) In crystals having no centre of symmetry, rates 
of growth of parallel faces may be widely drfferent. 
(1v) In isomorphous series the order of increasing rates 
of growth is not the same in different members. 

. A. M. Dirac: The quantum theory of the emis- 
sion and absorption of radiation. The problem is 
treated of an assembly of similar systems satisfyi 
the EKinstein-Bose statistical mechanice, which inter- 
act with another different a Hamiltonian 
function years: opat to describe the motion. The 
theory is applied to the interaction of an assembly 


of light-quanta with ‘an ordinary atom, and gives 


Einstem’s laws for the emission and absorption of 
radiation. The interaction of an atom with electro- 
magnetic waves is then considered, and it is shown 


that if one takes the energies and phases of the waves ` 


to be q-numbers Ing the pro quantum con- 
ditions instead of ren the il nian function 
takes the same form as in the light-quantum treat- 
ment. The theory leads to the correct expreesions for 
Finstein’s A’s and B’s. : 


“ Physical Society, Deo. 10.—A. O. Rankine and 
J. W. Avery: Electrical polarisation in selenium cells 
and the effects of desiccation. The secondary E.M.F.’s 
displayed by selenium cels and the apparently 
abnormal offoot of ilumimation on the corresponding 
secon currents were measured. Bdth are prohably 
due to an invisible water film in parallel with the 
selenium. That this film is the principal seat of the 
polarisation seams to be oe y the fact that the 


e tion disa ost igen teas with pro- 
onged i "On this basis a sotisfactory quanti- 
tative jon of the various effects is An 
important practical consequence of the desiccation of 
the well ia the increase obtained in ita sensitivity 
to light.—T. G. Hodgkinson: Synchronous alter- 
nating-current motors and mechanical vibrating 
systems maintamed by thermionic valves at the 
frequency of the vibra . The design of a 
chronograph which will give a time trace subdivided 
mto units and fractional units ires the association 
of a TORETE system and a vibrating or time-keeping 
system. a low-frequency vibrating system be 
employed, the rotating system, although keeping 
good average time, may show exaggerated errors in 
unit subdivisions due to acceleration and deceleration 
. between periods of control. The paper discusses the 
association of a high- ency synchronous alter- 
nating-current motor with a high- cy valve- 
maintained tuning-fork.—K. R. Rao: (1) On the 
Paa of ionised tin; (2) On the spectrum of 
oubly ionised gallium and mdium. 


LH#aD 8s. 


Philosophical d Literary Society, Jan. 25.—J. 
Lamb: A 15-ic resolvent of the sextic equation. If 
this resolvent—whose coefficients are all invanante— 
has & rational root, the sextic breaks up into three 

tic factors involving a cubic irrationality.— 

.Jonesand R. Whiddington: The passage of electrons 
through gases. Quantum energy losses appear to occur 


when low electrons pass through gases at low 
preseure. ese losses in some cases correspond with 
sufficient with previously known oritical 


accuracy 
potentials, but in other cases do not so correspond. 
—W. R. Atkin: Development of the Sorensen equation 
for the isoelectric poimta of ampholytes. The 180 - 
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electric point of a simple ampholyte such as an amino 
acid is A=./k, .LJE,, but this equation is not valid 
for proteins where the terminal - NH, and -COOH 
groups are not necessarily equal in number. The 1s0- 
electric point of proteins is given by the equation 
AA+k (1 -n)h -n.k, . kk, =0, where n is the ratio 
of — = groupe, and &, and k, 
represent average values of the acidic and basic 


National Academy of Sciences (Proc., Vol. 12, No. 12, 
Dec.).—Arthur Bramley: Maxwell’s equations and 
atomic dynamics. Electric and magnetic forces within 
a charge are stated as functions of the velocities of 
the moving body and its position. This satisfies the 
first of Maxwell's equations and gives the second set 
as equations of motion of the ; from the latter, 
Bohr’s ency condition can be ved.—Lucien B. 
Taylor: © of krypton in the extreme 
ultra-violet.—C. H. Kynsman: Some thermionic ex- 
periments with a new source of positive ions. Fused 
mixtures of iron oxide with about 1 per cent. of an 
oxide of an alkali or alkaline earth metal form a 
satisfactory hot anode in &@ vacuum tube. Tho 
positive ions emitted are single atoms, mostly of the 
added metal, stripped of one electron. Positive ians 
are emitted when the equivalent voltage of the work 
function for risation of the ion is greater than 
the potential holding the outer electron to the atom. 
—J. H. Van Vieck: The dielectric constant and dia- 
magnetism of hydrogen and helium in the new quantam 
mechanics. Whenever the quantam numbers are small, 
the theory developed here gives values more in accord 
with experiment those of the old quantum theory. 
—Richard C. Tolman: On the equilibrium between 
tadiation and matter. From the first and second 
laws of thermodynamics, an equation conn con- 
centration and tem ture can be obtam It 
contains & constant b, requiring a knowledge of the 
absolute entropy of the system; Planck’s procedure, 
S =k log P, w S is the absolute entropy and P is 
the total number of stationary states the EA of 
which does not exceed the total energy a lo, 
may lead to the evaluation of the constant b.—R. C. 
Gibbs and H. E. White: Extension of doublet laws 
in the first long period to chromium and manganese. 
—Leonard B. Loeb: Ionic mobilities in ammonia- 
hydrogen mixtures and an anomalous effect of am- 
monis, Traces of ammonia in h and iù ar 
increase the mobility of the itive 10ns by as much 
as;30 per cant. without the negative ion, and 
the formation of a stable + ion which prevents 
clustering is suggested. 0-1 per cent. and more of 
ammonia decreases both ionic mobilities by about the 
fame amount. i ts to find ammonis 
would ‘ protect’ the positive ion from ether suggesb 
that the ether molecule attaches to the itive ion 
in preference to the ammonia molecule. 1 Eckart : 
Note on the co ndenee principle in: the new 
quantum theory. the co-ordmate matrix is ex- 
panded m terms of Planck’s constant, the first term 
approaches the coefficient of the (m -nyth harmonic 
in the Fourier expansion of the motion m the old 
theory when n approaches mfmity. For large quan- 
tam numbers, the Fourier coefficients thus constitute 
a first approximation to the matrix terms, in accord 

with the correspondence principle.—M. Demerec : 
Mmiature-c—a second frequently mutating character 
Drosophila virilis. This wing character ‘ mutates’ 


mm 

to wild at any stage m the life-history; it is 
ee aed Cn W. Metr: Genetic evidence of & 
selective segregation of chromosomes in Sara (Dip- 
tere). Maternal chromosomes separate from the 
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peternal ones, the maternal group always going to | R. L. Moore: Concerning paths that do not separate 
the pole to remain in the sperma -—Roseoe G. | a given continuous curve. of two dimensions, 
Dic n and Allan C. G. Mitchell: Decomposition | every two points that do not belong to a given con- 


of ammonia by optically excited mercury atoms. The 
phoeenecinal: decomposition is sensitised by mercury 
vapour ilumimated by a cooled 
with radiations of leas than 2340 A.U. Alore off: off. 
Diffuse band fluorescence in the green and ultra-violet 
es the action.—J. M. Cork, C. James, and 
H. O. HO paa The concentration and identification of 
the element of atomic number 61. J-saries lines of 
ae ee 
centrate obtained from a large tity of Brazilian 
monsrite sand.—Gregory Paul er and Howard 
Warner Starkweather : O) The density of o and 
its compreasibility below one atmosphere (1). The 
a co normal density is l 49807, the 
ooeffiaient of deviation from Boyle's Law -0- 00092 
pe atmosphere, and the molal volume 22-4144 
tres. The'atomic weight of helium (density 0-17846) 
is 4-0001, the last decimal place without 
special si cance. (2) The denarty, compressibilty, 
and atomic weight of ea ak The average density 
at l atmosphere is 1 The average of the 
coefficient of deviation from Boyle’s Law between 
0 and 1 atmosphere is -0-00045 and the a 
atomic weight 14-006(7)—Wiliam D. Harkins and 


Hugh A. Shadduck: The synthesis and disintegration - 


of atoms as revealed by photography : Wilson cloud 
tracks (see NaTuRH, Deh. 18, 1626 ig a a 
Stott Taylor and John Reginald Bates 

aitised decompositions by excited mercury atoms. 
Various gases, with and without mercury vapour, 
were passed through a system including a cooled 
mercury arc; the difference in the rate of increase 
of preasure in each pair of experiments indicated the 
occurrence of decomposition. Water gives oxygen 
and h m excess, ethyl alcohol gives acetal- 
dehyde BA other. decomposition products, benzene 
hipaa ae ae Eee gives a 
ig eaea of 


ition 
pro bably through hyd ae nee Coli 2 
Payne: (1) Some tions of the ionisation 
formula. Graphical iaratn of the principles of 
the comparison of the state of ionisation of the 
atmospheres of stars for which both temperature and 
pressure differ. Curves for preasure change at con- 
stant temperature give the ratio in partial electron 


preesure in the atmospheres of two stars of known 
temperature, if the in ratio of the ca ding ` 

line is known. (2) On the of stars 
of class cF8.—Willard J. Fisher: e apparition 


dates of the Andromede (or Bielid) meteor swarms. 

The method used by H. A. er Apparitions may be 

known records of shower. ons may be 

Phased about Nov. 16 Three of the 

ota ’ at Nov. 16-7, 1935 ee 
Motoalf : stages in a 

; r A E E Gt 


an archaic genus of the 
Toal i Corm and. Wii wD auela, 
risen a flattened form, through another cylindrical 
form with four or more nuolei, to the flat 
which may be broad or narrow. Opalnids from tad- 
por showing all these varied in development 
ve been found.—S8. Lefschetz: ‘Transformations of 
manifolds with a boundary.—Paul Slavenas: A pos- 
sible way to discuss the fundamental principles of 
. The method is ap ai to the motion of a 
rigid system relative to ae in Euclidean space, 
and it is found that Redctiriean space admits the law 
of uniform translation, and that the moving system 
undergoes contraction in the direction of motion.— 
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tinuous curve may be joined by a amano contmuous 
aro that does not disconnect that curve.—W. A. 
Manning: On simply transitive primitive groups.— 
L. E. Dickson: Quadratic forms which represent all 
in —lLuther Pfahler Eisenhart: Congruences of 
olam of a field of vectors.—Gordon T. Whyburn : 

noerning certain types of continuous curves.—H. 8. 
Vandiver : Summary of results and proofs concerning 
Fernat’s last theorem (second note). 
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Diary of Societies. 
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Barrio PsyouoLoaiaat Boomrr ustrial Pooaan) n ve pad Anthropo- 
Institute) at 11 am —Dr. O. Delisle Burns 


roup Mind 
ustry. 
Maasavsine AQUARIUM Socury (at Liverpool Umversity), as 3.—Prof. J. 
Johnstons: Address. 


Norte or Fwe.awp Leerrrota or Momo amp MromawioaL Ewolwenns 

Aseocistes’ and Students’ Bectio ira eee Neville Hall, Newcastle-opon- 
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Beethoven (1). 


Papara o 
Deaf H 


— 


st 


340 l NATURE _ [Fasruary 26, 1927 





- 


MONDAY, Fusavany %. Rovas Boomrrr ror a at 8.—U. R. Hans: The Oorromon of Motals at 
Bocrmsty or Onmmiaat Ispurrnmy (fant meeting of Fuel and Yorkshire | Boamnos Boorery, at 8. 
ped at Queen's epi eb 2.80.—The Influence of Atmo- Royal Sourrr or MEpicnm Section), at £80.—O. Max 
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Measuring Instruments. The Battersen Boheme of Ohildren'’s Ooncoarts and Shows. 
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ees Steel 
SUNDAY, Fuunvarr 17. 
Iuetrroriox or AUTOMOBILE Ewaoctmmes (af Royal Boolety of Arts), at 
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Recent Researches carried out in the Museum 
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A Representative Body for Science in 
Great Britain. 


i Rage invitation sent out by the National 

Union of Scientific Workers to all those 
who have made science their vocation, to assist in 
building up an organisation which shall be fully 
representative of their various intereste, may 
appear to some to be superfluous. They may 
argue that the functions which it is proposed this 
representative body should perform come within 
the scope of the legitimate activities of existing 
bodies, the various learned societies, propagandist 
bodies like the British Association and the British 
Science Guild, and the professional institutions the 
members of which are engaged in the teaching and 
practice of science. Others, while prepared to 
agree with the statement that none of the existing 
bodies is fully representative of science and the 
scientific worker, may feel that this is an advantage 
rather than a disadvantage, in that it is conducive 
to the freest expression of the will of the individual. 
They may fear that the establishment of a code of 
professional ethics, for example, might result in 
the growth of a narrow professionalism deadly to 
the spirit of science. 

A hundred years ago similar objections were 
raised to the formation of the British Medical 
Association. Some qualified physicians, surgeons, 
and apothecaries on one hand, and all the quacks 
on the other, regarded this body with the greatest 
disfavour, the former because they resented the 
implication that the existing bodies were not all- 
sufficient and wished to safeguard their right to 
control their respective branches of the medical 
profession, the latter because they were fearful of 
the material consequences to themselves. Yet it 
cannot be seriously suggested that the peculiar 
form of professionalism which was established 
mainly through the initiative and instrumentality 
of the British Medical Association has not been of 
the greatest advantage to the members of that 
profession and even more to the public. It must 


be acknowledged that the type of professionalism 


which insista that the resulta of ameliorative 
research should be made available to the whole 
world, which insists also that the discoverers 


themselves shall not derive any immediate and ~ 


direct pecuniary benefit from them, is expressive 
of the highest ideals of service and calculated to 
attract to the.profession some of the finest spirits 
of the age. Neither can it be said that the prestige . 
of the Royal Society of Medicine, the Royal 
College of Physicians or the Royal College: of 
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Surgeons, or the faculties of medicine of the uni- 
versities of Great Britain suffered through the 
activities of the democratically constituted body : 
actually their prestige was enhanced. The medical 
profession is practically a self-governing body, 
members of the profession predominate on the 
General Medical Council, and the Government puts 
large funds at the disposal of the Medical Research 
Council, most of the members of which, and the 
chief administrative officer, are also members of 
the medical profession. Moreover, they act in an 
executive capacity, and not merely an advisory 
capacity like the scientific members of the Com- 
mittee of the Privy Council for Scientific and 
Indugfrial Research. 

The suggestion that the proposed body for 
science is superfluous is disposed of by the sig- 
natories and supporters of the present appeal : 
among them are some who have held or are at 
present holding high offices in learned societies 
and professional institutions. In another category 
is the vague fear that such a body would tend to 
warp the spirit of the individual scientiflo worker 
or réstrain his freedom of action in any way. 
Much would depend on the character of the 
restraint. It might quite reasonably recommend 
its members not to apply for appointments where 
low initial salaries were not compensated for by 
the prospects of a moderate competency later, or 
where other conditions of service were notoriously 
bad. But it is difficult to imagine in what other 
Ways it would fetter the judgment of an individual. 
It can scarcely be imagined that it would demand 
a thirty-six-hour week, or that it would exhibit 


that peculiar vice of modern trade-unionism— . 


the excessive demarcation of function—or even 
that it would proscribe certain types of research. 
It is obvious that it must do none of these things. 
On the contrary, one of its most important tasks 
might be the freeing of research workers in certain 
industrial undertakings and government depart- 
ments and State-aided institutions from many of 
the unnecessary and irritating restraints from 
which they suffer to-day—oconditions which are 
only possible because of the lack of organisation 
among the victifns. Just as the British Medical 
Association broke down the narrow professionalism 
and exclusiveness of the older sectional organisa- 
tions, 80 could the proposed body promote unity 
among the many distinct and overlapping sectional 
bodies in science. 

It is a little unfortunate that the general news- 
papers, In commenting on the appeal, have unduly 
streased its material aspect, and almost entirely 
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ignored the wider aims outlined. Naturally, a 
body which exists for the purpose of furthering 
and protecting the interests of scientific workers 
must do all in its power to bring about an im- 
provement of the salaries and other conditions of 
service of ita members. The shortage of men and 
women of the first rank for research has been noted 
in nearly every report on scientific research which 
has lately been published, and this shortage is 
attributed to the slender material attractions of 
& career which demands not only a rare type of 
mind, but also the utmost perseverance and. self- 
training. Amateurs of the type of Cavendish and 
Darwin are few in number. The ranks of research 
workers have now to be filled by those to whom 
science must be a profession. ‘‘ Human nature,” 
stated the Observer last Sunday, ‘‘ would have to 
be more exalted than it is to secure that the 
highest gifts would always be devoted to the service 
of knowledge for a reward much lower than accrues 
to mediocre grades of business ability.” Clearly, 
it is the duty of the profession of science to ensure 
that the value put upon ita services is sufficient 
to attract the highest type of recruit. 

More is, however, demanded. Scientific workers 
must be valued not only for their achievements in 
harnessing the forces of Nature to the service of 
man, for giving him a greater measure of control 
over his environment by their successes in the 
combat against the diseases which afflict human 
beings, animals, and plants; for the material 
blessings they bestow on communities, or for the 
potency of the lethal weapons they have devised. 
They must be valued for their greatest achieve- 
ment, the habit of mind which their patient and 
persevering observations and inquiry has engen- 
dered. They can bring to the examination of 
world problems an outlook which cannot rest 
content with partial and incomplete solutions. 
Hitherto, they have been denied the opportunity 
of directing or sharing the control of the affairs of 
a civilisation for which they are mainly responsible. 
Again, the remedy lies with scientific workers 
themselves. They could, if they were united in 
& great resolve, make the nation understand the 
contributions they have to offer to its problems, 
social problems, industrial problems, problems of 
finance. It is essentially their function, and not 
primarily that of a government department, to 
state the aims and the needs of science, and how 
best those needs can be met. It is their paramount 
duty to insist that science should be adequately 
represented in the councils of the nation, and they 
could best accomplish that end if they presented 
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the appearance of a disciplined force instead of 
unorganised or inchoate and impotent factions. 

It may be thought that unity in science will be 
best accomplished by the formation of a federal 
council upon which the various learned societies 
and professional institutions oan -be represented, 
rather than by a body aiming at becoming repre- 
sentative of these varied interests on the basis of 
individual membership. Scientific workers must 
realise, however, that to be effective, a federal 
council must have executive authority. It must 
be in a position, ahould the necessity arise, to take 
action involving each and all of the constituent 
bodies without direct reference to them: in other 
words, the constituent bodies must delegate large 
. powers to, their representatives. The breakdown 
of the Conjoint Board of Scientific Societies was 
largely due to-the reluctance of the various 
societies to grant their representatives any such 
authority ; and, in the end, to the Royal Society 
deciding not to support an appeal to Government 
for increased aid for the publication of scientific 
papers. Other attempts to obtain concerted 
action by the various societies have been equally 
unfortunate. On the other hand, if scientific 
workers are of opinion that a representative body 
able to speak with the authority of the majority 
of men and women professionally qualified for 
scientific service by their university degrees or 
other qualifications, is desirable for the advance 
of science and civilisation, they should make their 
wishes known. 


Modern Geophysics. 


Lehrbuch der Geophysik. ` Herausgegeben von Dr. 
B. Gutenberg. Lieferung 1. Pp. 176. 9:75 
gold marks. Lieferung 2. Pp. 177-400. 13-80 
gold marks. (Berio: Gebrüder Borntracger, 
1926.) 


EOPHYSICS has now ita ‘Lehrbuch’; at 
any rate, it has two-fifths of one at the 
moment of writing, and the remaining instalments 
are promised for an early date. The difficulty 
that no single author can cover the whole subject 
has been met by obtaining the collaboration of a 
number of authors, and the whole is under the 
editorship of Prof. B. Gutenberg, whose distin- 
guished work has already led to great advances in 
selamology and the study of the propagation of 
sound. ‘The first two parts are by Profs. A. Born, 
E. A. Ansel, A. Sieberg, J. Bartels, and Gutenberg 
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The opening chapter consists of three pages on 
coamegony by Born, and gives short surhmaries of 
the nebular and planetesimal hypotheses of the 
origin of the solar system. It is rather unfortunate 
in mentioning work of mine in support of the 
planetesimal hypothesis; though the hypothesis 
I favour starts with the same initial assumptions 
as the planetesimal hypothesis, to the authors of 
which I have often expressed my indebtedness, it 
happens that the principal modification I have 
found neceasary consists in dispensing with the 
planetesimals, and consequently a different name 
is needed for the theory I have advocated. The 
author decides that the primitive earth was fluid ; 
this agrees with my own views, but not with the 
original form of the planeteaimal hypothesis. 

Prof. Born then gives a condensed account of the 
classification of rooks, with much useful informa- 
tion about their composition, mechanical properties, 
and thermal conductivity. Such information in 
an accessible form has long been needed; most 
analysts seam to think that it is much less'important 
to know the density of a rock than whether it con- 
tains 0-3 or 0-5 per cent. of titanium. On p. 8 
aluminium has somehow escaped mention as a 
constituent of felspars. 

The composition and radioactivity of meteorites 
are then described, and Prof. Born goes on to the 
abundance of the chemical elements in the crust. 
The greater density and basicity of suboceanio 
rocks in comparison with oontmental ones are 
brought out. Data concerning radioactivity art 
given, but thorium contents are given only for 
basalta. A very good account of methods of 
determining geological time follows; De Geer’s 
method for post-glacial time is included. The main — 

geographical features of-the earth are described in 
the next chapter. 

There is a remark on p. 52 that the melting- soit 
of basaltic rocks at atmospheric pressure is about 
200°-300° C. lower than that of granite ones, which 
is given as 1100°. F. W. Clarke gives 1240° for 
granite, and values from 1060° to 1250° for basalt 
(“ Data of Geochemistry,” 1924, 298-301). J. H. L. 
Vogt gives 1250° for the orystallization point of 
gabbro, which is chemically similar to basalt, and 
1000° for granite (“ Eoonomio Geology,” 1926, 
207-238). The latter estimates refer explicitly to 
dry material, but it seams to be generally believed 
by geologista that in natural conditions the 
melting-point of granite is more affected by water 
than that of basic rocks. A reconsideration of 
the data on this question is overdue ; such a oon- 
flict of opmion on some of the most important 
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experimental data of geophysics should not be 
allowed to persist. 

A useful discussion of gravity and isostasy by 
` Prof. Ansel follows. The account of the differ- 
ences between the Airy, Pratt, and Hayford views 
af isostasy is clear and good, and there is a short 
account of the figure of the earth. The method of 
. Teduction of gravity observations is described, with 
special application to European data. 

Movements of the crust are then treated by Prof. 
Born. Those on a continental scale are treated 
shortly, and then there is a description of the pro- 
ceases involved in the formation of mountains, with 
many excellent illustrations and accounts of rele- 
vant experiments. Pp. 122-125 are concerned with 
objections to the contraction hypothesis in general; 
not merely to the thermal contraction hypothesis. 
All seem to me quite unsound. One is that the 
strength required in the orust if it is to support 
itself like an arch without resting on the interior is 
many times the crushing strength of rock materials. 
Of course’: but who has said that the crust had to 
become detached from the interior before it could 
be crumpled ? 

Phenomena of denudation and vulcanism are 
discussed in the next two chapters, mainly. quanti- 
tatively. 

The section on earthquakes in relation to geology 
is by Prof. Sieberg. It is concerned mainly with 
macroseismic data; there are several striking 
illustrations showing the fractures, rotations, and 
ether disturbances produced in the neighbourhood 
of an earthquake., In addition to the ordinary 
scales of intensity, Prof. Sieberg gives one of his 
own adapted to disturbances felt at sea. The 
~ Telations of earthquakes to volcanic and tectonic 
disturbanoes, and the physical processes involved in 
earthquakes, are then treated at considerable length. 

The chief types of seismographs are described by 
Gutenberg in the next chapter. <A novelty is an 
account of the torsion seismograph of Anderson 
and Wood, which depends on a cylinder mounted 
on a vertical wire in such a way that ita centre of 
mass is not on the wire. Horizontal disturbances 
of the ground displace the wire and cause the oylin- 
der to rotate abeut it. Then Gutenberg proceeds 
to consider the information yielded by the records 
of distant earthquakes. Most of his work on this 
subject has already been published, but not in so 
convenient a form, and it is so important that & 
connected account of itis invaluable. On pp. 245-6 
tables derived from observation show the times of 
transmission of the direot P and S waves through 
the earth. These times are mostly rather shorter 
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than those obtained by Zöppritz and still used as 
a basis for reductions by Turner; the differences 
for P reach about 12 seconds when the epicentral 
distance is 80°, while those for S are on the whole 


“rather less. 


Gutenberg’s times have been derived from a dis- 
cussion of many more earthquakes than were 
available when Zdpprits wrote, and have been 
supplemented by the amplitudes of the displace- 
ments observed, which afford a valuable check on 
the times measured directly. In addition, he has 
used these times to calculate the times of trans- 
mission of the various other waves theoretically 
possible. Following up some earlier work of R. D. 
Oldham, Gutenberg has found that the earth has 
an extensive central core where the J (distortional) 
wave is not transmitted, and the P (compressional) 
wave travels much more slowly than in the outer 
parts. This opens up the possibility that any wave 
maident on the boundary of this core will be broken 
up into three new waves—compressional waves in 
both shell and core, and a distortional wave in the 
shell. Waves incident on the outer surface, again, 
In general give rise to both compressional and dis- 
tortional reflected waves. The waves transmitted 
into the core can undergo further separations when 
they emerge from it, so ‘that on the whole a very 
complex picture is presented of the motion pro- 
duced by a single earthquake shock. In the figure 
on p. 247 there are 16 curves showing the times of 
transit of waves to different distances ; originally 
only three of these were empirical, and all the 
others are direct inferences from these three by 
means of the ordinary laws of wave propagation. 
I believe I am right in saying that every one of 
these curves has been verified by tracing the 
derived waves on actual records. . 

Near earthquakes and surface waves are then 
discussed, with several other interesting seismo- 
logical questions, and Prof. Gutenberg then passes 
on to water waves and tides. The bodily tide, 
precession and nutation, and the variation of 
latitude are well, if somewhat briefly, discussed. 
The last twenty-three pages form the beginning of 
Dr. Bartels’ article on terrestrial magnetism and 
related phenomena. - 

That the book should be in the possession of 
every geophysicist need scarcely be said. Never- 
theleas one feels at times that the authors’ style is 
cramped for lack of space, and that geophysics is 
too large for one text-book, even one of a thousand 
pages. Still the amount of information compressed 
into the first four hundred pages is astonishing. 

HAROLD JHFFRHYB. 
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Intellectual Activities in France. 

Statistique intellectuelle de la France: tableaux 
relatifs à Tenseignement public, aux bibliothèques, 
aux spectacles, aux publications, préparés sous les 
auspices de PInsttiut International de Coopération 
Intellectuele et de VInstitut de Slatrstique de 
l Universit de Paris. Par Tatiana Beresovaki- 
Chestov. Année 1928-24. Pp. vii+124. (Paris: 
Les Presses universitaires de France, 1926.) 
35 francs. 


fe iman if one wants to discover detailed 

and comprehensive statistics concerning all 
kinds of educational machinery from primary, 
secondary, technical, and art schools to libraries, 
and even theatres, they must be sought In many 
(and often elusive) publications. Here they appear 
in one volume—s recommendation in itself. 

It would be easy, of course, to succumb to the 
usual temptation presented by such a volume, 
namely, to compare its figures with those available 
in Great Britain. That is, however, a temptation 
we shall resist for three reasons. First, it is very 
difficult to make trustworthy comparisons where 
various parts of the machinery and their several 
objectives do not exactly correspond to those in 
Britain. Secondly, considetations of space would 
force us to select only those parts of the machinery 
in which we are specially interested ; and, lacking 
the exact correspondence already mentioned, we 
would merely confirm the haters of statistics in 
their sweeping assertion that figures can be made 
to prove anything. The third reason, however, 
is the most important. It is that the idea behind 
this volume is not merely the presentation of many 
figures which uncontrolled enthusiasts may use to 
show how much more should be done in the fields 
which interest them most, or which railers against 
taxes may use to show in what manner publio 
money is wasted. Nor is it, in the slightest degree, 
a defence of administration. It is a definite re- 
cognition that departmental statistics afford no real 
evidence of the intellectual progress of a country. 

Not yet is it sufficiently realised that education 
is ẹ process by no means confined to the school. 
There are libraries and pictures; theatres and 
cinemas; ohurches and museums; books and 
companions: there are also thoughtless parents 
and heedleas employers; and who will doubt the 
enormous influence of the Press? Al these, and 
countless other important and often unnoticed 
influences, go to make up the forces which deter- 
mine intellectual progress. Only when their inter- 
lacing and interdependent qualities become more 
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clearly perceived will the waste and sprawling 
disorder of the methods by which we try to advance 
become capable of scientific handling and direction. 

To the question of how is this perception to be 
achieved, there are doubtleas as many answers 
as there are difficulties to be overcome; and one of 
the many difficulties arises out of our inevitable 
drive towards specialisation—in education no less 
than in other fields. Aa the specialist becomes 
more immersed in his own developing activities, he 
often beSomes less inclined to do more towards oo- 
operation than to utter phrases of: pious generalisa- 
tion in public, while m private he is apt to become 
contemptuous of what he regards as intrusion. To 
driticise this attitude too severely is futile. It is, 
after all, quite comprehensible and is based upon a 
sound enthusiasm which is of vital importance to 
the swift destruction of the varied barriers against 
man’s completer knowledge of his environment. 
Nevertheless, it must never be forgotten that 
specialisation achieves ita highest value only by 
reason of ita relationship to the great unity of 
knowledge which serves mankind. 

In Great Britain the tendency to draw together 
activities in order to obviate lonely and super- 
fluous endeavour has recently found practical ex- 
pression—particularly in the direction of securing & 
clearing-house for all kinds of specialised information 
—in the formation of the Association of Special 
Libraries and Information Bureaux. On the 
statistical side, it is in the category of such move- 
ments that we would place the present volume? 
It does not pretend to be so complete as might be 
desired. It is, indeed, frankly admitted that the 
lack of certam information makes the work fall 
short of the ideal which has inspired it. Its value, 
however, cannot be over-estimated, and we shall 
look forward to the next volume (1924-25) which is 
already promised. In the meantime we cannot do 
better than conclude by quoting a passage from 
the introduction : 


'“ Une publication comme celle-ci fait comprendre 
à quel pomt nous sommes loin de donner au public 
les renseignements qui serviraient à évaluer la 
deur et la nature de la production frangai 
les sciences, les arta, lea le et P 
ment et en général l’importance de Pactivité in- 
tellectuelle de la France. L’Institut International 
de pi ai Intellectu & fait savoir qu’il 
demanderait & tous les ts .de bien vo 
examiner les mo de multiplier les relevés 
statistiques relatifs à la vie ‘intellectuelle, suivant 
um plan qu’il leur proposera. Il est certain que 
Vapparition simultanée de statistiques bien faites 
sur l'activité intellectuelle de chaque pays pourrait 
singulidrement servir au progrès général” 
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Gmelin’s ‘Handbook.’ 
Gmelin’s Handbuch der anorganischen Chemie. 

Achte völlig neu bearbeitete Auflage. Heraus- 

gegeben von der Deutschen Chemischen Gesell- 

schaft. Bearbeitet von R. J. Meyer. Unter bera- 
tender Mitwirkung von Franz Peters. (1) System- 

Number 13 : Bor. Pp. xix +142. n.p. (2) System- 

Number 5: Fluor. Pp.xvi+86. n.p. (Leipzig 

und Berlin : Verlag Chemie, G.m.b.H., 1928.) 
Tooo chemistry has been so completely 

transformed within recent years that long before 
the completion of the seventh edition of Gmelin’s 
well-known treatise, an entirely re-fashioned and 
comprehensive work, showing but little resemblance 
to the older editions, has been undertaken by the 
German Chemical Society. Except for the non- 
valent gases, which are all grouped into the first 
section, each element is being issued as a separate 
part under a specific ‘system-number’ (not 
identical with ita atomic number), and it is ex- 
pected that seventy separate parte will ultimately 
be issued withm a decade and that the whole will 
form twenty-two volumes. Compounds of ‘two 
elements will be found under the element of the 
higher serial number. Thus a particular subject 
will often be divided, e.g. boron carbide falls under 
carbon, whilst boron sulphide falls under boron, 
but an alphabetical index of subject matter becomes 
unnecessary. At the begining of each section on 
one element there is a full table of contents, a list 
bf abbreviations, an alphabetical register of journals 
to which reference is made, and also a complete list 
of system-numbers to facilitate the location of a 
compound m the complete work. 

(1) In order to adhere to the general plan and a 
the same time to impart to the section on boron a 
certain independence, it has been found advisable 
to include condensed but freely annotated accounts 
af certain topics, which will be discussed in fuller 
detail at a later stage, ¢.g. several pages are devoted 
to a description of metallic borides in general, to 
heteropolyboric acids and organic complexes, and 
to perborates. The literature has been exhaust- 
_ ively studied—-not merely transferred from earlier 
editions—to the*end of 1925, but an addendum of 
seven pages includes some later material. Several 
diagrams are inserted im illustration of the relation 
between electrical conductivity and temperature, 
the influence of alcohols on the solubility of boric 
acid, eto. 

(2) The section on fluorme is illustrated with 
excellent diagrams of the appsratus used by 
Moissan in 1887 in isolating the element, and of 
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the modifications used later by Argo, Meyer, 
and Sandow, and by Simons. The history of the 
element, the general and physical properties, 
electrochemical behaviour and preparation of its 
compounds, are all dealt with in detail and a 
considerable amount of attention is given to 
analytical methods. A comprehensive survey of 
the resulta of atomic weight determinations from 
1814 to 1925 is included. Amongst optical pro- 
perties are found values of atomio refraction, 
wave-lengths in the aro and spark spectra, and 
even quite recent direct measurements of the Ka 
Hne obtained by X-ray analysis. The literature 
has been revised to the middle of 1926. Complex 
fluorides are catalogued in eight (periodic) groups, 


. with formulss and a full list of references. 


Each part is bound in stiff-paper covers and 
clearly printed. When complete the “ Handbuch ’ 
will be an indispensable work of reference to the 
specialista in both pure and applied imorganio 
chemistry, and it will assuredly lighten the tedious 
labour involved in searching the literature. 


Electrometric Methods. 

(1) Hydrogen Ion Concentration: tts Significance 
in the Biological Sciences and Methods for tts 
Determinditons. By. Prof. Leonor Michaelis. 
Vol. 1: Principles of the Theory. Authorised 
translation from the second revised and enlarged 
German edition by Dr. William A. Perlzweig. 
Pp. xiv+299. (Baltimore, Md.: Williams and 
Wilkins Co.; London: Bailliére, Tindall and 
Cox, 1926.) 22s. 6d. net. 

(2) Potentiometric Tstrations: a Theoretical and 

` Practical Treatise. By Dr. I. M. Kolthoff and 
Dr. N. Howell Furman. Pp. xi +8345. (New 
York: J. Wiley and Sons, Inc. ; London: Chap- 
man and Hall, Ltd., 19286.) 225. 6d. net. 

(3) Les tons d'hydrogène: significaron, meésure, 
applications, données numériques. Par W. Kopac- 
zewski. Pp. ix+322, (Paris: Gauthier-Villars 
et Cie, 1926.) 70 france. 

(1) F recent years the application of potentio- 
metric methods to the determination of 

conditions of equilibria in aqueous solutions as well 

as to quantitative analysis has assumed proportions 
of no inconsiderable magnitude, and has thus 
created a demand for text-books on the subjects. 

To English readers the appearance of the second 

edition in Engleh of Michaelie’s well-known 

volume will prove a weloome addition to the text- 

‘books, few in number, whioh are universally appre- 

ciated. It is unfortunate.that in this edition the 
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erroneous calculations of Ghosh, pp. 117-120, on 
the conductivity of strong electrolytes, have not 
been eliminated or replaced by those of Milner 
and Debye and Hickel. The book is specially 
valuable, as it is the only one of which the reviewer 
is aware in which the various types of electrifica- 
tion which oan be produced at interfaces are 
described and discussed. In biology, at least, 
phase boundary membrane and electrokinetio 
potentials appear to be of the greatest significance. 

(2) The volume of Kolthoff and Furman covers 
a somewhat different field. Here emphasis is laid 
on the more recent work on oxidation reduction 
potentials as well as the employment of metal 
electrodes in volumetric potentiometric ‘analysis. 
The book is very well written and the conditions 
necessary for acourate work fully described. Pos- 
sibly the weakest portion of the text is the descrip- 
tive portion in Chapts. vil. and viii. There are 
many simple and accurate potentiometers now on 
the market, such as that constructed by the 
Cambridge Instrument Co. designed specially for 
thia work. These are now employed almost 
universally in research laboratories and works, and 
a short description of such might well replace some 
of the more complicated but no more accurate 
systems described. It is interesting to note that 
adsorption of precipitating ions may cause quite 
serious errors in the end points of various volu- 
metric titrations in which precipitates are formed. 

(3) Kopaczewaki has confined himself to the 
potentiometric and colorimetric methods for the 
determination of hydrogen ions. The theoretical 
discussion on the nature of electrolytic dissociation 
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of nearly twenty pages dealing with the application 
of the principle of least action to the theories of 
gravitational and electromagnetic fields. 

The first chapter works out, by traditional 
methods, the generalisation of M. Cartan already 


. referred to, in which the components I*, of the 


affine connexion in Weyl’s geometry are no longer 
assumed to, be symmetric in the two lower 
indices. Consequently a new true tensor arises, 
namely, the torsion At, =I4, —I"y, which playa an 
important part in the geometry of the generalisa- 
tion of Weyl’s space. The second chapter, which 
is the novel part of the monograph, introduces an 
action integral after the fashion of Mie and Weyl, 
in which the action density is assumed, inifially, 
at all evente, to be a function of two tensors of the 
second order: one, the skew symmetric electro- 
magnetic tensor, which is the rotation of the 
contracted components of the affine connexion, 
T*„ and the other, the gravitational tensor, 
which is the symmetric part of the contracted 
Riemann-Christoffel tensor, Ry. 

The ether thus defined is deduced from a4 
Riemann space by a projective conformal trans- 
formation, and that the vector potential of the 
electromagnetic tensor, apart from a numerical 
factor, can be identified with the contracted torsion 
tensor A,—<A*,. With the action density sọ 
far defined as a function merely of the eléotro- 
magnetic and gravitational tensors, the ether is 
empty, that is, devoid of electric aharge and current. 
When, however, the action density in addition is an’ 
explicit function of the contracted torsion tensor, 
the current vector appears as the partial differential 


and on the various activity coefficienta is treated |-coefficient of the action density with respect to 


very inadequately, whilst the remainder of the 
book, chiefly experimental in character, follows 
the usual course. Erro K. RIDEAL. 





The General Theory of Relativity. 

Les équations de la dynamique de laher. Par 
Prof. Henri Eyraud. Pp. iï + 67. (Paris: 
Albert Blanchard, 1926.) 12 francs. 

is monograph, dealing with the general 

theory of relativity, has a particular interest 
of its own in so far as it deals with a novel applica- 
tion of a recent generalisation of M. Cartan to the 
dynamics of the ether. Besides a brief historical 
introduction of three pages, and an appendix of 
nine pages on the technique of space and time 
measurements, there are two chapters, one of 
nearly thirty pages; dealing with the geometry of 
the spaces of the relativity theories, and another 
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the new tensor. A plausible assumption as to the 
form of the action density in the general case leads 
to an energy tensor of the usual type, with a part 
representing the electromagnetic energy, another 
part representing the electronic energy, and gener- 
ally a third complementary part, which has the 
character of a pressure. The additional hypothesis 
that the action density depends mainly on the 
gravitation potentials, ga, whilst the influence 
of the electromagnetic and current terms is 
comparatively small, leads to the resulta that 
(1) the Lorentz electrodynamics holds, (2) the 
atoms are bounded universes with constant total 
curvature, and (3) the complementary energy is 
absent, both in the ether and the atoms. 

The monograph is very concise, but offers no 
particular difficulty for readers familiar with the 
technique of the general theory of relativity. For 
such readers it will prove to be most interesting. 
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Letters to the Editor. 
[The Editor does not hold himself responsible ii 
ee asia 
the writers of, rejected manusoripis 
other part of Natunm. No notice 1s taken 


of anomymous communtcations. | - 
The Atomic Weight of Silver. 


Is Natura of Deo. 11, 1926, reference is made to 
the determimation of the atomic weight of silver 
Trans. Ohem. Soc., 1926, p. 2510) by H. Brereton 

and H. L. Riley, who, by determining directly 

the ratio Ag:O m 9 silver oxide have obtamed 
the value 107:864+0:0018. This work, carried out 
with we renee Ingenuity and with oere and exacti- 
tude as has only been reached by Th. W. 
Richards and his school, is of cardinal importance. 
As I have the honour to be chairman of the Bub- 
Committee for Atomic Weights of the International 
Commission on Chemical Elements, I have perhaps 
the right, as well as the official duty, of offering a few 
critical remarks. I may be allowed to add that I 
have studied the literature of atomic weights for 
years and I was the first to pro in 1888, the 
yet ae of O = 16 as the standard of atomic weights. 
A lke was almost simultaneously by 
Venable in America, and, es is well known, this has 
become the established practice. As the- atomic 
weights of elements cannot as a rule be determined 
directly in relation to oxygen, secon standards 
are required, and the most modern work published 


by Ri and his school is carried out by 
oe ae ratios : RCl, or yAg: RBr, to deter- 
mine the atomic weight of R. 

The atomic weight of silver has hitherto been a 
relative quantity, dmg upon the atamic weights 


of other elements, chlorme, potassium, 
lithium, and nitrogen. As I have shown in critical 
articles in s ‘ Handbook,’ rt must le between 
107-876 and 107-871, and this view was adopted by 
the International Commussion for Chemical Elements 
*in 1925. In this way the classical value 107-980 of 
Stas (1865) (declared by Ostwald to be exact to the 
limit -- 0-004 1) was ed. 

The best determmation of the atomic weight of 
silver published by the Richards school led them to 
regard the value 107-876 as probably the best, and I 
agreed with them. 

The asia oe of the resulis given by Baker and 
Riley would affect the whole series of results of the 

Richards school, and if we accept 107-864, chlorine 
would become $5-452-35-450 and nitrogen 13-999, 
values highly improbable sec: regard to the whole 
chemical and: physical-chemical work bearing upon 


these elementa. 
After a very careful study of the’ paper of Baker 
and Riley, I permission to point to a posmble 
i tal error which a ra to’ have been over- 
loo by the authors. ey decomposed silver 
oxide by heat and fused the metallic mlver so obtained. 
in an atmosphens of b They do not seem to 
have considered shalker silver is not volatile at ite 
melting point, 960°-5, or a little above this tempera- 
ture. Now Stas distilled mlver with the oxyhydrogen 
flame, and I found in my work on the atomio weight of 
tellurium that it ey be easily distilled by the flame 
al air BULA A R on an open support of lime, 
silver is volstili by using an ordi i 


PT 
a copious brown deposit (of oxide or possibly colloi 
Biver) being f On heating the metallic silver 
obtained by the method of Stas in a tube of the 
hardest Bo ian glase in the vacuum of a Sprengel 
, I found that at a dull red heat a distinct rmg 
of fine particles of metallic silver was deposited on the 
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DOn te of the tube. Silver, therefore, must have 
a 1 but TE vapour tension even at 
400°-500°. Prof. H. Krepelka observed. tedly 
that on heatmg the purest, finely divided Gone 
weight’) silver to ita melting point in hydrogen, a 
distinct sublimate of small globules of metallic silver 
was formed on the cooler parta of the silica tube. 
From this I conchide that metallic silver is volatilised 


to a small extent at a temperature near 1000° to 


which Mesars. Baker and Riley heated it and fused it 
in hydrogen. Thus they would find their atomic 
weigh t too low. 

o question arises what would be the magnitude 
of this source of error. If we assume the real value of 
the atomic weight to be 107-871 or 107-876, we can 
recalculate the data. I have done this, and find that 
if we attribute the difference of Baker and Ruley’s 
value from the value 107-871, the loas of silver on 
fusing would he between the Imits of 0-18 i 
and 0-006 milligram ; if we take silver as 107-876, the 
loas would lie between the limits of 0-20 j and 
0-06 i If we take the mean atomic weight 
107-864 given by Baker and Riley, the losses would be 
sr! super 0:08 milligram and 0-14 milligram. 

CBE tities are so small that the mlver corre- 
de 
fmd 


them would not be visible in any way in 
tube. I confess that I am j to 
e above values so small, but I offer an explana- 
tion and give details in the full paper that will be 
published elsewhere. 

May I say, in conclusion, that many years ago I 
contemplated a direct determination of the ratio of 
the atomic weights of silver and oxygen by reduction 
in hydrogen or in a mixture of hy and nitrogen 
at the lowest poasible temperature, but I could not 
carry out this most diffcilt and delicate work alone. 

BonusLav BRAUNER. 

Bohemian University, Prague. 





THanks to the courtesy of the Editor of NATUBE, 
we are able to reply at once to the very kindly 
expressed criticiam of -Prof. Brauner. He considers 
that there is & le source of error in our recent 
determination of the atomic weight of silver owing to 
the loæ of traces of silver, by voldtilisation, during its 
final melting in hy It is certam that, at the 
temperature of 900°, does give off some vapour, 
but we are convinced that no silver left the weighed 
tube. The silica tube was 17 cm. m , not more 
than half of which was heated m the . The 
rest, shielded frém the heat of the furnace by asbestos 
board, together with the ground joint and narrow 
glass tube, has a length of 20 cm. They were kept 
cool by fanning during the whole time of the e j- 
ment. The current of hydrogen was very slow, 
about one bubble in 8 seconds. 

It is not le that the silver, which may 
volatilise at 900°, should eacape in the state of 

If it escaped at all, it must have been in 


ighteen determinations the same pair of siloa 
and tubes has been used, and microscopic 
examination fails to reveal any trace of depomt on 
the part of the silica tube which was cooled, or in the 
lass tube. A more certain proof, however, is given 
by the weighings. In each determination the silver 
was melted several times in the silica tube until ite 
ight was constant to one or two hundredths of e 
Tf there had been any such loss as Prof 
Brauner has such constancy could neve 
have been attained; the weight of the tube woulc 
have shown & constant diminution. 


a 
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The knowledge of the atomic weight of silver is, 
Prof. Brauner says, of such importance, that we 


have begun a new series of erimenta to investigate 
the volatility and condensibility of silver. 
H. B. BAKER. 
H. L. Rury. 


Imperial College of Science, 
London, 8.W.7. 


A New Method of Measuring the Absolute Surface 
Area of a Metallic Catalyst. 


In a previous communication (Naturg, vol. 118, 
p. 780; 1926) it was shown that simultaneous 
measurements of the electrical conductivity, and the 
thickness of the oxde layer on a film of metallic 
copper ses oat on china-clay rods, enabled the 
fractional decrease in surface area on smtering to 
be evaluated. ; 

The thickneas of the oxide film was measured by 
observation of the surface colour. These results 
give dir the equivalent air thickness of the 
oxidé film, but to convert them into absolute measure 
the refractive ındex of the film must also be known. 
The mineral cuprite, cuprous oxide, has a refractive 
index of 285 and is cubic; whereas cupric oxide, 
occurring in the mmeral om as tenorite, 18 
anorthic, baving values of the refractive index of 2°68 
for red light, and 3-18 for blue. Cupmte is trans- 
lucent, having & red colour; tenorite is more opaque, 
occurring in scaly black : 

The colours shown by the oxide films are so marked 
that it is evident that in very thin films the ab- 
sorption 18 almost negligible in amount. Since the 
oxide film is of higher refractive index than the air 
above it, the dispersion will tend to exaggerate the 
colours shown by films of a given thickness. The 
film is backed by metallic copper, and it is assumed 
that the path difference is caused by the e of the 
light from the top of the film to the ecting mter- 
face at the bottom and back again. With substances 
of such high refractive indices, the hght in the film 
will be practically normal to the film in spite of the 
varying angles of incidence. 

Let S=the surface area of the metal forming M 
grams of oxide spread over the china- 
clay support ; 

O =the electrical conductivity of the film; . 
q = equivalent air thickness of the oxide film ; 
u = refractive index of the oxide ; 
p = density of the oxide ; 
k, =inital value of the constant in the para- 
bobe law for the fall in conductivity ; 
k, = initial value for the equivalent air thickness. 
Then the rate of formation of the oxide as a fraction 
of the total oxide possible 
pS dq \ 
Min’ dt 
is equal to the rate of disappearance of the metal, 
expreased similarly, 1.6. 


1 d&O 
O° dt 
Hence we have 
sg EN Pe oe. YD 


For an activated copper film the following values 
were found, k, and k, bang measured at 210° C: : 
k,=1:52x10-!; k,=2-50x10-2°; u= 2-85 (mean); 
o= 0-64; p=6-3. 
Therefore S/M = 5500 sq. cm. gram of metallic 
oxide A 
= 6900 sq. om. per gram of film. 
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gram of metallic film was 3200 aq. om. 

It is now possible to complete the comparison of 
the surface actavity of pure electrolytic copper with 
that of activated reduced copper (Proc. Roy. Soc., A, 
vol. 110, p. 285; 1926). 2000 sq. cm. of electro- 
lytic od as had an activity that was imperceptible 
at 870° C., whereas the activity of about 70 sq. cm. 
of reduced copper was easily detected at 200° C. 
From the tem ture coefficient of the reaction the 
activity of 540,000 sq. om. of electrolytic copper 
would have been im tible at 200° C.; hence 
reduced copper has an activity that is at least 8000 
times greater than that of electrolytic copper. . 

The activity of the smooth surface is yey small 
indeed when compared with the reduced uct. 

These resulta, while showing very clear y the order 
of magnitude of the surface presented by reduced 
copper, cannot yet be as accurate deter- 
minations until the growth of the oxide film has been 
studied by trometric methods. This research 
is now š F. HURN CONSTABLE. 

Bt. John’s College, 

ridge. 





Spectrographic Observations of the Second 
Green Line of the Auroral Spectrum. 


In previous papers on the origin of the auroral 

trum, and recently ın a letter to NATURE of 

. 4, 1926, E have directed attention to the exist- 

ence of a second green hne lying in the ion of 

about 46280, which should correspond to the line, or 

rather group of linea, N,, of the spectrum from solid 
nitrogen. 

As stated in my letter to NATURE, this second 
auroral line is usually extremely faint and has only 
occasionally been observed with spectroscopes; in 
consequence, various observers have found values of 
the wave-length which differ within fairly wide limits. 

On account of the faintness of the line, and also 
of the fact that the usual photographic plates have a 
minimum of sensitiveness in this region, I was not 
able during the early years of my work to obtain 
this Ime on my plates. 

On a spectro made last autumn, however, on 
a panchromatic plate, I obtained for the first time, 
after an exposure of forty northern-light hours, this 
second line; but it was too faint for accurate 
measurbments. The wave-l obtained was 5228. 

After this had taken I was able 
to obtain a sensitiser which gave the plates a high 
sensitivity in the region wanted. ‘The exposure 
with this plate was made in a small ph 
with fairly high light power and a broad alt. It 

at the Geophysical Institute of Troms¢ for 
fifteen effective northern-light hours. On this spectro- 
gram, which gave the ordinary auroral lines much 
over-exposed, I also now obtained this second green 
Hne very well marked on the plate. : 

The accompanying reproduction (Fig. 1) shows the 
strong green auroral line marked by a, the second 
ee 

d c, d, 4. 

It be natiosd first of all that the second green 
line is not sharp; although much weaker than the 
other lines, it covers a greater part of the spectrum. 
Measurements showed the breadth of the second 

line to be 0:22 mm., while that of the other 
haa, although more .strongly exposed, was only 
0-15 mm. 

From this we can conclude that what 13 called the 

second green line is not a single line, but consists of a 


group of lines. 
Be a he oan ae eo ce 
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is also the case with the N, line from solid nitrogen. 
This fact, which has also been confirmed by McLennan, 
was taken by him to be an argument against my 
theory. We see, however, that the spectrogram 
obtained for the second green line, on the contrary, 
in this has confirmed my view with regard to 
the origin of the auroral 

On account of the smal dispersion and the broad 

d the 


slit we cannot at present fin wave-length of the 





various components of the second green Hne; we 
have only been able to measure the wave-length of 
the maxmmum and limita of the band obtained by 
our plate. The limits are \\5220-5269, and for the 
‘maximum we find 45288. On account of the small 
i ion, errors of a few ms are not excluded. 
paring this result with those obtained for the 
luminescence from solid ni it is of mterest to 
notice that when small quantitied of solid ni are 
condensed in a solid system of inert gases, we find 
one of the components of N, which in oertain cases 
is dominant, to have wave-lengths of ’5286-52389, 
which within the limits of experimenial errors 
CRONE, toe eee tones ound for the: mazes o] hé 
second green auroral line. — L. i 
Physical Institute, Oslo, Feb. 11. 


= 





Biological Fact and Theory. 
Pror. JoHNSTONE’s letter in Natura of Feb. 26 


au an analogy. I happen for my sins to ‘be 
gifted. with 7 poor ematical powers. Like 
i also, on this account I “feel that I may be 
missing something that will help in an understand- 
ing ” of the scientific problems with which mathe- 
matics are conderned.. But I do not therefore attempt 
to belittle mathematical phymcs as Prof. Johnstone 
attempts to belittle the ts of Mendelism. - 
_ He asks “ what are the fundamentals of genetios ? ” 
The fundamentals of genetics to date are, I take it, 
the laws of segregation, independent assortment, and 


lmkage; the. f that the chromosomes carry 
the genes, that the are arranged in 
near order; the etical resulta of heteroploidy 


and chromosome a tions; the individuality of 
the chromosomes (as, of course, complicated by 
crossing-over); the normal ohod oori. determina- 
the theory of genio balance; the faote 
conderning multiple allelomorphs, and multiple, 
modifying, and lethal factors; the new i t 
provi by neo-Mendelian methods into species- 
croases and into the effects of inbreeding and croes- 
breeding ; the origin of certain variations by pomt- 
mutation, chramosome-mutation, Fa agree de- 
ficiency, duplication, balanced le , and abnormal 
crossing-over; the demonstration that Mendelism 
and biometrios are not opposed; the fact that no 
development is possible at all in the absence of at 
least one haploid set of chromosomes ; the demonstra- 
tion that genes often determine the rate of definite 
developmental processes. There are doubtless other 
points which I have forgotten in this hasty survey ; 
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but it is absurd to imply that this 1s not a very 
considerable achievement and an “ample founda- 
tion ” for future work. 

Prof. Johnstone and Prof. Walker both seem to 
think that the sum of the genes cannot be responsible 
for the development of the “ spi aa as a whole ” 
or large characters such as head. But has 
Liverpool never heard of Boveri's iments on 
disperm sea-urchin , published exactly twenty 
years ago?. It mare at present imposaible to 
understand how the sum of the e is responsible 
for the development of the organism as a whole, but 
Boveri made ıt reasonably certain that it is actually 
the case. - 

However, the work of the experimental embryo- 
logista, of Child, and of Goldschmidt, is at last in- 
ning to give us an insight into the how of this problem 
—but only by building on the Mendelian foundation 
which Prof. Johnstone scoms. I would refer oritice 
to Goldschmidt’s new book (“ Physiologisohe Theorie 
der Vererb ”) and to a brief critical summary of 
my own roa. Feb. 23, 1924) as showing how the 
obvious difficulties of the situation may perhaps be 
surmounted. I hope to summarise some of the recent 
work on the relations of heredi constitution to 
developmental physiology in. an article in NATUR in 
the near future. Meanwhile I would merely ask 
Prof. Johnstone whether he, like Prof. Nobl Paton, 
wants to leave on one side all the resulta of Mendelian 
work in our attack upon the problem of heredity 
and its relation to the development of the organiam 
as a whole ? That is the ofly moaning I can attach 
to his oe sentences ; and it appears to me to 
be a counsel of despair. 

Prof. Walker says (Narona, Jan. 29, p. 161) that 
Dobell ‘ proved’ that hereditary characters could not 
be controlled by chromosomes in oertain Protozoa. 
The main reason advanced by Dobell concerned Bex, ` 
and was that the Protozoa in queation were haploid 
during all their sexually differentiated phase. If Prof. 
Walker had been better acquainted with genetical, 
literature he would have remembered that almost 
simultaneously with Dobell’s ‘ proof, Wettstein was 
demonstrating experimentally, and conclusively, the 
control of sex by chromosomes in another group of 
organiams in which sex is displayed in the haploid 
phase—the moases. Dobell’s a priori arguments were 
neyer even theoretically valid, and long ainoe fell 
to the ground on confrontation with actual fact, 

As to Tornier :—If Prof. MacBride chooses to believe 
that experiments on developmental physiology, un- 
accompanied by ing, have any direct pd on 
heredity, I fear I cannot argue with him: to m mind, 
Tornier’s work has just as much (or as little) i 
on the origin of mutations as has that of Driesch or 
Jenkinson or Child. For the information of readers of 
NATURA, however, it should be recorded that Berndt 
(Zts. Ind, Abst. Vererb., 36, 1925) has repeated Tornier’s 
goldfish work, and has also teed: poldash: oi a large 
scale, and fails to verify either Tornier’s facta or con- , 
clusions save in a few negligble details. 

f í JOLIAN 8. HUXLEY. 
King’s College, 


Strand, London, W.0.2, Feb. 22. 





The Radcliffe Science Library, Oxford. _ - 
THE two pafaetanhi on pages 247-8 of NATURE of 
Feb. 12, 1927, m reference to the pro transfer 
of the Radoliffe Science Library at ord to the 
University of Oxford, have been framed in such a 
way a8 to convey a false impression of the facta of 


the pian ent. © Radoliffe Trustees 
woul refore be obliged if the following corrections 
could be inserted : 
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1. The trustees and the electors have refrained from 
appointing a successor to the late Dr. Jackson 
simply in view of the fact that on shortly after his 
death, negotiations for the prip transfer were set 
on foot, pending which 1t would have been undesirable 
to make any fresh appointment. ar 

2. In fact, the Library has been during the last 
few years most admirably carried on by the sub- 
librarian, Mr. James Fo whose services the Uni- 
versity has-recently recognised by conferring on him 
the d of M.A., honors causa, 

3. second perae repi is a travesty of what is 
proposed. Had the writer, or the person who fur- 
nished the materials, candidly examined the print of 
the scheme ef aaoi which ap in two numbers 
of the Oxford University Gazette (Feb. 2 and 9, 1927), 
he must have obeerved that all existing facilities and 
ean of readers and students in the Radcliffe 

cience Library are preserved with meticulous care, 
including in particular ‘ the open shelf’ and the right 
of ing books out into the various scientific depart- 
ments of the University Museum. 


4. In to the suggestions which both - 
graphs , that during these three ‘the 
brary has lost many books by theft ” (an inevitable 


source of loss which 18 in some d common to all 
publio libraries), the plain fact is that the annual 
proportion of such losses has, fallen very much during 
the period in question: such books as have been so 
lost are current text-books of small uniary value, 
and their actual number is exceedingly small. 
COTTESLOE. 
(Chairman of the Radoliffe Trustees.) 





1. LoRD CorTresLoE does not PE. why the 
Radcliffe Trustees, ın negotiating the er of 
scientific books to the University, would not have 
been greatly assisted if they had had the benefit of 
the inside scientific knowledge of their own Librarian. 
Their readers have been deprived of his expert aid 
for three years, and that is a long time in the history 
of a science library, or in the hfa of an undergraduate. 

2. The merite of Mr. Ford and his invariable 
courtesy on trying cocasions are recogni by all 
_who use the Library ; but he would be the last person 
to lay claim to that special knowl of scientific 
literature for which generations of Radcliffe Librarians 
have been famous and belpful. 

8. The success of the Science Library has 
undoubtedly been y due to the above-mentioned 
facilities, wisely given by former Libramans. It is 
agentes doubtful whether the proposed associa- 
tion with the Bodleian, Library will lead to the 
improvement of those facilities. The-e ience of 
many a reader 1s that the difficulties of obtaining 
books from the Bodleian for use in the Radcliffe 
ree aro so great as to be deterrent. 

4, Complainta of undergraduates who, on the eve 
of examination, are deprived of text-books, even 
‘though “of small peotmiary value,” evidently ri 
louder in the ears of their tutors than in those o 
the Radcliffe Trustees. 

Toa WRITER OF THE NOTES. 





A Novel Type of Optically Active Complex 
` Metallic Salt. 

WrawER’S conception of co-ordinated groups and 
of auxilary valency has been extraordinarily useful 
in classifymg and in elucidating the configurations of 
complex metallic compounds. Although many salts 
of this class, such as éris-ethylenediamme cobaltic 
chloride [Co(NH, . CH, . CH, . NH,),]Cl,, have been 
resolved into optically active components, no proof 
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has hitherto been given that an auxiliary valency 
hnking can render a carbon atom asymmetric. This 
interesting proposition has been now established by 
the further study of the recently desaribed salt, 
tetrachloro- pegs ropane monohydrochloride)- 
platinum, NH,. one .CH(NH,). .NH,, HCl, 
obtained by the action of the an enpo uae 
hydrochloride on chloroplatinic acid (Mann, Jour. 
. Soc., 129, 2681; 1926). 

In the new salt the components, PtCl, and two of 
the -groups with some of the associated carbon 
and hy atoms, must lie inside the co-ordinated 

up, w the third ae Ta must protrude 

erefram. It has now been found that the salt can 
be resolved into optically active components by the 
aid of mlver d- and l-camphorsulphonate. The two 
salts, l-base d-acid, and d-base l-acid, have thus been 
obtained in an optically pure state; the hydro- 
chlorides erated from these salts give molecular 
rotations of — 502° and +6501° respectively for the 
mercury green line in aqueous solution at 15°. e 

It is olear, therefore, that the constitution of the 
hydrochlorides must be represented by the folowing 


formula : 
a CH, .NH,, HCl 
SEE 
ota, 


In the above formule the enantiomorphiam of 
seri belo igs associated with asymmetry of the 
middle or -carbon atom of the triaminopropane 
molecule ; this asymmetry arises from the attachment 
of ‘the a- and §-ammo-groups to the platinum atom 
by auxiliary valencies. ‘This is the case to be 
recorded in which asymmetry of a carbon atom 
results from the operation of auxihary valencies. 

The new type of molecular enantiomorphiam now 
disclosed will no doubt appear among numerous 
complex metallic compounds and, ieee a complex 
copper salt, analogous in constitution to the above 
ees salt, has been already prepared (loc. ct.) 

© are now enga on the further investigation of 
these and other related compounds. 

F. G. Mawn. 


W. J. Pore. 
The Chemical Laboratory, 


University of Cambri Feb. 7. 





Migration and Reproductive Rhythm in Birds. 

In a previous letter (NATURE, April 4, 1925) 6 brief 
account was given of an attempt to break the annual 
reproductive rhythm in the Junco (Junco hyamelss) 
and to induce premature recrudescence of the gonads 
in the middle of the winter. It was that 
migration might be dependent on the production of & 
hormone by the o whilst in a certain stage of 
regeneration. to a research grant from the 
Royal Society, I have this winter been able to repeat 
and extend my earlier investigations. Nearly two 
hundred Juncos were trapped on, their southward 
migration in the autumn and divided, as before, 
between two aviaries. The experimental one has been 
artificially lit since Oct. 1, beginning on the first day 
with 5 minutes after darkness, 10 on the second, 15 on 
the third, and goon. The controls got no artificial light. 
Their day was therefore decreasing, while that of 
the experimentals was Toe Denke ban at about 
the same rate as it would have normally in the 
spring. Neither avi is heated. 

An experimental Junco was killed along with 4 
control on Dec. 30, 1926, and dissected. In this ex- 
perimental bird the testes were large and conspicuous 
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and practically in the spring breeding condition. In 
the control the testes were found to be equite minute. 
The birds have been to the severest winter 
weather on record in northern Alberta for at least the 
last twelve years, involving long spells with below- 
zero temperatures with a mmimum of - 35° F. Two 
canaries (one control, one experimental) which lived 


_ -~ 


with the Juncos’under identical conditions and were. 


killed at the end of November 1926, possessed testes 
in isely the same condition as those of the Juncos 
erred to above. - 

Juncos have been released at intervals. Out of 51 
controls liberated between November and March (in 
two winters), 48 have been retaken alve at the point 
of liberation. Of the three remaining, one was fitled 
by a cat, one by a shrike, andthe last by a blizzard. 
In other words, it is evident that, regardless of 
temperature, barometric pressure, weather conditions 
in general, etc., birds released with their’ gonads at 
their Ing minimum, stay where they are even 
though given their freedom hundreds of miles north 
of their normal wintering grounds. They will not 

te while m this condition. 

t of 86 experimentals released this winter after 
the first samples, taken at random from the aviary, 
showed the organs to be developing, 14 have been 
retaken. The other 22 de upon release. All the 
ones retaken have been for examination. With- 
out exception their gonads have been in the condition 
of one or other of the two Juncos referred to above. 
None with organs in an intermediate of develop. 
ment have stayed here n release. from 
liberated birds would probably be too much to hope 
for in the circumstances, but each is ri with a U.S. 
Biological Survey band. mM. Rowan. 

11142—86th Ave. 

Edmonton, Alberta. 





' Carbon Monoxide Poisoning in the Absence 

of Hwmoglobin. 

WARBURG (Biochem. Zeit., 174) p. 471; 1926) has 
ghqwn that carbon monoxide depresses the rate of 
oxygen consumption by yeasts and a micrococcus, 
and that the amount of carbon monoxide required to 
produce a given effect increases with the 
pressure of oxygen. He concluded that carbon 
monoxide competes with oxygen for a catal con- 
cerned in respiration, as it does’ for hæmoglobin in 
vertebrates. He also showed that the ity of 
oxygen for this substance is 7-14 times that of carbon 
monoxide, instead of 1/150 to 1/550 as in the case of 
hæmoglobin at 15° C., and that, like carbon monoxide’ 
hemoglobin, the compound formed with carbon 
monoxide is dissociated by light. 

I bave extended these observations to two higher 
organisms, namely, the wax-moth Galleria mellonella 
and the creas plant dium aatwum, Tho moths 
behgve normally m so little as 2-0 cent. oxygen 
at atmogpheric pressure provided this gas is diluted 
with ‘nitrogen,’ but become motionless in 0-8 
cent. In intermediate concentrations they are feeble 
and ataxic. When, however, thé oxygen is diluted 
with carbon monoxide, about 16 per cent. of an 
atmogphere of oxygen is needed for normal behaviour, 
and in 88 per cent. oxygen + 9] cent. carbon 
monoxide they are completely immobile. With inter- 

iate amounts of oxygen, smaller amounts of 
carbon monoxide are poisonous. On admitting air, 
recovery is rapid and complete. 

Crees seeds would not germinate at all in atmo- 
spheres containing less than 1-7 per cent. oxygen 
when diluted with ni and even in 5 per cent. 
oxygen growth was poor, though it was almost normal 
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in 10 per cent. When the oxygen was diluted with 
carbon monoxide there was no germination what- 
ever under 8 per cant. o only a few seeds 
ope in 7 per cent., while in 14 per cent. was 

w. A comparison of different cultures showed that 
for a given amount of growth 2-3 times as much 
oxygen was needed in the presence of large quantities 
of carbon monoxide as in ita absence. Carbon 
monoxide is therefore relatively leas poisonous for 
creas than for moths or yeast. i 

The most probeble conclusion from these - 
ments is that oxygen, before rt can be utilised for 
some at least of the oxidative processes in the cell, 
must combine with a substance possessing a leaser 
but well-marked affinity for carbon monoxide, these 
two gases combining ‘with the same up in ite 
molecule. As this substance is found in higher 
animals and plants as well as bacteria and fungi, it 
is probebly a nearly universal cell constituent. The 


apparently different ratio of ita affinities for oarbon 


monoxide and o in creas as com with 
yeast nd moths, is of course paralleled in the case 
of hæmoglobins from different animals. 


; J.B. 8. HALDANE. 
Schoo] of Biochemistry, j 
University of Cambridge. 





Persistent Lines of Hafnium. l 
A NUMBER of spectra of zirconium ores and oxides 
have been examined for persistent Imes of hafnium, 


the wave-lengths for this latter elament given 
by Hansen aiid Werner ATURS, 112, 618; 1923). The 
most persistent Imes o ed—three of which were 
found in all spectra examined—are at wave-lengths 


2778-40, 3866-85, and 2919-55 angstroms, 


of which the first is the most 1 t. Other lines 
erg tly leas i t are 2516-85, 2887-15, 2898-25, 
2904-40, ( 80), 2940:80, 2064:85, 3194-20. (The 


line 2904:80 is uncertain on account of a 
zirconium line nearby. The hafnium line and ita 
neighbour 2904:40 are ly a pair like those at 
2513-00 and 2512-70: o line 2904-40 is very per- 
sistent, but the shorter pair are not.) 

On account of the shortness of the range of Hansen 
and Werner's wave-| none of these lines may 
safely be considered to be true rates ultimes, but their 
persistence may have some ical utility. In-thia 
a Wing eA thet ihe aie Gis ae 
slightly more difficult of examination: than are fairly 
ite of the’richness of the preponderant 

mInvol With moderate dispersion (AA 7000- 
2100 on a 10-inch plate) and good focus, the number 
of blends mvolving strong hafnium lines in the region 
studied is amall and for analytical purposes probably 
of little moment. In using the ores and oxides of 
zirconium in @ carbon aro, satisfactory spectra were 
not frequently-obtamed unless the arc carried enough 
current to be noisy. When satisfactory sirconium 
spectra were got there was no uncertainty about the 


hafnium traces, repeated exposures giving concordant 
resulta. Of the ores at hand the ri was of 


Wisconsin ori being ge na only by conoen- 
trates from a lina ore which was not available in 
crude state. In addition to the commoner elaments in 
the ores, scandium appeared strongly in several cases. 

Regularities m the spectrum of hafnium, to which. 
the persistent lines should be a guide, have not yet 


ee satisfactorily. The aro should be 
of odd Srna ea MoLennan, MoLay, and Smith 
(Proc. Roy. Soc. 


London, 112, 76; 1926), applying 
Hund’s prmciples, make the lowést arc term a Sas yo 
F. Inspection of Hansen and Werner’s wave n 

beginning with the differences between the most, per- 


“ 


` 
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sistent observed lines reveals a number of apparent 
triplets, and several triplet combinations having satas- 
factory intensities the latter meeting possible 
inner quantum restrictions. Lacking confirmation such 
as Zeeman. effect, these regularities seam, however, too 
conjectural to deserve recording at ide 


New York University. 


The Intrinsic Fields in Ferromagnetic Substances. 


From many points of view it seems evident tbat 
the so-called ‘molecular field’ introduced by P. Weiss 
into the theory of ferro tiam cannot be purely 
magnetic. The magnitude of such a field, if responsible 
for the ferromagnetic phenomena, would be of the 
order of 107? gauss (in the saturated state). On the 
other hand, a purely magnetic field of the same order 
of magnitude, as W. Voigt has pointed out, is hg ad 
for accounting for the enormous Faraday- or - 
effect in ferromagnetic substances. The study of this 
effect in the infra-red part of the spectrum (where the 
classical theory of ‘free’ electrons m me is fairly 
valid) seems to make it probable that the so-called 
‘free’ electrons moving between the atoms of iron or 
nickel are influenced by intrinsic magnetic fields of the_ 
order of 107 . Thus two independent sources seem 
to make probable the existence of such enormous mag- 
netic flelds. Since both methods are, however, more 
or less indirect, it seamed worth while to work out a 
direct experimental method which could give some 
information as to the fields existing inside a ferro- 
magnetic substance. 

AS an instrument for studying the intrinsic fields, 
a narrow beam of real free electrons, §-particles, was 
chosen. If a magnetic field exists inside a-magnetised 
foil of nickel, it is evident that the beam of £- icles 
passing through the foil will be deflected. © ex- 
perimental ent was chosen in such & wa 
that fields of the order of 10* gauss (that is, fields of 
the order of the induction actually existing) would 
remain unnoticed. But fields exceeding 10* 
could .be easily detected by the displacement of the 
traces of £- icles on & photographic plate. Nickel- 
foils of 0-015 mm.—0-022 mm. thickness were mag- 
netised in flelds of about 500 gauss and more. 

No difference whatever was detected between photo- 
graphs taken using magnetised and d l 
nickel foil. Thus it can be claimed that no magnetic 
field exceeding 10° gauss exists ın a ferromagnetic 
substance 


end scattermg 
oes are In 
J. DORFMAN. 





Further experiments on the 
of fs-particles in ferromagnetio 


p ; 
Physical-Technical Laboratory, 
Leningrad, Jan. 6. 


Action of Magnetic Fields on the Refractive 
Index of Carbon Dioxide Gas. 


In Narur of Nov. 20, 1926, p. 784, Megara. Ghosh 
and Mahanti rt an alteration of refractive mdex 
of carbon diomde on applying a magnetic field of 
8600 gauas transversely to the direction of - 
tion of the hght. They attempt to explain this effect 
by an orientation of the molecules in the etic 
.fleld. Now in & the molecules of which are 
orientated, if s on the refractave index were 

one would naturally anticipate the primary 
ieee be a double refraction. Raahnan 
(Proceedings of the Indian Association for ths Oultiva- 
tion of Science, 10, 1.85; 1926) has searched diligently 
for this effect in pure carbon dioxide over the whole 
range ‘of pressures used by Ghosh and Mahanti, and 





his results were uniformly negative. For this reason | 
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an effect of the type described could not be due to 
molecular orientation. Further, the basis for the 
supposition of orientation in polyatomic gaseg, 
namely, the riments of Glaser on their sus- 
He ity, has been rendered uncertain by 
(Ann. d. Physik, 81, 229; 1926). Usmg a 

more satisfactory method, the latter was unable to 
reproduce Glaser’s resulta. These facts made the 
ta of Ghosh and Mahanti very difficult to 
understand, and it was considered worth while to 


t them. 

Fields of 3600 and 6000 a were used. The 
carbon diomde was prepared by heating pure sodium 
bicarbonate, and was dried by freezmg and over 
phosphorus pentoxide. A Jamin refractometer was 
used, illuminated by the green lime of seas (i 
= 5461. The compensating tube was evacuated ; 
the other lay between the poles of an electromagnet. 
Carbon dioxide was admitted by a leak into the 
second tube, and at the same time the fringe shift 
was noted. In all sixty fringes the cross-wire 
for the range of pressure, 0450 mm. mercury, 4s 
o to eight m the experiment of Ghosh and 

ti. On plotting preasure against fri l 


the same straight line was obtamed whether the 


fleld was on or off, and on reduction the refractivity 
agreed to within one-half per cent. with the tabulated 
value. In faot, the ts seem quite moonsistent 
with the parabolic curve of Ghosh and Mahanti. 
E. T. 8. ApPLHYARD. 
Cavendish Laboratory, Oambridge. 





Magnetic Induction in Continuous Media. 

CONSIDER & volume r of any shape, occupied by 
material of unit permeability, having reaistivity p. 
(e.m.u.) placed in an alternating magnetic field o 
arbitrary distribution, sinusoidal in time, with 
are p. Let L ita leading dimension. 

e three parii which, together with the 
Appuni field di ution, determine the heat generated 
and the power d ically conserved in the volume 
T, are L, Pp, D. Then if H aan denotes the ap 
tude of the magnetic field at a particular point, the 
heat generated can be written 


“ 


HY. Laptprf( =P) erg. /sec.~1, 


where the function f depends, tnier alia, on the dis- 
tribution of H. It is supposed that the greatest 
dimension of the volume r is short oampared with 27°, 
iis, anoman e iain a ahs bn pomibis 
adimensional combination of the eters. 

Then py must have dimensions LAT-1, and may 
therefore written ECEE woe f is arbitrary. 
If then we vary any two of parameters, 50 as to 
keep [p/p constant, the power dissipated will vary 
as Lp, L*p, p\/p/p according to the variables chosen, 
while for a complete variation, subject only to the 
above restriction, the power remams proportional 
to Iy Pp. : 

Variation of L has been supposed to take place by a 
variation of the soale of the Bie aad tha fald 
H. Variation of the power l mically conserved 
baoa tollowa: thn eaae rae as (Ho Pora di: 
aipated. 

Apparently this principle of similitude has not 
previously been formally enunciated. 

0. R. Bura. 
N. RyraNndD Davis. 
Research Depa t, : 
Metropolitan-Vi Electrical 


i Apa , Ltd. 
Trafford Park, Manchester. 
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Physical Aspects of Quantum Mechanics.! 
By Prof. M. Bory, University of Göttingen. 


Í purpose of this communication is not 

to give a report on the present status of 
quantum mechanics. Such a report has recently 
been published by W. Heisenberg, the founder of 
the new theory ( (Die N Natururssenschaften, 45, 989, 
1926). Here we shall make an attempt to under- 
stand the physical significance of the quantum 
theoretical formule. 

At present we have a surprisingly serviceable 
and adaptable ap tus for the solution of 
quantum theoretical problems. We must insist 
here that the different formulations, the matrix 
theory, Direo’s non-commutative algebra, Schrod- 
da, s partial differential equations, are mathe- 
ie ae equivalent to each other, and form, as a 
whole, a aingle theory. This theory enables us to 
compute the stationary states of atoms and the 
corresponding radiation, if we neglect the reaction 
of the radiation on the atoms ; it would seem that 
in this respect we have nothing more to wish for, 
since the result of every example in which the 
calowlations are carried out agrees with experi- 
ment. 

This question, however, of the ee states of 
matter does not exhaust the field hysical 
problems. Perhaps more err dara is the 
question of the course of the Sena that 
ocours when equilibrium is disturbed. Classical 
physics was entirely concerned with this question, 
as it was almost powerless toward the problem of 
structure. Conversely, the aan of the course 
of phenomena had practically disappeared from the 

uantum mechanics, because it did not immediately 

t into the formal developments of the theory. 
ere we shall consider some attempta to treat this 
problem on the new mechanics. 

In classical dynamics the knowledge of the state 
of a closed m (the position and velocity of all 
ita particles) at any instant determines unam- 
biguously the future motion of the system ; that 
is the form that the principle of causality takes in 

ysics. Mathematically, this is expressed by the 
ha that physical quantities sa differential 
equations of a certain type. But ides these 
causal laws, clagsical physica always made use of 
certain statistical considerations. As a matter of 
fact, the occurrence of probabilities was justified 
by the fact that the initial state was never exactly 
known; so long as this was the case, statistical 
methods might be, more or less provisionally, 


adopted. 

The elementary theory of probability starta with 
the assumption that one may with reason consider 
certain cases equally probable, and derives from 
this the probability o complicated combinations 
of theese. More generally: with an 
assumed distribution (for example, a uniform one, 
with equally probable cases) a d dent dis- 
tribution is derived. The case in which the derived 

Hixtenaion a paper read before Section A (Mathematics and 
Pbyrica) of the Brizah Association at Oxford on Aug 10, 1986. 
Translated b 


author is very much 
obliged to Mr. O Diario fer tia careeul Gansta: 
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distribution is entirely or partly independent of the 
assumed initial distribution is naturally particularly 
important. 

o physical procedure corresponds to this: 
we make an assumption about the initial distribu- 
tion, if possible, one about equally probable cases, 
and we then try to show that our initial distribution 
is Irrelevant for the final, observable, results. We 
see both parte of this procedure in statistical 
mechanics : we divide the phase space into equally 
probable cells, guided ny by certain general 
theorems (conservation energy, Liouville’s 
theorem); at the same time we try to translate 
the resulting space-distribution into a distribution 
in tyme. But the ergodic hypothesis, which was 
to effect this translation, states that every 
system if left to itself covers in time ita phase 
space uniformly, is a pure hypothesis and is likely 
to remain one. It thus ssems that the justification 
of the choice of equally probable cases by dividing 
the phase space into cells can only be derived a 
postervors from its success in explaining the observed 
phenomena. 

We have a similar situation in all cases where 
considerations of probability are used in physica. 
Let us take as an example an atomio collision—the 
collision of an electron with an atom. If the 
kinetic energy of the electron is less than the first 
excitation potential of the atom the collision is 
elastic: the electron loges no energy. We oan then 
ask in what direction the electron is deflected b 
the collision. The classical theory 68.0 
such collision as causally determined. one knew 
the'exact position and velocity of all the electrons 
in the atom and of the colliding electron, one could 
compute the deflexion in advance. But unfortun- 
ately we again lack this information about the 
details of the system ; we bave again to be satisfied 
with averages. Itis usually forgotten that in order 
to obtam these, we have to make an assumption 
about equally probable configurations. This we 
do in the most ‘natural’ way by expresaing the 
co-ordinates of the electron in ite initial path 
(relative to the nucleus) in terms of angle variables 
and phases, and by treating equal phase intervals 
as equally probable. But this is only an assump- 
tion, and can only be justified by ite resulta. 

The peculiarity of this procedure is that the miaro- 
scopic co-ordinates are only introduced to keep the 
individual phenomena at least theoretically de- 
terminate. For practical purposes they do not 
exist: the entalist only counts the number 
of particles deflected through a given angle, with- 
out bothering about the details of the path; the 
essential part of the path, m which the reaction 
of the atom on the electron ocours, is not open to 
observation. But from such numerical data we 
can draw conclusions about the mechanism of the 
collision. A famous example of this is the work of 
Rutherford on the dispersion of a- icles ; here, 
however, the microscopic co-o tes are not 
electronic phases, but the distance of the nucleus 
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the validity of Coulomb’s law for the reaction 
between the nucleus and the. a-particle. -The 
microscopic co-ordinate had been elimmated from 
the theoretical formula for the distribution of the 
particles over different angles of deflexion. 

We thus have an example of the evaluation of a 
field of force by counting, by statistical methods, 
and not by the measurement of an acceleration and 
Newton’s second law. 

This method is fundamentally like that which 
makes us suspect that a die is false if one face keeps 
turning up much more often than every sixth throw; 
statistical considerations indicate a torque. An- 
other example of this is the ‘ barometer formula.’ 
Of course, we can derive this dynamically, if we 

the air as a continuum and require equi- 
librium between hydro-dynamical 
gravity ; but actually pressure is- only defined 
statistically as the average transport of momentum 
in the collisions of the molecules, and it is therefore 
. not merely permissible but also fundamentally 
more sound to the barometer formula as 
ea counting of the molecules in a vitational 
fleld, from which the laws of the field may be 
derived. 

These considerations were to lead us to the idea 
that we could’ replace the Newtonian definition 
of force by a statistical one. Just ags in classical 
mechanics we concluded that there was no external 
force acting if the motion of the particle was recti- 
linear, s0 here we should do so if an assembly of 

icles was uniformly distributed over a i 
Aho choice of suitable co-ordinates leeds to simi 
poaa on both theories.) The L of a 

orce, classically measured by the tion of a 
particle, would here be measured by the mhomo- 
geneity of an assembly of particles. 

In the classical theory we are of course faced 
with the problem of reducing the two definitions 
of force to one, and that is the object of all attempts 
at a rational foundation of statistical mechanics ; 
we have tried to make olear, though, that these 
have-not been altogether successful, use in the 
end the choice of equally probable cases cannot be 
avoided. »' + 

With this preparation we turn our attention to 
quantum mechanics. It is notable that here, even 
historically, the concept of a priors probability has 
played a part that could not be thrown back on 
equally probable cases, for example, in the transi- 
tion-probabilities for emission. Of course this 

ight be merely a weakness of the theory. 

t is more important that formal quantum 
mechanics obviously provides no means for the 
determination of the. position of i in space 
and time. One might object t according to 
Schrödinger a particle cannot have any sharply 
defined position, since it is only & group of waves 
with vague limita ; but I should like to leave aside 
this notion of ‘ wave-packets,’ which has not, and 
shamed cannot be, carried through. For 

"3 Waves move not im ordinary space 
but in configuration space, that has as many 
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description of the system contains certain declara- 
tions about the energy, the momenta, the angular 
momenta of the system ; but it does not answer, 
or at least only answers in the limiting case of 
classical mechanios, the question of where a cer- 
tain particle is at a given time. In this respect 
the quantum theory is ‘in agreement with the 
expermentalists, for whom microscopic co-ordmates 
are also out of reach, and who therefore only count 
instances and ind in statistics. This 

that quantum m ios similarly only answers 
properly put statistical questions, and says nothing 
about the course of individual phenomena. It 
would then be a singular fusion of mechanics and 

According to this, we should have to connegt with 
the wave-equations such a picture as this: the 
waves satisfying this equation do hot represent the 
motion of Poe of matter at all; they only 
determine the ible motions, or rather states, of 
the matter. tter can always be visualised as 
consisting of point masses (electrons, protons), but 
in many cases the particles are not to be identified 
as individuals, e.g. when these form an atomic 
system. Such an atomic system has a discrete 
set of states ; but it also has a continuous range of 
them, and these have the remarkable property that 
peas laces ana E a Sai ea ae 
away from the atom, and wi ite velocity, just 
as if a particle were being thrown out. This fact 
justifies, even demands, the existence of partioles, 
although this cannot, in some cases as we have said, 
be taken too literally. There are electromagnetio 
forces between these particles (we neglect for the 
moment the finite velocity of propagation) ; they 
are, so far as we know, given by classical electre- 
d ica in terms of the positions of the particles 
Noe example, a Coulomb attraction). But these 

orces do not, as they did classically, cause acoelera- 

tions of the particles ; they have no direct bearing 
on the motion of the particles. As intermediary 
there is.the wave field: the forces determine the 
vibrations of a oertain function ¥ that depends 
on the positions of all the particles (a function in 
configuration space), and determine them because 
the coefficients of the differential equation for y 
involve the forces themselves. 

A know of ¥ enables us to follow the course 
of a physi cee In -so far ag it is quantum 
mechanically determinate: not m a causal sense, 
but in a statistical one. Every process consista of 
elementary proceases, which we are accustomed to 
call transitions or jumps; the jump itself seems 
to defy all attempts to visualise it, and only its 


| result can be ascertained. This result is, that after 


the jump, the system is in a different quantum state. 
The function determines these transitions in the 
followmg way: every state of the system corre- 
nds to a particular characteristic solution, an 

i on, of the differential equation; for 
example, the normal state the function y,, the next 
state Ya etc. For simplicity we assume that the 
system was originally in the normal state ; ‘after 
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the occurrence of an elementary process the solution 
has been transformed into one of the form 


me, Uy te, Pates bys, 

which represents a ition of a number of 
eigenfunitions with definite amplitudes ¢,, Cy Cy 
... Then the squares of the amplitudes c, c,® 
... , give the probability that after the jump the 
system is in the 1, 2, 3, state. Thus c, is the 
probability that in spite of the perturbation the 
n remains in the normal state, c,” the prob- 
ability that it has jumped to the second, and so 
on.* These babilities are thus dynamically 
determined. But what the system actually does 
is not determined, at least not by the laws that are 
at present known. But this is nothing new, for we 
saw above that the classical theory—for example, 
for the collision problem—only gave probabilities. 
The classical theory introduces the microscopic 
co-ordinates which determine the individual process, 
only to elimmate them because of ignorance by 
averaging over their values; whereas the new 
theory gets the same resulta without introducing 
them at all. Of course, it is not forbidden to 
believe in the oxistence of these co-ordinates ; but 
they will only be of physical significance when 
methods have been devised for their experimental 
observation. 

This is not the place to consider the associated 
ras a problems ; we shall only sketch the 
point of view which is forced upon us by the whole 
of physical evidence. 
classical duty of determining directly the motion of 

icles and allow them instead ta determine the 
probability of states. Whereas before i} was our 
purpose to make these two definitions of force 
equivalent, this problem has now no longer, strictly 
ing, any sense. The only question is why the 

classical definition is so teeta 


or a pN class of 
phenomena. As always in such cases, the answer 
18B: Because the classical theory is a limiting 
case of the new one. Actually, it is usually the 
‘adiabatic’ case with which we have to do: t.e. 
the limitmg case where the external force (or the 


_ reaction of the pf the system on each other) 
acta very slowly. In this case, to a very high 
approximation 


a? =l, t=, c7=0.. ., 
that is, there is no probability for a transition, and 
he eyetcra is’ thi ther initial’ elate in after the 
ceasation of the perturbation. ch a slow 
perturbation’ is therefore. reversible, as it is classi- 
cot One can extend this to the case where the 
system is really under different conditions 
from the imitialeone; s.e. where the state has 
changed adiabatically, without transition. That is 
the limiting case with which olassical mechanics is 
concerned. 
It is, of course, still an o 
these conceptions can in 


* We may point out that thts theory is aot equivalent to thas of 
Bohr, Kramers, Slater. ice dette ales come A A 


question whether 
cases be preserved. 
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We free forces of their. 


The problem of collisions was with their help given 
a quantum mechanical formulation ; and the result 
is qualitatively in full agreement with experiment. 
We have here a precise interpretation of just 
those observations which may be regarded as the 
most immediate proof of the quantised structure 
of energy, namely, the orttical potentials, that were 
first observed by Franck and Hertz. This abrupt 
occurrence of excited states with increasing elec- 
tronic velocity of the colliding electron Flisa 
directly out of the theory. The theory, moreover, 
yields general formule for the distribution of 
electrons over the different angles of deflexion, 
that differ in a characteristic way from the results 
a aU ae pec ieee! A . This was 
first pointed out by W. Elsasser (Die Naturwissen- 
, 18, 711, 1925) before the development of 
the general theory. He started with de Broglie’s 
idea that the motion of particles is accompanied by 
waves, the frequency and wave-length ot which is 
determined by the energy and momentum of the 
particle. Elsasser computed the wave-length for 
slow electrons, and found it to be of the order . 
of 10-8 om., which is just the range of atomic 
diameters. From this he concluded that the 
collision of an electron with an atom should give 
rise to a diffraction of the de Brogle waves, 
rather like that of light which is scattered by small 
icles. The fluctuation of the intensities in 
te directions would then represent the 
regularities in the distribution of the deflected 
electrons. Indications of such an effect are given 
by the iments of Davisson and Kunsmann 
(Phys. Rev., 28, 243, 1923), on the reflection of 
electrons from metallic aces. A. complete 
verification of this radical hypothesis is furnished 
by Dymond’s iments on the collisions of elec- 
trons in helium (Natura, June 13, 1925, p. 910). 
Unfortunately, the present state of quantum 
mechanics only allows a qualitative description of 
these phenomena ; for a complete account of them 
the SoldR: of the problem of the helium atom 
would be It therefore seems particu- 
larly important to explain the above - mentioned 
experiments of Rutherford and his co-workers on 
the dispersion of a-particles ; for in this' case we 


-have to do with a simple and completely known 


mechanism, the ‘diffraction’ of two- charged 

ioles by each other. The olassical formula 
which Rutherford derived from a consideration of 
the hyperbolic orbits of the particles, is experi- 
men verified for a large range; but recently 
Blackett has found departures from this law in the 


encounters between a-particles and light atoms, 
and has that these might also be ascribed 
to diffraction effects of the de Broglie waves. At 


present only the preliminary question is settled, of 
whether the classical formula can be derived as 4 
limiting case of quantum mechanics. G. Wentzel 
(Zest. f. Phys., 40, 590, 1926)- has shown that 
this is in fact the case. The author of this oom- 
‘munication has, furthermore, carried through the 
computation for the collision of electrons on the 
hydrogen atom, and arrived at formule: which 
represent simultaneously the collisions of particles 
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of arbitrary energy (from slow electrons to fast . 


a-partioles). As yet this has only been carried out 
for the first approximation, and so gives no account 
of the more detailed diffraction effects. This 
calculation thus yields æ single ion for the 
Rutherford deflexion formula and the cross section 
of the hydrogen atom for electrons in the range 
studied explicitly by Lenard. The same method 
leads to a calculation of the probability of excitation 
of the H-atom by electronic collision, but the 
calculations have not yet been completed. | 

It would be decisive for the theory if it should 
prove possible to carry the da eea further, 
and to see whether it ishes an explanation of 
the departures from the Rutherford formula. 
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Even, however, if these conceptions stand the 
experimental test, it does not mean that they are 
in any sense final. Er amon mo n 
depend too much on the usual notion of space and 
time. The formal quantum theory is much more 
flexible, and susceptible of much more general 
interpretations. It is possible,- for “example, to 
mix up co-ordinates and momenta by canonical 
transformations, and so to arrive at formally quite 
different systems, with quite different wave 
functions y. But the fundamental idea of waves 
of probability will probably persist in one form or 
another.” 


* Compare the artaole of Dr. ho macy Waa efter Foundations 
of Quantum Theary,” to appear In a ater of NATURE. 


Benedictus de Spinoza, 


pe years ago a memorable gathering of 

distinguished men assembled at The Hague, 
under the presidency of Prince Alexander of the 
Netherlands, on the occasion of the two-hundredth 
anniversary of Spinoza’s death. They met m a 
building which was only a few yards away from 
the house in the Paviljonensgracht where the 
philosopher had t the last few of his life, 
and where on Feb. 21, 1677, he died. ‘The prin- 


' cipal speaker at that gathering was Ernest Renan ; 


and, having in mind the monument about to be 
eed and ref to the humble dwellmg hard 
by, Renan exclaimed: “ From his granite pedestal 
Spinoza will teach us all to follow the way which 
he found to happiness, and, centuries hence, men 
of a crossing the Paviljonensgracht, will say 
to th ves, ‘It is perhaps from this spot that 
God’ was most nearly seen” The statue was 
finished in 1880; and now, on the two-hundred- 
and-fiftieth anniversary of.Spinoza’s death, it is 
proposed to complete the memorial by scquiri 
the house, to be called the Domus Spinorana, 
equipping it as a home for research and as & 
meeting-place for scientific workers of various 
nationalities. It will be a fitting tribute to one of 
the world’s greatest minds. 

The story of this lonely thinker’s life has fre- 
quently: been told. Born at Amsterdam, whither 
his father had migrated from Po about thirty 

previously, on Nov. 24, 1632, he t the 
whole of his days in Holland., His mother died 
when he was barely six years old, and his father 
when he was twenty-two. Two years after his 
father’s death he was excommunicated by the 
Rabbis; and from that period onwards he lived 
in modest lodgings, supporting himself at first 


pe A ee y grinding lenses 
or spectacles and optical instruments, in which 


latter occupation he persevered-to the end. Until 
1660 he remained in Amsterdam, where he became 
the leading spirit of a small circle of friends, who 
after his departure met iodically to discuss 
hilosophical papers which he sent to them. 
m 1660 until 1663 he resided in Rhynsberg, 
near Leyden, and there he wrote the “ De Intellectus 
Emendatione,” part of his exposition of Descartes’ 
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By Prof. G. Dawzs Hioxs. z 


“ Prinotpia ” with the appendix, “ Cogitata Meta- 
pi > and perhaps a portion of the “ Ethics.” 

1663 he ramoved to Voorburg, near The Hague, 
and stayed there until 1670. At Voorburg he was 
at first occupied with the “ Ethios,” but laid it 
aside in order to devote himself to the “ Tractatus 
Theologico-Politious,” which seemed to him to be 


the more tly needed, and which was published 
anonymously in 1670. In 1670 he removed to 
The e, where he remained until his death in 


1677. Here he finished the “ Ethics ” and wrote 
the unfinished “ Tractatus Politicus,” both of 
which were published in the “ Posthuma,” 
that appeared before the end of the year 1677. 
Nearly two ‘centuries later there was discovered 
and published the Dutch text of a work of Spmoza’s 
which appears to have been called “ Tractatus de 
Deo et homine ejusque felicitate,” written about 
the year 1660. ° 
At the beginning of the treatise ““ De Intellectus 
Emendatione,” Spinoza relates the circumstances 
that led him to devote himself to philosophical 
inquiry. The ordinary objecta of human pursuit 
—sensuous enjoyment, wealth, station—had all 
evinced themselves, even when attained, as in- 
capable of yielding real and lasting happmess. 
The reason seamed to him to be due to the fact 
that, while these objects are invariably transitory 
and fleeting in character, in making them ultimate 
ends men take them to be ent and self- 
sufficing. ‘True bleasedness (beatitudo) could come 
only from being in possession of a changeless and 
abiding object of love, and there is, he was assured, 
no way of obtaining that possession save by know- 
ing thi as they actually are. For it was 
because in everyday experience our ap ension 
of things is fragmentary and piecem because 
we contemplate them in isolation and from a 
limited pomt of -view, that we are misled into 
desiring some of them as though they could 
constitute for us the supreme ends of life. 
Scientiflo knowledge would, on the other hand, 
reveal the interconnexion of finite eyents, their 
dependence upon each other, and upon reality as 
a whole. The Whole alone could be perfect and 
eternal; and love of it could alone satisfy the 
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soul’s yearning. But the soul can only love what 
it knows; in order to be in harmony with the 
Whole, the mind of man must gain a more or less 
clear we oH into its nature. To have a con- 
ception of the Whole would amount to having a 
conception of the eternal and necessary arder of 
the universe ; and, since “ we needs must love the 
highest when we see it,” would mean the attain- 
ment, on our part, of full and complete satisfaction 
of desire. It was, then, because he was convinced 
that knowledge is the way to bleasedness, that 
moza set forth upon the intellectual quest, and 
did not touch the problems of ethics until he had first 
sought to ey the general structure of reality. 
moza’s philosophy takes its start from the 


fun ental distinction between ‘ substantial’ or 
self-dependent being and ‘modal’ or d dent 
being,—the distinction, in other words, between 


that which is ‘in itself’ (in se) and is conceived 
‘through itself’ (per se) and that which is ‘in 
another ’ (in alio) and is conceived through that 
other quod eam). It had been, indeed, a 
j principle of the Aristotelian philosophy 
that what Aristotle called primary su 00 Was 
marked off from other kinds of being in virtue of 
the fact that in a proposition it could only stand 
as the subject, ad never a8 the predicate, or as 
the quality of anything else. But, in Aristotle’s 
view, finite individual entities were substances in 
this sense, whereas Spinoza’s- contention is that, 
when we have regard to ita antecedents, there is 
no finite individual entity that does not forfeit ita 
supposed substantive character and turn out to 
be iteelf predicable as a phase or modification of 
re else. Consequently, there can be but 
one self-dependent Being or Substance, namely, 
Reality, in ita absolute entirety and completeness. 
What we take to be independent, su tive 
entities, whether physical or mental, must ultimately 
evince themselves as derivative ‘modes’ or states 
of the one absolute Being, ways in which that one 
absolute Being expreases or manifesta itself, 

The originality of Spinoza’s thought comes 
strikingly to light in his determined and resolute 
effort to work out this conception. Substance, as 
that which is self-dependent, as causa sui, or the 
Unconditioned, must, he argued, be conceived as 
necessarily existing ; in regard to it, that is to say, 
the question of origin or genesis cannot be raised. 
The existence of one finite event may legitimately 
enough be socounted for as the effect of another 
finite event, and that again as the effect of another, 
and so on in & never-ending series. But Substance 
is Not an event, not even one colossal event, over- 
lapping all others. It is that which must be 
preen ty in order that sr pn or events 
shoul atall. There can only be a coming-to-be 
within the realm of being. Accordingly, whoever 
admita the existence of any event, even that of his 
own act of thinking, is bound to admit the existence 
of that without which the existence of events would 
be inconceivable; and, since coming to be and 
ceasing to be form no part of the content of the 
Self-existent, this means that Substance must be 
‘ eternal,’ 4.¢. timeless, in character, that the Self- 
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existent must be regarded as an eternal truth, 
which cannot be explained in terms of time or 
duration, even though that duration be thought of 
as unbounded in both directions. 

Further, from the notion of the Self-existence 
there follows that of the infinitude of Substance. 
For as self-existent, Substance must, ao Spinoza 
argues, be unique, and ita uniqueness would be 
destroyed were it limited or restricted by other 
Self-existents. Just, however, as the term eae 
does not perly mean endless duration, so the 
term ‘infinity’ does not properly mean endless 
extent. Substance is infinite in the sense of being 
the self-contained, the self-complete ; ita infinity 
is involved, that is to say, in ita unconditioned 
nature. Ko, too, Substance is one ‘or a unity, not 
however in the numerical sense of being a member, 
even the single member, of a class, but in a sense 
m which ideas of number are inapplicable. Once 
more, Substance as complete, is perfection, yet 
again not m any sense that would imply the 
gradual realisation of a plan, the unfolding of 
something not yet actual, but in the sense that it 
is throughout gll that it has in it to be. 

Lastly, Substance is the cause of all things, and, 
indeed, ultimately the only cause. Still, the term 
‘cause’ carries with it, in this context, no im- 
pean of producing or creating. To say that 

betance is the cause of all thi is to say that 
all things flow from the nature of Substance with 
the same timeless necessity as the equality of ite 
three es to two right angles follows from the 
nature of & triangle, Be the term ‘ cause,’ when 
used in reference to Substance, Spinoza understood, 
that is to say, logical ground or reason. As a 
logical ground involves its co uents, so the 
co uenta of the supreme ground are not to be 
dohi of as independent of it but as implicated 
essentially in it. 

The supreme ground, thus conceived, is called 
by Spinoza indifferently ‘ Substance,’ or ‘ Nature,’ 
on God and by each of these terms he means 
simply Being in its fulmess and completeness, that 
which comprises within its indivisible unity all the 
woe characteristics in which reality is expressed, 

t, in fact, he was concerned to maintain was 
that the notions which we apply legitimately 
enough to parta of the universe—notions or tem- 

ral sequence, change, producing cause, evolution, 
and ie ns unintelligible and meaningless 
when applied to the universe as a whole. To 
or example, of ‘ oogmio evolution,’ if by 
at be intended the evolution of the totality of 
things, is, he would have urged, a contradiction 
in terms. For evolution implies not only that 
which is evolving, but also an environment with 
which it is in interaction, and obviously there can 
be no environment of the totality of things. Not 
only so. Whoever pictures the universe in ita 
entirety as evolving must inevitably be pe u 
before the impasse of a first beginning. He woul 
have to start with something, such, for example, 
as Herbert Spencer’s ‘indefinite, unstable homo- 
ity, that.‘ once upon a time’ appeared upon 
the stage of being. But, in that case, the philo- 
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sophic problem centres precisely there; and so 
Jong as the ‘something’ remains unaccounted for, 
not a step has been taken towards the solution 
of that problem. Against all such ways of regard- 
ing the system of things, Spinoza insists upon. 
conceiving It as an organic ole, consisting of 
unoonditioned and conditioned, of supreme ground 
and dependent consequents. i 

With this conception of God, or the Absolute, 
Spinoza had evidently left the somewhat halting 
conclusion of Descartes and the Cartesians a long 
way behind. It was no longer possible to ascribe 
to material things on one hand, and to minds on 
the other, the separate and independent existence 
which these thmkers had olaimed for them. 
Material things and minds could be no other than 
‘modes,’ phases, states (affectiones) of the one 
ultimate ee If, now, we proceed to inquire 
how the modes are related to one another and to 
Substance, we come upon the notion of ‘ Attribute,’ 
concerning the significance of which much difference 
of opinion prevails. One interpretation, at any 
rate, it seems to me, merits unreserved rejection. 
Spinoza could not have meant that the Attributes 
are real forces or kinds of energy (Urkrdfte, as 
Kuno Fischer has it) of which God or Substance 
is the bearer. For that would have been ey ee 
inconsistent with wellnigh everything he laid 
down with respect to the nature of Substance. 
What could one make, for example, of the ‘ eternity’ 
of Substance (in which “there is no when, no 
before, and no after °”) were one to conceive of its 
essence as being constituted by potencies or powers 
of this description ? And how, again, could the 
unity of Substance be retained, if ita easence is to 
be thought of as made up of various kinds of 
energy—physical, mental, and ibly man 
others—operating along distinct, though Beale 
lines of activity ? If Substanoe be prior to and 
more universal than these streams of energy, then 
the latter would become, according to Spinoza’s 
definitions, ‘modes,’ for each would have some- 
thing m common with the others, and could not, 
therefore, be conceived through itself and in itself, 
in such a way that ita conception did not involve 
the conception of anything . If, on the other 
hand, Substance be not more universal than the 
Attributes, then, on the interpretation in question, 
it would inevitably resolve itself into a plurality 
of independent powers, whioh- could only be 

connected. 
No doubt any interpretation of Spinoza’s mean- 


ing is e to ariticism, but probably Sir 
Frederick Pollock’s suggestion that the Attributes 
were Intended to be taken as ‘ ’ of Substance 


is most nearly in accord with the statement that 
‘ Attribute is what intellect apprehends of Sub- 
stance as constituting ita essence.” As has often 
been pointed out, this statement implies by no 
means that the Attributes are merely our subjective 
ways of conceiving Substance. For that which is 
grasped rab Pa gia (as contrasted with 
Imagination ’) wo , according to Spinoza, 
objectively real. What, then, I take him oP mean, 
is that there are not two realms, a realm of Exten- 
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gion and a realm of Consciousness, but that it is 
one and the same reality which manifesta both 
aspects, that everything extended is at once also 
conscious, and everything conscious is at once also 
extended. All res | are, that is to say, 
regarded from one point of view, modes of Exten- 
sion, and, regarded from another point of view, 
modes of Consciousness; all are, as he expresses it, 
animata, although in different degrees. 

It is perfectly true that in tracing the descent 
from the Unconditioned to the Conditioned the 
idea of cy has at sag Rex en ager 
duced, and equally certain that then the crucial 
difficulties of Spmozsa’s philosophy are full upon 
us. Adopti a familiar device, Spinoza en- 
deavo ee ee the infinite 
to the finite, from Natwra Naturans (Nature as 
ground) to Natura Naturata (Nature as consequent, 


or as & system of modes), b erence num ber 
of mtermedi terms in order to bri the gap. 
He introdnoed, in fact, two or classes of 


what he called ‘infmite modes’; first, those which 
follow immediately from the Attributes, and 
secondly, those which follow from the Attributes 
when y modified. On the side of Extension, 
motion and rest, on the side of Consciousness, the 
absolutely infinite intellect; are the immediate 
infinite modes, while the mediate infinite mode on 
the side of Extension is ‘the form of the whole 
universe ’ (facies totius universi), that on the side 
of Consciousness not bemg named. Under cover 
of these intermediaries the element of ivi 
enters full fledged upon the scene, though how it 
eee ee N a eee 
in obscurity. Motion follows, we are told, directly 
from extension. But does it? Motion may no 
doubt be said to depend upon extension, but m 
what sense can it be said to follow from it? If. 
extension be extension simply, it cannot give rise 
to what is more than itself. Nor would the 
difficulty be surmounted by identifymg extension 
with physical energy, for physical energy already 
involves motion, and there would be, in that case, 
no transition from Attribute to infinite mode. 

The attempt not only to conceive an ultimate 
unity in which all determinate existents have their 
ground, but likewise to work out logically the 
conception, was, indeed, a tremendous undertaking, 
and Spmoza’s philosophy will always stand as one 
of the most sustained efforts in the history of 
human thought to solve ita deepest problem. No 
one would be concerned to claim that he actually 
accomplished the whole task which he prescribed 
for himself. Few would now, I take it, venture 
to dispute the judgment that in the long run the 
m system and the supreme ground fail to come 

ther m one coherent view, that the temporal 
existence of modes obstinately refuses to fit into the 
timeleas bemg of Substance. On one hand, it is 
contended that all things which follow from the 
absolute nature of any Attribute of Substance must 
exist eternally and be infinite, and that that which is 
fmite and has a determihate existence can not be pro- 
duced by the absolute nature of any such Attribute. 
On the other hand, it is mamtained that a deter-. 
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minste existent thing cannot be determined to 
exist or to act, unless it be so determined by another 
cause which is also finite and has a determinate 
existence, and so on ad infinitu That is to say, 
a determinate existent thmg has a positive reality 
in so far as it expresses the eternal essence of 
Substance, but in so far as it is finite, in so far as 
it is limited and restricted, it has not. Yet it is 
precisely in this latter capacity that modes function 


existence has to be recognised as a fact, thou 

it falls a from substantial existence, and the 
chasm widens as the character of the former comes 
to be more olosely scrutinised. But criticiam is 
comparatively easy, constructive thinking is 
difficult. When criticism has in this connexion 
said its last word, there will remain in Spinoza’s 
constructive achievement amply sufficient to 
entitle him to the lastmg gratitude of those who 





as oauses,in the modal sphere, and thus serve to | in his spirit strive to carry on the work of philo- 
account for the existence of each other. Modal | sophical inquiry. 
Obituary. 


Mr. J. J. Listure, F.RS. 

7 ITH the death of J. J. Lister on Feb. 5 in his 
home at Grantchester, there passes away one 
of the band of younger zoologista whe, under the 
leadership of Francis Maitland Balfour, he to 
build up the reputation of the Cambridge school of 
zoology. Although he was most widely known for 
his important researches on the morphology and 
reproduction of the Foraminifera, he was a man of 
liberal interests in many branches of zoology and a 
keen and accomplished naturalist. Those of us 
who were his friends and colleagues in the eighties 
vividly remember not only his charm of manner 
but als the bright and stimulating conversation 
with which he enlivened aur .social meetings. 
There seemed to be few subjects within the wide 
range of natural history, about which he had not 
something interesting to say. At the same time 
he was to the undergraduates of his tion a hero 
in the athletio world. As stroke of the first boat of 
the Lady Margaret Boat Club from 1878 until 1882, 
. he led his men to many victories both on the Cam 
and at Henley, and later he was often seen on the 

¢ river as stroke of the “ Ancient Mariners.” 

Born at Leytonstone in 1857, Lister was the son 
of Mr. Arthur Lister, who was himself a fellow of 
the Royal Society and brother of Lord Lister. 
From an early period of his life, therefore, he must 
have been associated with men of scientific tastes 
and initiated into some of the mysteries of bio- 
logical blems. His father was an authority 
on the Myoetozoa and published many important 

Pe ee ee . J.d. Lister and 

is sister took part in these investigations and 
added materially to the common of know- 
ledge that the family posseased. It was not sur- 

ising, therefore, that when he wrote the article on 

yootozoa for Lankester’s “ Treatise on Zoology,” 
it was rightly appraised as the most authoritative 
summary of our knowledge of the group in the 
language. But Lister was seit to achieve 
great personal fame for his work on anothér group 
of protozoa. The dimorphism of the species af 
Foraminifera was y known, but Lister 
showed, by the most careful investigations of the 
Polystomella of our own seas, that the two forms 
are not male and female respectively as had been 
suggested, but that each produces swimming 
spores and that the of one of them may be 
sexual spores, although he failed to prove that the 
-process of conjugation actually took place. His 
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researches on Orbitolites, Quingueloculina, Poly- 
trema, and other Foraminifera also produced 
valuable additions to our knowledge of the group. 
_ After taking his degree Lister entered St. Bar- 
tholomew’s Hospital with the intention of entering 
the medical ession, but owing to ill-health he 
abandoned the idea and travelled for some years, 
first in a sailing ship to Australia and afterwards 
In H.M.S. Egeria in the Pacific Ocean. 
this voyage in the surveying sloop, when he 
the opportunity of visiting several remote and 
m islands, bis ability as an accomplished 
man of science showed itself in the records of 
several important observations he made on various 
subjects. A short peper on the birds of Phœnix 
Island, in whioh he described the nesting habits of 
the frigate birds; an account of the natives of 
Bowditch Island; and the important conclusion 
he reached by his study of the islands of the 
Tonga Group, that, contrary to the Darwinian 
hypothesis of subsidence, coral reefs and atolls 
are formed in some regions where the land is under- 
going elevation, were some of the varied oontribu- 
tions to knowledge that resulted: 

Among the collections he brought home were 
some specimens of the coral Millepora beautifully 
preserved in spirit with the zooids expanded, and 
these he most generously handed over to the writer 
of this article for farther study. They are un- 
doubtedly the only specimens in which the ex- 
panded zooids have been seen in Great Britain, for 
in all the other material that has been collected 
the zooids are so tightly contracted as to' be useless 
for demonstration purposes. He also brought back 
some j of the young stalked form of the 
ooral ia, described by Stutahbury in 1830, and 
wrote a pepe on the strobilisation of the genus. 

i o later years of his life, long and oon- 
tinuous ill-health led to a retired life in his home 
in Grantchester, and his visits to the University 
Museum and Laboratory became more and more in- 
frequent. But his interest in natural history never 
waned, and he devoted his ies to a searching 
investigation of variation in British ee: 

Lister was made a fellow-of his College (8t 
John’s) in 1899, and elected to the fellowship of 
the Royal Society in 1900. He was president af 
Section D of the British Association at’the York 
meeting in 1906, and for many years an active 
member of the council of the Marme Biological 
Association. l 8. J. H. 
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Pror. E. H. Ransu. 


Dr. E. H. Ransa, whose death in South Australia 
was recently announoed, was for more than forty 
rofeesor of chemistry in the University of 
Adelaide. Born on Aug. 19, 1852, he was the 
son of E. A. Rennie, Auditor-General of New 
South Wales, and grandson of James Rennie, who 
was professor of zool A King’s College, London, 
1830-1834. His aohoo were spent in nay T 
and he uated at he niversity of Sydne 
1870. For a few years he taught in the Sy 
and Brisbane Grammar Schools, and m 1877 wine 
to London to study chemistry. He obtained his 
doctor’s degree in the University of London in eee 
While in London he was assistant for two 
Dr. C. R. Alder Wright in the Chemical > 
ment of St. Mary’s Hospital Medical School, and 
also taught oocasignally in the Royal ae of 
Science. On his return to Australia he 
employment in the Government Analyst’s De 
ment in Sydney. In 1885 he was appomted 
professor of chemi in the University 
of Adelaide, in: which capacity he rendered fine 
service. 

Rennie’s natural temperament and his up- 
bringing gave him a strict view of his obligations, 
and he shrank from no labour that would enable 
him to fulfil them. It must be added that if he 

much from himself, he also expected that 
his students would do their full share. But his 
kindliness and sympathy tempered his sense of 
what was to be demanded from those whom he 
taught, and he was liked even as much as he. was 

. His thorough knowledge of his subject 
and his sound training in the laboratory, with his 
capacity for clear expression and his wide outlook, 
made him an excellent teacher. Outside his own 
department he was devoted to the general work 
of the University, and he took a share in 
the direction of ite Setar growing activities. He 
played a Ae e Institution of technical 
education in A and was & Warm supporter 
of the Australasian Association for the Advance- 
ment of Science. He also found time to do some 
research work, principally on the ey of 
Australian ptoducts. 

Rennie was thoroughly happy when he was 
able to get away from his sak to his boat and 
his fishing. His enjoyment on all such occasions 
was only matched by his disreputable appearance : 
many stories were told of his adventures by those 
who were reece accompany him on his cheerful 


tt Was BE for the University af 
Adelaide that ita staff should include from early 
times and for so long a professor of such ability, 
integrity, good judgment, and tact. He set a fine 
standard at the moment when naturally it was 
most valuable; he was trusted by every one inside 
the University and out; and heh materially 
to establish the University of Adelaide in a strong 
position and to build up its present good reputa- 
tion. e 
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Mazor J. R. Ensxive Murray. 


Mazor Murray was born in Edinburgh in 
1868. At the University of Glasgow he atadied 
under Lord Kelvin, and d the fmal years 
of his six years’ course he useful research 
work. He then entered Trinity College, Cam- 
ear as @ research student. After being an 

rofessor.for two years at the Heriot- 
Watt Watt Coll , Edinburgh, he was appointed an 
experimental assistant to Marconi. interests 
now became centred m radio work. He acted asa 


demonstrator at University Co 
ae is eas nr AAE 


College at Paisley. In 1907 Res started eae 
work in radio-telegraphy and gave lectures on it to 
Faraday House, don, and other colleges. In 
1913 he became a -in the firm of Mgsers. 
Clarke, Forde, age) or, and Erskine Murray, con- 


sulting engin 

ig the War DE Erskine Murray served with 
the Royal Air Force, efecto 
Instruments. He ental 
Engmeer at H.M. Signal Bahia!’ Royal © Naval 
Barracks, Portamouth. 

Dr. Erakine Murray contributed several papers 
to various societies. Sho after the Wat he 
gave to the Institution of Electrical Engineers a 
practical demonstration of communication by 
radio-telephony with an aeroplane im flight over 
London. His best-known book is a handbook on 
“Wireleas Telegraphy,” first published in 1907, 
which has gone thro several editions, each 
edition having to be subjected to a thorough re- 
vision owing to the rapid of the art. ne 
translated Ruhmer’s _ Wirde Telephony,’ 
which he contributed a useful appendix. He a. 
wrote a small but useful treatise on’ ‘‘ Wireless. 
Telephones and how they Work.” 

As an experimenter Erskine Murray’s ability was 
of a high order. He took great pains in prepari 
experiments for his Jectures, although he oflen asad 
the very simplest apparatus. He the gift of 

ing able to communicate some of his enthusiasm 
to his students. His death after a very short ill- 
ness has come as a great blow to his many friends. 





Wz regret to announce the following deaths: 


Mr. H. B. Goodwin, formerly examiner in nautical 
astronomy at the Royal Naval ete Greenwich, 
and the author of beste works on this subject, on. 
Feb. 24, beeing ty-nine years. 

Mr. F. B. Guthrie, Wie oe o E of Aer 
culture, ‘New South Walesa, ad some thirty 


author of papers m Tho ie Dictionary of Ap Anpliod 
Chemistry "’ and techni Codie on eb. 7, aged 
-five years. 
Dr. Leopold Spie 


Berlin, who ds who died i td om on Jan. $ 


the Uņiversity of 
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News and Views. 


To-DAY is the centenary of the deaths of Volta and 
Laplace, who both died on Mar. 5, 1827, Volta being 
eighty-two years old and Laplace seventy-seven 
Though in intellectual power Laplace was probably far 
superior to Volta, it may be that the electrical dis. 
coveries and inventions of Volta have had a greater effect 
upon the progreas of civilisation than the profounder 
studies of Laplace. Each, however, in his own sphere 
did work which will cause his name to be recalled so 
long as science is studied. YVolta’s great contribution 
-to science, the Voltaic pile. was made known im 1799, 
and that year also marked the publication of Laplace’s 
immortal work “ Mécanique Céleste.” 


Vqtra was born at Como in 1745 and came of a 
noble and ancient family. By 1774 he was holding 
& post in the Liceo at Como, and there, in the folowing 
year, he invented the electrophorus. Four years later 
he was appointed to the chair of phymcs im the 
University of Pavia. There were many students of 
electricity and magnetiam durmg the eighteenth 
century, such as Gray, Canton, Dufay, Franklin, 
Nollet, Coulomb, Priestley, and Cavendish, and to 
these must be added Galvani, profeasor of anatomy 
at Bologna. Galvani for some years studied muscular 
contraction, especially in frogs, due to electrio 
influence, but whereas Galvani attributed most of 
the effects obtamed to animal electricity, Volta 
declared they could be traced to the contact of two 


metals in the presence of moisture. The landmarks, 


in the history of the subject were Galvani’s papers 
+o the Bolognese Transactions in 1791, Volta’s letters 
to Cavallo read to the Royal Society in 1793, and 
, Volta’s letter to Sir Joseph Banks read to the Royal 
Society m 1800. He had been awarded the Society’s 
Copley medal in 1704, but it was in his letter of 1800 
that}V olta described the Voltaic pile and the “Couronne 
des Passes.” The new apparatus was early seized on 
by experimentalists, and the first Voltaic pile made 
in England was that of Nicholson and Carlisle, with 
which they decomposed water. In the hands of Davy 
the electric battary led to astonishing resulta, but these 
were all surpassed when Oersted for the first time 
discovered the infiuence of an electric current pass- 
ing along a conductor on a magnetic needle, and 
thus founded the science of electromagnetism on 
‘which nearly all later developments have been 
based: ; 

Larra, leas fortunate than Volta, came of poor 
parents and owed his education to wealthier neigh- 
‘bours. He was born at Beaumont-en Auge, Calvados, 
in 1749. Having taught mathematics for a while in his 
native place he went to Paris, enlisted the sympathies 
of D'Alembert, and found an mstructor’s place in the 
military school. Thence onward his progress was 
such that he was soon recognised as the rival of 
Lagrange. His memoirs of 1784 to 1789 on the 
motions of the moon, Jupiter, and Saturn are amongst 
the most important ever written. The Revolution 
~found him an examiner to the artillery and 4 pro- 
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minent member of the Paris Academy of Sciences 
and as such he did valuable work on the Commissior 
of Weights and Measures. Though the academies 
were all suppreased in 1798, the fall of Robespierre 
was followed by the opening of the Koole Normale. 
the Eoole Polytechnique, the National Institute, anc 
the Bureau des Longitudes, in all of which Laplace 
took his place. His “ Système du Monde” saw the 
light in 1796; the first part of the ‘‘ Mécanique 
Céleste"’ in 1799. His famous nebular hypothesis was 
contained in the former. As an official he held 
office in 1799 as Minister of the Interior but only for 
Aix weeks, but afterwards he became a member, 
vice-president, and chancellor of the Senate. Under 
the Empire he was made a count and after the 
restoration a marquis. His later years were spent 
amid pleasant surroundings at Arceuil, where many 
paid homage to him. The last tributes to his memory 
were paid by Poissoin and Biot over his grave in 
Père la Chaise Cametery, Paris, where he lay for 
sixty-one years. His remains were then exhumed and 
removed to Saint Julien de Mailloc, near his native 
place. 


THs modern treatment of leprosy is based mainly 
upon Improved technique in the administration of 
e and hydnocarpus oils, or rather of the 
sodium salts or ethyl esters of their characteristio 
acids. In place of administration by the mouth, the 
drugs are now administered by intramuscular and 
Intravenous injection, or by subcutaneous infiltration. 
Moreover, treatment is now continued over long 
periods of time. The bacillus of leprosy is a delicate 
organism, which can only secure a footing in an 
enfeebled host deprived of his natural powers of 
resistance by bad environment, scanty nutrition, 
or coincident disease. Residence under medical 
supervision in a well-organised leper colony suffices 
only to cure a small number of cases; the modern 
oil treatment: has greatly increased the number of 
cures, ` 


Tamra are, however; still a considerable number of 
resistant cases, notably those of patients suffering from 
malaria, hookworm, or syphilis, who have'been made 
vulnerable to leprosy infection. The difficulty is that 
the leper is apt to react to well-known drugs quite 
differently from the non-leprotic petient. Thus, 
Dr. E. Muir, of the School of Tropical Medicine and 


“Hygiene, Calcutta, states that it is often dangerous 


to administer the usual arsenical drugs, such ‘as neo- 
salvarsan, to a syphilitic leper ; so that it has become 
necessary to find a drug which combines the oil 
treatment referred to above with the antisyphilitic 
treatment for such cases. Such a drug has been 
prepared in the Wellcome Chemical Research Labora- 
tories in London, under the direction of Dr. T.-A. 
Henry, and has been tested since 1924 by Dr. Muir in 
India. The drug is a mercury derivative of meta- 
hiydroxybenzaldehyde, rendered soluble in bydno- 


‘carpus or chaulmoogra oil, or in the ethyl esters made 
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from these oils. It can therefore be injected. in solution 
. in these products, and the patient undergoes treatment 
for the two diseases at the same time. In the October 
issue of the Indian Journal of Medical Research, 
Dr. Muir grves the results of the treatment of thirty 
cases, all of which showed positive Wassermann 
reactions at the start. After treatment, sorteen 
became negative, two were doubtful, and only eight 
remained strongly positive, whilst all showed improve- 
ment so far as the concurrent leprosy was concerned. 
Not the least satisfactory feature of the new drug is 
its safety ; in none of these cases did it give rise to 
undesirable symptoms. 

Ox Friday, Feb. 25, Sir Ernest Rutherford delivered 
the twelfth Guthrie Lecture to the Physical Society 
of London, assembled at the Imperial College of 
Science. Sir Ernest devoted the first part of his 
lecture to a description of the earlier work on the 
scattering of a-particles, which established the exist- 
ence and charge of the nuclens; these experiments 
demonstrated that there is a wide region in the 
neighbourhood of the nucleus within which the 
inverse square law of force is obeyed, a remarkable 
point on which the lecturer laid streas. He then 
turned to the recent work on scattering carried out 
in the Cavendish Laboratory, in which, by the use 
of swift c-particles bombarding light nuclei, the law 
of force in the boundary regions of the nucleus itself 
has been investigated. Discussing the alternations 
of force which these experiments have established, he 
referred, not very hopefully, to the services which 
the new quantum mechanics might possibly render 
in elucidating the many puzaling features attending 


close collisions of nuclei. He concluded a fascinating - 


lecture by describing a model of a radioactive nucleus, 
in whioh there is a nucleus within the nucleus, the 
inner nucleus possessing the full net positive charge, 
and being surrounded by circulating neutrons, t.e. 
a-particles neutralised by two electrons each. When 
such a neutron loses two electrons it is repelled and 
ejected as an a-particle. Sir Ernest appears to thmk 
that magnetic forces as well as electric forces will 
have to be mvoked m future treatment of nuclear 
collisions. . 


Ix his -8¢ th Gifford Looture in the University 
of Edinburgh, delivered on Friday, Feb. 25, on 
morganic evolution, Prof. A. 8. Eddington referred 
to the evolution of matter and of worlds as the 
beginning of a process which seams to reach its 
culminating point in the evolution of man. He 
position of man in the universe—or in old-fashioned 
phrase, the ‘ plurality of worlds.’ Is there reason to 
think that there exist other globes Inhabited by beings 
which (however different physiologically) could be 
regarded as our compeers ? In the solar system the 
two planeta Mara and Venus are evidently the most 
eligible. Venus is swathed m thick clouds, and ideas 
as to what may lie beneath are entirely speculative. 
Mars presenta a clear surface and Mvijtes more detailed 
study. On the important question of an atmosphere, 
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it is now established that Mars has an atmosphere 
which, though thinner than our own, is probably 
adequate. Water is undoubtedly present, though in 
small amount. There are no oceans; but extensive 
clouds are occasionally photographed, and the white 
polar caps, which melt away entirely in summer, are 
snow deposite. Direct measurements of the surface 
temperature of Mars, by means of the heat-radiation 
from it, show that the climate is cold, but the tem- 
perature is not so low as to make life improbable. 
The remarkable feature is the regular seasonal change 
of the surface-markings. In the spring the dark 
markings spread greatly and encroach on the red 
(desert ?) regions. It is not impoasible that there 
may be some inorganic explanation, but the most 
naturel hypothesis is that the phange is due to the 
springing up of vegetation. If there is vegetable 
life, can we exclude animal life? But here the 
astronomer has come to the end of his facts and can 
take no responsibility for any further speculation. 
Prof. Eddington added that he does not think any 
weight can be attached to inferences sometimes 
drawn from the supposed artificiality of the so-called 
‘canals’; and further, it ia exceedingly improbable 
that ‘the zenith of evolution would happen simul- 
taneously in two such widely different planete as 
Mars and the earth. 


On Mar. 1, the day preceding the delivery of the 
Frazer Lecture by Dr. Marett at Cambndge, Sir James 
and Lady Frazer entertained a number of friends at 
dinner in Trinity College. The presence m Cambridge 
of a large number of anthropologists for the purpose 
of attending the lecture, conferred upon the dinner 
& representatave and official character, of which full 
advantage was taken to express the honour and 
esteem in which the author of “ The Golden Bough’, 
is held by his fellow-workers and disciples as well as 
by those eminent in other branches of learning. The 
eloquent and graceful tribute of Dr. Nairne, who 
proposed the health of Sir James Frazer, was followed 
by speeches from Lord Crawford and Balcarres, 
Chancellor of the University of. Manchester, and 
Prof. E. Gardiner, formerly. Vice-Chancellor of the 
University of London, on behalf of the universities, 
and by Mr. H. J.'E. Peake, president of the Royal 
‘Anthropological Institute. The Rev. Edwin Smith 
spoke on behalf of workers in Africa, and Sir Frederick 
Whyte, first president of the Indian Legislative 
Council, represented India. The Master of Downing 
proposed the health of Dr. R. R. Marett as Frazer 
lecturer, and the latter in his reply referred to the 
sympathy and support given by Lady Frazer to Sir 
James in his work. Sir William Bbyd Dawkins and 
Mr. E. N. Fallaixe, honorary secretary of the Royal 
Anthropological Institute, who acted as chairman, 
also spoke. 

A Naw quarterly periodical dealing with archmo- 
logical mattera is to appear shortly under the title 
of Antiquity. It will be edited by Mr. O. G. S. Craw- 
ford, Archsological Officer of the Ordnance Survey, 
Southampton, whose official position will serve as a 
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guarantee. that it will be clogely in touch with recent 
discovery in England. The articles will be written 
by specialiste, but will be popular in gharacter and 
appeal to all who are mterested in the development 
of human origins, dealing with archsological topics 
and giving news of current events more fully than is 
possible in the daily press, but in a more general 
` form than im the technical journals. The periodical 
will have a wide scope sod interest. Discoveries in 
Egypt, Mesopotamia, Crete, the Mediterranean, India, 
and Palestine will be given prommence; but British 
archsology will- receive chief attention. A special 
feature will be the extensive use of air photographs 
for the purpose of illustration. In the list of con- 
tmbutions already promised a wide field is covered 
by writers of authority, including the more prominent 
continental archwologista. The subscription price is 
£1 pe? annum. 


Wa have received copies of the November and 
December issues of Rivista di Fisioa, Matematica and 
Sotensze Naturals (Naples), these being the first numbers 
of the second series of this review, which was founded 
at Pavia in 1900 by Prof. Pietro Maff, but came to an 
end in the early days of the War. A photograph 
reproduced in the December number of the journal 
shows that at the summit of Vesuvius there atill exist 
portions of the vast abyss which was formed during 
the eruption of 1906 and was then about 800 metres 
deep but is now only 100 metres. Since the decapi- 
tation of the great cone was oblique with an inclination 
towards the north-east, in that quadrant the depth 
is barely 20 metres, so that a further. flow of lava 
from this side may be expected. At the south-west 
quadrant of the crater platform there stands the 
amall eruptive cone, which is about 60 metres high, 
but varies in height from day to day owing to the 
constant demolition and reconstruction caused by 
the almost continuous explosions of scoria. The fll- 
ing of the abyss has been, and is still bemg, effected 
by the ashy materials emitted from the eruptive 
cone and by the lava extruded from time to time 
from radial crevices openmg in the flanks of the 
same cone. 


Sin SYDNEY CHAPMAN, permanent secretary of 
the Board of Trade; Sir Alexander Gibb, consulting 
engineer; and Sir Israel Gollancz, secretary of the 
British Academy, bave been elected members of the 
Athensum Club under Rule II., which provides for 
election by the Committee of “persons of distan- 
guished eminence in science, literature, or the arta, 
or for public services.” 

A FLYING expedition to the Antarctic is being 
planned by Senor Antonio Pauly, who recently laid 
his plans before the Sociedad Argentina de Estudios 
Geographicos. The Geographical Journal for February 
gives some details. The main idea involves the route 
originally proposed by Dr. W. 8. Bruce and later 
ddopted by Sir K.-H. Shackleton, of a traverse of the 
continent from the Weddell Sea to the Ross Sea. 
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But the starting-point will be Wandel Island on the 
west coast of Graham Land, which has been chosen 
on account of its level surface and accessibility by sea. 
Here a scientific station will be established, subordinate 
to the main expedition. A reconnaissance by air will 
establiah an advanced base on the coast or in the 
interior of Graham Land about latitude 70° S., where 
a petrol depot will be formed. The final flight will be 
made from this base, landings being made en routs 
for the purpose of scientific observations. By arrange- 
ment with the whalers in the Ross Sea, it is hoped 
to lay down depots of provisions in McMurdo Sound. 
The project holds out the prospect of useful scientiflo 
resulta, but the flight would be a long one through 
unknown atmospheric conditions, and its chance of 
success is not enhanced by the proposal to make 
several landmgs on the way. It is } not proposed to 
start for at least another year. 


Tua Ecclesiastical Commismoners have agreed to 
lease to the East Riding Antiquarian Society the old 
tithe barn at Easington, erected about A.D. 1500, 
ànd one of the few of ita type stall in existence, for 
the purpos of an ‘out door’ museum. In it will 
be exhibited the collections of obselete farming 
appliances of various types and the large series of 
objects illustrating country life now in the possession 
of the Hull municipal, authorities. -Other exhibits 
will accrue, no doubt, as time goes on. The provision 
of alternative accommodation for the present tenant 
and other requirements will necessitate an expenditure 
of £645, towards which subscriptions are asked. This 
appeal is one which should be supported by all who 
realise the importance of preserving the fast dis- 
appearing relics of the local and peasant industries 
of England. Donations should be sent to Mr. T. 
Sheppard, The Museum, Hull. 


Tae Electricity Bill having’ given ite sanction to a 
great network for interlmking generating and dis- 
tributing stations for electrical power in Great Britain, 
engineers are beginning to look ahead and study the 
problems which will have to be solved if continuity 
of supply is to be safeguarded. In a paper to the 
Institution of Electrical Engineers on Feb. 17, Mr. 
F. H. Clough read & paper on “ The Stability of Large 
Power Systems,” which is a question of ever- -growing 
importance. He concludes that synchronous motors, 
thet ia, motors which run exactly in step with the 
generators, can be made sufficiently stable for all usual 
power supply purposes. It is necessary, however, to 
consider not only the maximum power for which the 
circuit has been designed, but also that which the 
system may have to carry momentarily if.a fault 
develops. In America it has been found that even 
with 220 kilovolta between the transmission lines, 
quite satisfactory resulta have been obtáined up to 
distances of 250 miles. When the length was 
increased to 400 miles the oonditions for stability 
became apparently quite different. The problem in 
this case presents considerable mathematical diff- 
culty. 


, Satisfactory to note the 
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Fog purposes of trans-Atlantic Telephony, the 
* fifth > American zone, which comprises all places in 
the States of Washington, Oregon, California, Nevada, 
and Arizona, has now been made available. The 
charge for a call from any place in the fifth American 
zone to any place in Great Britain is £17 : 8s. for the 
first three minutes and “£5: 16s. for, each additional 
minute or fraction thereof. A ‘ report charge’ of £2 
is made when a ‘ particular~person’ call cannot be 
effected. The whole of the United States is now in 
telephonic cammunication with the whole of Great 
Britam. The pioneers of this system deserve great 
credit for overcoming the many almost insuperable 
obstacles with which they were confronted, and for 
their patient perseverance. Research is being pushed 
forward with renewed vigour and we are lookmg 
forward to new developmenta. 


Mz. C. D. Sazesonn has presented to the Trustees 
of the British Museum (Natural History) the late Sir 
Richard Owen's first draft plan embodying his 
proposals, drawn up in 1859, for the Natural History 
Museum. The Department of Zoology has recerved 
from Mr. R. St. G. Burke 100 heads and skulls of 
Indian carnivora and ungulates, including an excep- 
tionally fine series of Chital or spotted deer and five 
Sambar from the United Provmoes. Dr. L. W. 
Sambon has presented to the same Department his 
collection of Linguatulida, a little-known group of 
parasitic animals generally regarded as being allied to 
the mites. Dr. Sambon’s collection, which comprises 
184 specimens, almost doubles the existing Museum 
collection of the group. The Department of Ento- 
mology has acquired some 22,000 specimens of insects, 
mainly Diptera, as a result of an expedition made by 
Mr. F. W. Edwards, a member of the staff of the 
‘Department, to north-west Patagonia.~ Recent dona- 
tions to the Geological Department include thigh- 
bones of two plesiogaurs, one from the Kimeridge Clay 
of Dorset, the other from the Weald Clay of Sussex, 
from Dr. Pope Bartlett and Mr. 8. Tooth respectively ; 
and cephalopods and other molluscs from cretaceous 
rocks of Portuguese East Africa, presented by Dr. 
8. H. Haughton and Captain M. P. Traill-Smith, and 
from similar rocks in Great Britain by Lieut.-Colonel 
R. H. Cunnington. Dr. Hamshaw Thomas has given 
type-specimens of fossil planta (Bannettiteles) from. 
the Inferior Oolite of the Yorkshire coast. It is very 

increasing readiness of 
investigators to préeent to the Museum the specimens 
thet have served as the basis of scientific work. 
During 1926 no lees than 165 type specimens and 
297 figured specimens were given by twenty workers 
at universities and smmilar institutions to the Geological 
Department. Indispensable as such specimens are to 
every serious student, their preservation is a fitting 
object of national concern. 


In the January number of the National Geographic 
Magasine (vol. 51, No. 1, Jan. 1927, Nat. Geog. Boc., 
Washington, D.C.), an account is given of the experi. 
mental work of Dr. W. H. Longley and Mr. Charles 
Martin on natural-colour photography under the sea, 
and eight illustrations—the first published—show the 
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perfection to which they have attained. The work 
was carried out off the Dry Tortugas Island, the moet 
western of the Florida Keys. A special technique 
was developed to hypersensitise the plates and sgo 
reduce the undersea exposure to a twentieth of a 
second. This proved satisfactory in shallow water, 
but when it came to a depth of 15 feet a method had 
to be devised to supplement and intensify the light. 





.A flash-light mechanism was therefore constructed 


which would float on the surface but yet be under the 
direct control of the submerged photographer to be 
guided by hi and discharged as required. Two men. 
m a dory followed the diver to maintain the necessary 
supply of air, but at a sufficient distance from the 


‘float to avoid any danger arising from the powerful 


explosions. The float was made of three pontoons 
supporting a dry-cell battery, the flash-light, each 
charge of which consisted of a pound of magnesium 
powder, and the white reflector. The camera used 
was enclosed in a brass case with a plain glass window 
in front of the lens. A supplementary hood was 
fitted above the regulation reflector, and by means of 
an acute-angled mirror the photographer was able to 
focus his instrument looking directly in front of him, 
a necessary measure owing to the difficulty of bending 
over the camera while wearing diving-dreas. The 
photographs give a vivid impression of the wealth and 
variety of form and colour under the sea, those 
showing the colour-changes of the different fishes 
reacting to their surroundings being particularly fine. 

Ar the annual general meeting of the Optical 
Society, held at the Imperial College of Science, 
South Kensington, on Feb. 10, the following officers 
and members of council were appointed for the 
session 1927~28: President, Dr. R. 8. Clay; Vice- 
Presidents, Mr. F. F. 8. Bryson, Mr. H. H. Emaleyy 
Mr. J. Guild, Mr. F. O. Watts; Hon. Treasurer, 
Major E. O. Henrici ; Hon, Secretaries, Prof. A. F. C. 
Pollard, Imperial-College of Science, South Kensing- 
ton, 8.W.7; Mr. W. B. Coutts, Artillery College, 
Woolwich, §.£.18; Hon. Librarian, Mr. J. E 
Sutcliffe; Hditor, Dr. J. 8. Anderson; Council, Mr. 
D. Baxendall, Mr. W. M. Brett, Mr. E. F. Fincham, 
Mr. E. T. Hanson, Instructor Commander N. M. 8. 
Langlands, R.N., Prof. A O. Rankine, Mr. H. C, 
Raxworthy, Mr. J. Rheinberg, Dr. G. F. C. Searle 
Mr. W. Swaine, Mr. R. 8. hippies t Colonel H. 8. L 
Winterbotham. 


Tou ninety-fifth annual meeting of the British 
Medical Association will be held m Edinburgh on 
July 15-23. Accordmg to the provisional programme, 
the incoming president, Sir Robert Philip, will deliver 
his address on Tuesday, July 19, at 8 pat. Through- 
out the meeting the annual exhibition of surgical 
appliances, foods, drugs, and books will be open for 
inspection. The honorary local general secretary of 
the annual meeting is Dr. A. Fergus Hewat, 14 
Chester Street, Edinburgh. A Lister Centenary 
Celebration is also being arranged at Edinburgh 
in July in connexion with the meeting. Through- 
out the week, a museum of Lister relics will be on 
view in the Upper Library of the Old University. 
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On July 20 a public meeting will be held, presided 
over by Lord Balfour, and Sir Watson Cheyne, 
Prof. T. Tuffler (Paris), Prof. Harvey Cushing 
(Harvard University), and Prof. James Stewart 
(Dalhousie University, Halifax, Nova Scotia) will 
‘deliver addresses. Inscriptions are to be placed on 
the walls of 11 Rutland Street and 9 Charlotte 
Square, both of which were occupied by Lister 
while in Edinburgh, and a prize of £25 and a gold 
medal is offered for an easay on “The Influence of 
Lister on Burgery,” the competition being limited to 
first-year students of medical schools ôf the British 
Empire. --A Lister memorial volume, edited by Dr. 
Logan Turner, is in preparation; in addition to 
personal remimiscences of Lister, it will contain 
chapters on surgery before and after Lister by Mr. 
Alexapder Miles and Prof. Fraser respectively, while 
Bir E. Sharpey-Schafer will deal with Lister's work 
as a physiologist, 


A USBFUL catalogue (No. 148) of books on gardening 
and botany has just heen circulated by Messrs. Dulau 
and Co., Ltd., 34 Margaret Street, W.1. It gives the 
tatles of nearly 900 works classified under appropriate 
headings and should be of service to many readers 
of NATURE. It will be sent free of charge to any 
applicant. : 

APPLICATIONS are invited for the following appoint- 
ments, on or before the dates mentioned :—An assistant 
chemist at the Fruit- and Vegetable Preservation 


Research Station of the University of Bristol, 
Campden, Gloucestershire—The Resident Director, 
University of Bristol Research Station, Campden, 
Gloucestershire (Mar. 14). A keeper of the Birming- 
harn City Museum and Art Gallery—The Town Olerk, 
Birmingham (Mar. 19). A director of research under 
the British Cotton Industry Research Association— 
The Secretary, British Cotton Industry Research 
Association, Shirley Institute, Didsbury, Manchester 
(Mar. 21). A headmaster of the R.N. College, Dart- 
mouth—The Secretary, O.E. Branch, Admiralty, 
8.W.1 (Mar. 21). Chemical assistants in the public 
health department of the L.C.C.—The Clerk of the 
L.C.0., County Hall, Westminster Bridge, 8.1 
(Mar. 25). A director of research into the preven- 
tion of water pollution and cognate problems—-The 
Secretary, The Department of Scientific and Industrial 
Research, 16 Old Queen Street, 8.W.1 (Mar. 81). A 
lecturer in advanced and economic entomology in the 
University of Cambridge—The Registrary, University, 
Cambridge (May 31). A chemist and metallurgist in 
the Egyptian Government Assay Qffice, Cairo—The 
Chief Inspecting Engineer, Egyptian Government, 41 
Tothill Street, 8.W.1. An entomologist under the- 
Sierra Leone Government, principally for tsetse fly 
investigation work—The Private Secretary (Appoint- 
ments), Colonial Office, 88 Old Queen Street, 8.W.1. 
A junior assistant in the physics department of the 
Experimental Station, Porton, Wilta— The Com- 
mandant, Experimental Station, Porton, Wilte, 


‘Our Astronomical Column. 


i BRILLIANT “FIREBALL ON Fup. 25.—Mr. W. F. 
Denning writes: ‘‘ This object at 11.54 Pm. 
and caused a vivid illumination of the over the 


south-west of land. There was a double outburst 
resulting in two of dazzling intensity. Some 
observers thought the size of the nucleus about equal 
to that of the moon, but considered the luminous 


effect ter than that of the moon coming suddenl 
from bani dark clouds. The light was white, 
similar to that of ium. The flight was slow, 
and perhaps occupied 8 seconds in traversing 20°. 
A considerable number of d iptions are coming in 
from various places, but for scientific purposes very 
few are of use. Before the path of the body can he 
ascertained, more data must be awaited. is & 
strong probability, however, that the meteor was 
a oma fadien cont an Teo d that it 
pe over the ‘south-east region of Devonshire, 
alling from 66 miles to 26 miles in height at a velocity 
of 18 miles second. Several large fireballs have 
been directed frorh this radiant (near Regulus) at the 
end of February in past years.” 
Sorar Ravration.—In Memows 


` ths I jal 
Marine Observatory, Kobe, vol. 3, No. 1, R. Sokiguti 
i / ar results of an mvestigation undertaken by 

im for the 


rises observed for a standard of 
weather. The meteorological data were collected 
from five stations in-the plateau district of central 
Japan, and a selection was made from the years 
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1905-18 according to certain criteria of cloudiness, 
wind velocity, ete. The general conclusion advanced 
by the author is that there is an indication that amall 
tamperatyre rises occur with an inactive solar surface, 
and that moderate sunspot activity is ded to b 
Eg eer This conclusion 1s stated wi 

iffidenpe, and the scantiness of the meteorological 
data and the difficulties of dealing with air tempere- 
tures for this purpose are frankly admitted. 


Ta Sun's MOTION DERIVED FROM FAINT ÑTARS.— 
Perplexity -bas frequently been caused by the wide 
discordances between the positions of the solar a 
when derived) from stars of different I B. 
These have in some cases been traced to systematic 
errors in the adopted pro motions. Mr. P. van 
de Kamp (Bull. Astron. Instit. Netherlands, vol 8, 
No. 112} gives a new determination, based (1) on 
the photographically determined proper motions of 
1900 tenth magnitude stara, iformly distributed, 
but all north of declination - 30°; (2) fram the 
radial velocities of 105 stars of magnitudes 9-10 withm 
50° of the solar apex or antapex. The’ combimed 
result for visual RA 10™-1 gives for the apex, 
R.A. 277°48°; 88°+3°, if yroond’s correc- 
tions are applied to Boss’s proper motions in decl., 
or 81°+38° if van Rhyn’s further corrections are 
applied ; solar velocity .18+2-2 km./sec. for visual 

itude 9-2. These resulta are in fair accord with 
W. W. Campbell’s values derived from the radial 
velocities of 2034 stars brighter than 5:5, namely, 
R.A. 268°-9+2-2, Decl. +27°-24+1°-7, Vel.” 19-0+ 
0:6 km. /sec. 





Manon 5, 1927] NATURE- 367 
Research Items. 
PREHISTORIO CULTURES oF SxrsERBIA.— While | were laid in the groves between the scales and attached 


certain partas of Central Asia and Mongolia have 
recently attracted the attention of anthropologists 
and archeologists, the neighbouring country of 
Siberia remams scarcely explored in this respect. 
This consideration induced the State Russian Museum 
(formerly the Museum of Alexander LI.) in Lenin 
to send a -ethnological eee ion to the Altar 
mountains 1924-1925. ə expedition, under 
the leadership of Prof. 5. J. Rudenko, explored in 4 
ee wey a very large part of the country, and 
o resulta of the numerous excavations made indicate 
that the cultural life of the country was very intensive. 
The earliest remnants found belong to the later 
P of the stone age; the skeletons found were 
ightly painted with ochre. About twenty places, 
with remnants of the bronze age, have been explored, 
and numerous articles, ornamenta, and implements 
found. Some rather more recent stone graves 
discovered on the River Tohulishman oontamed, 
amongst other things, ornaments plainly mdicatmg 
some connexion between the Alta: nomads of those 
days and -the Byzantinian culture. 


Toe Lyprans or Huaxreo.—tThe recently published 
vol. 18 of the Journal de la Société des Américantstes de 
Paris, contains a study by Dr. Waltier Staub of the 
area, known to the Aztece as Ouertlan (Shorea of the 
Salt Water), and to-day known as Huaxtec—land on 
the eastern side of the Mexican plateau, bordering on 
the steppe country of the north in which the culture 
of the nomad tribes contrasts with that of the settled 
agriculturista of the low-lying lands below. The 
i sat interest of this area from the ethnological poe 
of view is that the inhabitants would appear to be an 
crit offshoot of the Maya. At the time of their first 
settlament they would appear, judging from certain 
reg ach found m the alluvium ot the Rio Panuco, 
to have been already acquainted with weaving and 
pottery-makmg. On the other hand, the absence of 
atone temples, of hi Fyphs, or any system of writing, 
indicates a fission before the Maya were acquainted 
with the calendar or had developed their system of 
writmg. According to Lehmann and Sapper, the 
dialect which most closely resembles the Huaxtec of 
to-day is the  Chicomucelotec of the frontier of 
Chiapas-Guatemala, their separation being due to an 
incursion of Totonaca and Olmecs towards the 
Atlantic coast. The phical position of the 
Huaxtec country, bord i on the steppe lands, 
made it more suitable for eevee and fishing than 
py ge eas and it was thus left free from the mtrusion 
of other peoples ; while it was never occupied by the 
Aztecs, although it paid tribute to them. The in- 
habitants were thus able to preserve their culture and 
their unaffected. The Huaxtecs of to-day 
are still extremely primitive, living m hamlets in 
bamboo circular huts, often without chairs or tables. 
They sleep on the ground and do not use the hammock. 
The apa deity of the pre-Columbian Huaxteca 
was the earth goddess, and until recent years sculptured 
representations of her were frequently to be found on 
pas se but of these many have now been removed 

or sale. 


NEMATODE EGGS FROM SKIN AND GOIS or SHaRK.— 
G. A. MacCallum ‘records (Proc. U.S. Nat. Mus., 
Vol. 67, Art. 16, 1925) the occurrence of the eggs of 
a nematode, probably a species of Capillaria, on the 
under surface of the nose, in front of the mouth, of 
a large shark, Carcharinus commersoni, taken near 
Woods Hole. The dark brown, almost black, eggs 
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by transparent adhesive material. Similar eggs were 
found on the lighter coloured portions of the fins of 
another shark of the same l In a leter paper 
(vol. 70, Art. 6, 1926) the same author records OERE, 
tentatively referred to the genus Capillama, on the 
ill arches of Oarcharinus milberti at Woods Hole. 
ese eggs are in patches, sometimes two inches long 
by half an inch wide, and the shell is spinous. 
In neither case were adult worms found which could 
have laid the eggs. 


CESHPING ERUPTION IN Ammnica.—A short note 
in the Official Record of the U.S. Dept. of Agriouliure, 
vol. 5, No. 48, Oct. 1926, summarises the recent work 
on creeping eruption in man by J. L. Karby-8mith, 
W. E. e, and G. F. White (see Arch. PAEA 
13, 1926, pp. 187-173). The eruption is caused*by a 
aodo larva: Dain a further study, Messrs. 
Dove and White have recovered infective nematode 
larvæ from the fæces of the dog and the cat in & 
locality where there was a high incidence of creeping 
eruption. The larve were applied to the human 
skin and duced the characteristic og data and 
lesions. eso larve have “in general the appear- 
ance of hookworm larvew.” In 26 out of 27 dogs from 
the streeta of Jacksonville and in hoth of two cata, 
Ancylostoma were found and two ies identaifled 
as vi brasiliense and .4. oaniman. authors state 
that further work is in progress. Creeping eruption 
occurs chiefly in the South Atlantic and Gulf States, 
but it has been reported so far north as New Jersey 
and I so far north as Oklahoma. Damp sand 
in these areas has been observed to be a favourable 
environment for the parasite and a likely location for 
mfection. 

Mapusma oF THE DanisH INGOLF-EXPEDITION.— 
Dr. P. L. Kramp, of the Copenhagen Zoological 
Museum, gives a most interesting account of the. 
Anthomedusm of the Danish lf-Expecdition 
(vol. v. 10, Medusæ, Part 2, Co 1926). 
This work follows the same plan that was used in the 
Leptomeduss (Kramp, 1919) of the same expedition, 
the main study being the horizontal and vertical 
distribution, seasonal occurrence and dependenoe on 
the various hydrographical conditions. , Keep- 
ing these points in view, however, the author is able 
to show a great deal that is new ae to the 
comparative morphology of many o € species, 
especially of chose! belonging to the Codonidsw. Such 
ports as the structure of the manubrium, morpholo 
of the tentacles and their basal bulbe, and the abaxial 
spurs are dealt with in detail and show important 
features useful in classification. Sarsia tubulosa, that 
common and much-discussed species, or group of 
species, ia fully investigated, the conclusion that 
most of the closely related forms such as S. deciptens, 
S. pulchella, and S. mirabilis are merely local varieties. 
An interesting point is shown in the fact that the 
farther north ıt is found the more the time of occur- 
rence of this medusa is delayed, the lberation from 
the hydroid taking place later m the colder regions. 
That the farther north we go the later the medusa 1s 
budded off seems to be a general principle for these 
northern forms. The author places S. flammia in the 

nus Euphysa, having found therein certain muscular 
bandi which probably do not exist in Sarma. Cory- 

ha nana is the hydroid of Euphysa aurata, the 
latter probably being a separate species from Æ. 
mediterranea, Interesting facta are noted amongst 
those proliferating medusam Jissia blondina, R 
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octopunctaia, ae H prolifer. In the first | Metall in Moscow, and by the Geological Com- 
species, a the young specimens normally | mittee o d. The Moscow Institute published 
bud and = pe one becomes sexually mature, | during 1926 some ten pepers of considerable practical 


heieri in the other two the first buddin tions 
never become sexually mature. e budding 

of FE en 3 in one and the same area is dependent on 

the water tem ture, being acoelerated and 

earlier when water is warm than when it is cold. 


Tas BIOLOGY OF THE SAW-TOOTHED GRAIN BERTIN. 
—In the Journal of Agriculiwal Research, vol. 83, 
No. 5, 1926, Measra. E. A. Back and R. T. Cotton 
record a number of interesting observations on the 
biology of this cosmopolitan insect. Although if 
may occur in almost any stored food of vegetable 
origin, and has been known for more than 150 years, 
the’ life-cycle of halus surinamensis Linn. 
has received but little attention from entomologists ; 


even Redi in 1671 figured an inseot which is very 


P this sam es. Linné received ee 
or that reason gave it the 
name by Wich a one. A remarkab fabt 
brought to l t by Messrs. Back and Cotton is the 
longevity ibited by the adult beetle. Under 
laboratory’ conditions, male individuals lived more 
than two years, and one example survived for three 
years and three months. The female& appear to be 
shorter lived; few lived longer than one year, but 
aoa le survived for two years and ei t months, 
ying -216 during that period. Under. the 
eter sags ee apie wothe. conditions, the whole life- 
cycle may be passed through in 27 days. On the 
other hand, low temperature may prolong the period 
to 815 days. At E Waahingto n, D.C. there aré four 
or five erations ann ea eae m the tropics there 
are doubtlessly more. It is in to note that 
a temperature of 0° to 5° F. for one day wil kil all 
stages, and if the temperature be raised to 125° F. 
all stages succumb within an hour. A vacuum of 29 
in., continued for seven hours, killed the adult insecta. 


" Tse LANDFALL or Cotomsus.—In a pape read 
on 


before the Royal Geo hioal Society eb. 14, 
e Lieut.-Commander R, T. Go returns to the much-. 
debated question of which i in the Bahama group 


Cotumbnus first sighted. Sinoe the original journal of 
Columbus is lost, the available evidence is circum! 
‘stantial and indirect, and at best can indicate only 
the most probable island. At the outset Commander 
- Gould dismisses, as unsupported by any evidence, 
the ion that volcanic disturbances or changes 
in sea-level may have altered the appearance and 
distribution of the islands since Columbus’s voyages. 
The island-which Columbus named San Salvador was 
clearly one of the Bahamas and has been variously 
identified with Cat, Grand Turk, W , Mariguana, 
and Samana Islands. Commander Gould discusses in 


turn the unds for each identification in the ligh 
of the evidence available. This falls under 

heads ; (1) Courses and distances sailed by Columbus 
between, his his de from Gomera in Canaries 


and Guanahani, the native name of his landfall, for 
which the material is very scanty ; ie evidence from 
the small-scale ĉhart of Cosa (1500 or the chart of 
Herrara (1601); (3) comparison of Columbus’s de- 
scription of Guanahani with the various likely islands 
as they exist to-day; (4) idee eee modern 
chart the relative and di ces of the 
islands discovered by Columbus. The result of 
each line of researches leads Commander Gould to 
the same conclusion, that Columbus’s landfall was 
Watling Island, now also known as San Salvador. 


MINERAL DEpostrs IN Russta.—Reeults of current 
research in mineralogy in Russia are published 
mainly by the Institute of Applied Mineralogy ae 
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and theoretical interest, including the results of 
‘original Investigations on the gera Ae of minerals 
by . Gins and on kéolin and other deposits 
in the U An I work is that by 
V. A. Obrutchev on “ Metallogenetic Periods and 
Regions of Siberia’’; the author finds gix separate 
metallogenetic iods in Siberia ; Archean (numerous 
deposits of Spica d several of iron, silver, lead, and 
molybdenum); Eozoan (still more pold, some copper, 
iron, and tungsten); Caledonian (little gold; Jepan 
oop , Silver, zino, and tungsten also not numer- 
‘Heroynian (gold deposits rare, but those af 

oly tallies ores numerous; some tin, tungsten, and 
mercury); Tian -Shanian (po io ores preva- 
lent ; nickel, platinum, copper ores); Meso-Neoroan 
(gold, copper, silver, lead, zino, iron, bismuth). A 


geo-morp el cele tad tele of Siberia is given by the 
author and m man peer ibliography gape In 
the series of CR by the Leningrad Geological 
Committee 


ere is an. interesting report by A. D. 

Nataky on the sulphur d ‘tg in tho ara 

desert of Turkestan ; M. M. Tetaiev gives a clasaifica- 

tion of Russian tungsten ores, and A. K. Meisner 

Desai an almost monographio Aeecop ion of gold 
epoaits of Russia. 


Devonian FLrona.—The most important contribu. 


foe A eee botan o en E 
derbai y 


bi in the ‘New Phytologics (vol. 25, No. 5). 
Tho pow ens, which came from several localities 
near Elberfeld and belong to the lowest division of 
the upper Middle Devonian, have been investagated 
b Dee. Kaua and Wayland: (Aningen don 
Kerkon baran Dri reket 


Bd. 
40, Heft 2, 1926).. So far they have epee the 
following five plants : A steroxy eldense D.sp., 
A germanicum K. and W., sb 


TSP. 

agreement between the Elberfeld and the Rhynie 
Asteroxylon. They differ, however, in the presence 
of pith in the German form, in the stellate form of 
Beales and in the occurrence of pitted tracheids. 
Aneurophyton was probably a tree with the habit of 
a tree-fern, and ita frond structure ma throw some 
light on the question of the origin of the fern-like 
frond. rw pra point of interest in to Hyenia 
a elie resence of the fructification, previously 

fie genre: end taking she fonni of loe 


` spikes er numerous forked pl e ep) poses arranged 
on the axis. On account of otomous branch- 


I H. elegans and J primavum are 
relegated to two distinct seriea of a new clasa. the 
Proto-articulate, although, in view of the close 
agreement in the structures of their fru long, 
there seems some reason for including’ them in one 
series. The last species, scoparium, is an 
fihd m the Middle Devonian, and the 
external habit and the fructification, hitherto un- 
known, have now for the first time been revealed. 
“ The discovery of this Middie Devonian species must 
reopen the disputed question of the Upper Devonian 
or Lower Carboniferous age of o Saalfield 
Cladoxylons.”’ 


Tusa SPprorasum or Anacon.—A few years ago, 
F. Paschen succeeded in-analysing the complicated 
line 


spectrum 
irnet argon. In two recent (Zeats. f. Phys., 
39, e172, and 40, p. 889) K. W. Meissner has shown 
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that this, too, can be derived from four seta of s-terms, 
ten of p-terms, and twelve of d-terms. Most of the 
wave-numbers are from his own measurements,’ but 
some lines observed by other workers in the ultra- 
violet fall into the same scheme. An interesting 
co ce has been pointed out by W. Grotran 
(adem, 40, p. 10). The ing effect of the inner 
electrons for the X-ray M,,M,, doublet in the heavy 
elementa, in which the M shell of electrons is complete, 
is such as to reduce the effective nuclear charge by 
8-5. Meissner’s analysis shows that the screening 
constant is 7:3 for argon, where only the first eight 
electrons of the M shell are present; for the next 
element, chlorine, ita value is 7:5. 


STRUCTURE oF TEE MoLEeOULE OF CARBON 
MonoxIpE.—Reoently spectroscopists have been able 
to show, from the analysis of some carbon band 

that the outer electrons in an exalted carbon 
monoxide molecule have energies which fall into a 


scheme very similar to that for an atom of the second 
up of the iodic table. This analogy has now 
bean extended by F. L. Mohler and P. D. Foote 


(Phys. Rev.. 29, p. 141, 1927). By the ‘partial 
current’ method for measuring excitation potentials, 
the effect of inelastic collisions of an electron with gas 
molecules is shown by the change m the electron 
current to a collec electrode as the energy of the 
electrons is varied. en such experiments are made 
‚with carbon monoxide and mercury vapour under 
com ble conditions, the ourrent—voltage curves 
obtained exhibit an astonishing similarity. The form 
of the curves yields mformation about the relative 
probabilhty of occurrence of the le tum 
transitions, and it is concluded t not only the 
energy levels, but also the movement of a valence 
electron from one to another of them, are alike in the 
respective molecules and atoms. 


lowered in the sea the increasing bade slowly 


the air 18 com- 
pressed m the upper 

the instrument 18 ha 
as the decreases, and the expanding air 
6808, by the narrow arm. When the surface 18 
alas the wide arm contains a complete sample of 
the various waters through which the mstrument has 
passed, arra in the proper order. In the wide 
arm, before lowering, ere small coloured 
laas floatsa—py cnodevils—of certain specific gravities. 
They assume positions in the column of water corre- 
nding to certain definite values. Thus when 
the pycnosonde 18 brought out of the water the 
ycnodevils have arranged themselves at different 
haahi, and the depths to which these heights refer 
can be readily determined by a suitable scale. It has 
been found m practice that there is no appreciable 
mixing of the layers of water in the tube even when 
the temperature of the whole instrument is altered. 
Tt ig claimed that in shallow water this msatrument 
works wel, and can be used from a moving vessel 

with the Kelvm sounding machme. 


MICROMAGNETIO OSOLLATIONS AT Zouy.— In 
Terrestrial M i for September 1926, Arnold 
Pódder, of the Meteorological and Magnetic Observa- 
tory at Zouy (formerly Irkutek), Russia, discusses 
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ed up the valve keeps closed 


the micromagnetic oscillations observed there by 
sensitive magnetographs. Two very different t 

of these waves are found to exist; ın one the vibra- 
tions continue very regularly for hours or even days, 
with well-defined periods of from 5 to 15 seconds. 
In the other type the vibrations, though less regular, 
have & pronounced periodical character, the periods 
being considerably longer, however, with an average 
value of about 85 seconds. A year’s observations 
are di relating to all three magnetic elements ; 
the vertical force observations were made both by a 
balanced magnet and by a horizontal coil. In the 
short-period oscillations the intensity increases with 
the period (from about 0:5 y for 5 seconds period to 
about 2-5 y for 15 seconds period—the intensity being 
nearly the same in the horizontal and vertical com- 
ponents); 90 per cent. of these vibrations have 
periods between 7 seconds and 9 seconds. They 
occur particularly between midday and 7 Pra. local 
time, while at night the longer periods are more 
prominent. No hypothesis is advanced as to the 
cause of the vibrations, but certam siumuarities to 
microseiamic waves are pointed out. 


FORMATION OF AMMONIA IN THE SILENT DrscHance. 
—Warburg and Rump (Zen. fur Phys., vol. 40, p. 557, 
1926) have recently studied the formation of ammonia 
in the mlent disc and have compared the results 
with those obtained m the production of ozone by the 
same method. A mixture of nitro and hyd 
was passed so quickly through ea Siemens’ tube t 
the amount of ammonia formed was so small that any 
decomposition could be neglected. It was found that 
the ammonia was formed chiefly at the walls, whist 
the ozone is formed chiefly ın the interior of the 
discharge tube, probably because of the greater heat 
of dissociation of nitrogen and the catalytic action of 
the surface of the tube. Vamnation of pressure pro- 
duced very much less effect in the case of the pro- 
duction of ammonia than in the case of ozone, 
presumably because the number of ionic collisions at 
the walls was very amall compared to the number in 
the interior of the gas. 


CHARACTERISATION OF GENUINE Proterms.—Ths 
Hugo Muller Lecture, which was delivered before the 
Chemical Society by Prof. 8. P. L. Sorensen on 
Oct. 28, 1926, has an published in the Society’s 
Journal for Deo. 1926, and it gives an account of 
some of the diverse problems which, at the present 
moment, occupy the attention of those engaged in a 
study of the composition of the proteins. ‘These 
problems are of two kmds: the first deals with the 
nature of the simpler compounds from which the 
protein molecules are built up, while the second is 
concerned with therr ‘ elementary ’ composition. The 
decomposition products which can be obtained by 
treating the proteins with acids, alkalies, or suitable 
enzymes, form the most important clue as to protein 
structures, and about twenty such substances are now 
known. It is considered that protein molecules 
consist of a number of loosely knit polypeptide 
complexes, and this view accounts for the remarkable 
pro es that the protems possess. With regard to 
their elamen composition, it 18 wel] known that 
all protein ces contain carbon, hydrogen, 
oxygen, and ni , and most of them also small 
quantaties of sulphur and phosphorus. Since the 
sulphur and phosphorus contents are small, it has 
been suggested t the sulphur- or phosphorus- 
containing compounds are only loosely associated with 
the protein molecules, and are not mtegral constituents 
of tani, Careful fractionation has shown that this is 
true of the serum proteins, but the phosphorus in ogg 
albumen appears to be intimately bound up with the 
rest of the molecular complex. 
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The Genetics of Wheat Species. 


RECENT years have- witnessed important advances 
in our knowledge of the wheats, which are now 
recognised to fall into three well-marked groups, differ- 
ing m their chromosome numbers and rust resist- 
ance, and showing inter-sterility when members of 
different are crossed. -Muah etical work 
has been oted, not only to crosses hexa- 
pe and tetraploid or tetraploid and diploid species, 
ut also to crosses between species havmg the same 
chromosome numbers. In the latter series of crosses, 
m which there is relatively full fertility, various in- 
vestigators, Including Techermak, Nilsson-Ehle, - 
dow, Percival, Kajanus, and Malinowski, have 
part. The results of these crosses between wheat 
-species having-the same chromosome numbers have 
. been much simpler than might have been antictpated, 
and they raise some interesting questions con i 
the relationships between these species, the nature of 


paper by Prof. E. mowski (Jour. of Genetics, vol. 
7, No. 2), in which he propounds the view that the 
feed by linkages 


oo can be exp 

different ery of chromosomes. Imk- 
ages would resemble in some respects those which are 
known to occur between many of the chromosomes of 
Oenothera ies. Such connexions between chromo- 
somes have not yet been described as occur- 
rences in the wheats, although much ogical work 
has been done on this up, and there are other 
difficulties with the h is proposed, which, never- 
theless, will doubtless lead to a further analysis of the 
differences between ies of wheats. 

In 1914, Malinowski found that a croes between the 
two hexaploid wheats, 7'ritticum Spelia and T. 

each with 42 chromosomes), gave an intermediate 

, and an F, which contained T. Speta, the inter- 
mediate and T.. in the ratio’ 1:2:1, 
although an independent factor for T. compachum 
(club wheat) was also present. a pie confirmed 
the 1: 2:1 result. Now T. Spela has longer ears than 
T. vulgare, and its glumes-and spikelets also have a 
different ahape. Hence, in spite of the monohybrid 
behaviour, it ap probable that a number of 
(Imked) genetic erences are Involved. Whether it 
is necessary to assume that these factors reside in 
ind dent chromosomes which have become linked, 
a8 Malinowski remains to be seen. 

In crosses between T. polonicum and T. dicocoum, 
both tetraploid species with 28 chromosomes, the 
same 1: 2: 1 ratio is obtained m Fp although here again 
an Independent factor for tong or short glumes may 
be present. The same ratio obtains when T. polons- 
oum is crossed with T. durum, another tetraploid 


When a tetraploid is crossed with a hexaploid wheat, 
the resulta are much more complicated. For example, 
in T. polonioum x T. vulgare the F, pentaploid hybrid 
is intermediate, but the F, segregates into a great 
variety of types, including T. dicoccum, T'. durum, and 


ue ee ee a 
Spelia, and two o types which resemble these 


tively. 

Ta his explanatory hypothesis Malinowski assumes 
that the tetraploid wheats have two linked chromo- 
somes, while the hexaploid forms have three, and that 
certain of these linked chromosomes are common to 


different 168, 6.7., T. dicocoum having a and o linked, 
while T. has a, c, and e li As it seems 
probeble t the hexaploid wheats have arisen. at 
some time a doublmg of the chromosomes in, 


a stenle hybrid a diploid and a tetraploid 
species, the tetraploid and hexaploid wheata might be 
a pe ae certain chromosomes in common. 

tever the explanation, these ap t linkage 
phenomena in wheat species are of rash aet, and 
their elucidation may well mark another step in the 


advance of etic theory. 
Tacharniale and Bleier (Ber. Deut. Bot. Gesels., voL ~ 


44, p. e u purnieaae obtained a constant fertile 
octoploi ybri y oroæing Aegilops ovata with 
Tinin dtcoccotdes and T. durum. This they believe 
supports Percival’s hypothesis that the hexaploid 
wheats arose from crosses of T. dicocootdes with 
Aegilops. But Percival (Jour. Genetics, voL. 17, p. 60) 
has found that Aegilops itself contains species with 
2n, 4n, and 6n chromosomes. ; 

Another set of results ing closely on these prob- 
lems is derived from the work of Prof. G. O. Meister 
with his wheat-rye hybrids (Saratov Agr. : Bap. 
Station, 1, p. 220, 1928). Six generations have been 
grown from the original natural crosses and a multitude 
of forms has been obtained, but the ‘F, consisted 
of uncontrolled back-croeses with the ta. The 

t wheat was hexaploid and the rye diploid, the 
ybrid F; being tetraploid. Chromosome studies com- 
bmed with etical examination of the later 
tions shen sake possible an analysis of what is 
ped pe lade a recombination of factors 
already present or w oe changes of various 
Pale Gada os eee le for the appearance of 
some of the new types. How, from a single species 
of wheat when croased with rye, a whole series of 
wheat species and varieties, some of which are already 
well known, should arise, is not at t clear; but 
the elucidation of this problem should add much to 
our und mg of the relationship between different 
species of wheat. One of the forms thus obtained is 
very similar to T. persicum, a tetraploid wheat. A 
full study of the chromosomes in these hybrids may 
be expected to throw light on the relation between 
crossing and mutation, and also on the relationships 
between wheat species. R. Rueeias Garms. 


The Recolonisation of Krakatau by Animal Life. 


ual recolonising of the island of Krakatau 

with- plants and animals subsequent to the 

catastrophe of 1888 is a subject of great biological 
interest. Dr. K. W. Dammerman, of the Buitenzo 

Museum, tells us that after studying the new fauna o 

Krakatau it was desirable to compare it with that of 

unaffected by volcanic convulsions. After taking 
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Sumatra). The whole island is clothed with virgin 
forest, it has been little Interfered-with by man, and, 
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for a v long tame, no volcanic eruptions have 
devastated ita fauna and flora. The fauna of Durian 
proved somewhat disappointing, owing to the poor 
soil and the resulting rather scanty vegetation. No 
Ficus of any kind, for example, was detected on the 
island, and, it may be added, trees of the fig tribe are 
one of the most attractive for birds, insecta, and other 
animals. 

Dr. Dammerman states that the research on the 
fauna of Durian ! was wholly planned for the purpose 
of com it with that of tau—to ascertain 
what RORA fauna possibly was before the erup- 
tion, and what it is likely to consist of ın future. 
Taking the whole fauna mto consideration, he finds 
that the total number of species of animals on 
Krakatau at present is about 62 per cent. of that of 
Durian, but, with regard to individual groupe, very 
different figures reveal themselves. As regards the 
vertebrates, Krakatau us far behind Duran with 
47 aT cent.. but considering terrestrial forms alone, 

excluding birds and bats, ae ra bas cand 
21 per cent. of the forms inhabiti W 


the mvertebrates the poorness of oy i ig 
noticeable, as Krakatau already has 93 cent. of the 
number of invertebrates of Durian. insecta only, 


Durian has a great majority, having about 40 per cent. 
more than Krakatau. 

The remarkable conclusion of Dr. Dammerman’s 
comparison is that Krakatau has regained about 
60 per cent. of ita normal fauna after a lapse of 
about forty years, on the supposition that the fauna 
of Durian is a normal one for the comparison. He 
maintains that the fauna of Krakatau will be com- 
plete, not after centuries, but withm a comparatively 
short tume, much shorter than might reasonably 
have bean anticipated. The fauna ıs likely to be- 
come much richer than that of Durian to-day, on 
account of ita more fertile soil and luxuriant vegeta- 
tion. 

1K. W. Dammerman, “The Fauna of Dunan and the Rhio-Lingga 
Arohipalago ” Trewbra, vol. 8, lv. 3 8-4, July 1928, pp. 281-826. 


Excludmg bats, of which certamly many more 
species will reach Krakatau in future years, nine 
terrestrial mammals occur on Durian against only 
one on Kraekatau. This species, the common Malay 
house rat, seams to have come in about 1917, but 
when the island was revisited in 1924 it appeared to 
be on the v of extunction. This conclusion is in 
accordance with the theory that house rats are unable 
to thrive away from human dwellings. The fleld rat, 
and possibly other species, are to be expected together 
with the Malay e and the commoner kinds of 
wild ho Of the birds, rt is anticipated that the 
{aude will Doon about twice as rich as it 1s nowadays, 
but fresh water absent on Krakateau, such birds 
as are dependent n will have no chance of 
survival should they arrive on the island. Among the 
reptiles, the koalia atrocostaium 18 DOW 
abundant, whereas in 1921 the species is stated 
certainly not to have been there, and the same applies 
to the crocodile. Among the insects, Hymenoptera 
are not anticipated to show rapid increase of ies 
in the future, but Coleoptera and Lepidoptera are still 
far from their maxima. 

In short, it appears that on new land, carnivorous 
animals are later invaders than vegetable feeders, and 
on Krakatau there are as yet no insectivorous bata 
or other carnivorous mammals, Cicindelidm, or pre- 
daceous flies. Other groups of raptorial insects such 
as Mantids and Neuroptera are rare. The exception 

abonda to oe pi spıders, which are unusually 
undant. ea Seong on the basis of the 
ae by which Aranes are spread, and 


ar fact that they thrive largely on fl insects, 
which are those which would reach the island early in 
the proceas of aed ela ota 

It is notewo that three ies of Oligochsta 


(against two dais on Durian) have reached Kraka- 
tau, but, AARS oP ted, there are no freshwater 

usea, but land members of the two 
latter grour are represented by three and mx species 


respectively. A. D. Imus. 


British Industries Fair. 3 


Te British Industres Fair, which is organised 

by the De ent of Overseas Trade, 
was idd on] eb Dal -Mar. 4 at the White City, London. 
A section of the Fair was held at the same time at 


Birmingham, mainly for hardware and 

exhibits. Evidence of the in sen eng 
the London fair was oes by the : Department 
being able to issue a detailed catalogue mx weeks 
before the opening, all the exhibiting space avaiable 
having been reserved by that date. 

The dominating exhibit of the chemical section 
was by the Imperial Chemical Industries, 
Ltd., the combine recently formed by Brunner, Mond 
and Co., Ltd., Nobel Industmes, Ltd., the United 
Alkah, Ltd., and the British Dyestuft Corporation, 
Ltd. The exhibit was demgned to show the wide 
range of producta obtained from raw materials in 
= enero such as sulphur, coal, brine, and limestone. 

itram, Ltd., a subsidiary company, demonstrated 
in an interesting way the new principle in use for 
fertilimng gramng land. 

Another exhibit of chemical interest was the new 
fresco medium (silicon ester fresco) which by offermg 
the artist a new medium may revive an ancient art 
some of the secrets of which have been lost. Silicon 
ester is said, to form as convenient ẹ medium as 
oil, and to combine the fluidity and facility of water 
colour with the depth of oi. It 18 
hoped that this discovery will lead to a revival of 
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large mural decorations. The firm interested im 
silicon ester freaco—Messrs. Albright and Wilson, of 
Oldbury—are also promoting the use of mlicon ester 
for consolidating and protecting the surface of 
decaying stone and for imparting a new siliceous face 
to terra-cotta in the early stages of decay. The 
silica is deposited in an adhesive and non-crystalline 
form. Remarkable success has been obtained in the 
restoration of decayed stone-work in old buildings by 
the use of this material. 
Improvements m the reproduction of sound by 
ophone were shown by Messrs. C. Gilbert and 
.—ea Sheffleld firm—who demonstrated their tone 
reflector, an instrument for producing great volume 
of sound without distortion. Amo the radio 
exhibits the Priory loud speaker made by a Newport 
Pagnell firm deserves a word of commendation. 
firms exhibited aids fore the deaf. The 
National Institute for the Deaf has strongly advised 
sufferers to consult an ear specialist to ascertain 
whether the deafness 1s of a type likely to be hel 
by an artificial aid and to deal only with a 
willing to allow a home trial of two or three weeks 
before purchase. This warning is without doubt 
necessary, and should be widely advertised to prevent 
the exploitation of sufferera. Good progress 18 being 
made m electrical aids, but older forms of aid are also 
attention. Mr. Geo. W. Pug proprietor 
of the British Acoustic Co., himeelf a erer, showed 


372 


some bent and comfortable pairs of horns, the use 
of which by deaf people will probably become more 
general m ftare. 

Another exhibrt of medical interest was the “ Magic 
Blanket,” e T by the Radiocoil El etic 
Blanket, Ltd., of Manchester Street, London, W.1. 
This blanket has more than 12,000 feet of specially 
Ma corks wire covered with downy material, the inner 

ace being thickly quilted. Its use is recommended 
by the makers for sufferers from various diseases. 
An mduction is also provided to be used m 
conjunction with the b This pad gi & Tise 
of temperature in the blanket from 50° to 130° F. 
in sixty minutes, and profuse perspiration is obtained 
in Ne S S 
© ne Institute exbibited OAA 


records for learning forei E e80 records 
reproduce the speech of well-known elocutionists in 


various languages. The advantages of this simple 
method of learning foreign are obvious, and 
It is not ising to learn that records are used 


by more than $00 schools, colleges, and universities. 
These few notes by no means exhaust the exhibits 
of scientific interest. The catalogue shows in the 


production of chemicals, drugs, dyes, fertilisers, 


Makers of scientifico and optical instruments are also 
well represented. 


The Fair was visited by the King and Queen, and 
attracted a large number of buyers and other visitors. 


University and Educational Intelligence. 
CamBRipas.—Mr. Ramsay, Master of 





ene 
College, and Mr. Thirkill, College, have been 
elected members of the Counail of the te. Prof. 


W. J. Dakin, of the University of Li 1, has been 
nominated to use the University table at Naples 
next April, and Mr. J. Gray, Kme’s Collège, to use 
the University table at the laboratory of Marine. 
Biological Association at Plymouth next July. 


EposureH.—At the meeting of the University 
Court on Monday, Feb. 2I, Dr. R. J. Clark was 
rivera lecturer, and ie teaching fellow, in 

e Department of Natural hy. 

It was announced that Mr. Thamas Cowan had 
offered a sum of £15,000, lementary to previous 


_ gifte, in order to enable the University to out a 
rojected scheme for providing a residential house 
or men-students. Mr. Cowan has already given 


£15,000 to the University, £10,000 of which was 
contributed in appreciation of the work done by 
students during the general stmke of 1926. 
Lowpon.—Five addresses, spread over the period 
February-June, have been arranged 
centenary celebrations of University College. 
speakers include Prof. E. H. Starlmg, on “A Cen- 
of Ph iology ” on Feb. 28, and Sir Oliver 
Lodge on Mar. , at 8.80 Pat., on “A Century's 
Progress m Physica.” 
Manonestar.*-The Council has accepted the 
ignation of Prof. W. W. O. Topley from the chair 
at ba eci and the directorship of the public 
health laboratory as from September next, when he 
will take up his duties as professor of bacteriology 
and immunology in the new London School of Hygiene 
and. Tropical Medicine. 
~ Mr. W. O. Howarth, lecturer in botany, has been 
appointed to ise research in mycology under the 
scheme of the British Empire Cotton Growing Cor- 
poration. Mr. H. G. Chippmdale has been appointed 
‘research assistant in mycology under the same scheme. 
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Calendar of Discovery and Invention. 


March 7, 1785.—Among the landmarks in the 
history of ‘feology was the publication of James 
Hutton’s “ Theory of the Earth: or.an Investigation 


of the Laws observable m the Composition, Dissolution, 
and Restoration of Land upon the Globe,” read to the 
Royal Society of Edinburgh on Mar. 7 and April 4, 
1785. It attracted little attention at the time, but 
ten years later Hutton published his views in two 
volumes, and in 1802 Playfair wrote his “ [lustrations 
of the Huttonian Theory of the Earth.” 


hinad 


March 8, 1618.—Searchmg for a simple relation 
which would connect the distances of the planeta with 
their times of revolution, ler found after long 
calculation that the square of the time in which a 
planet revolves round the sun is proportional to the 
cube of the a distance of the planet. This, he 
said, first sared Oa on Mar 8, 1618, and two 
months later he i the absolute truth of a 
principle for which he been searching for seventeen 
years. ; ; 

March 9, 1720.—Halley sucoseeded Flamsteed as 
Astronomer Royal. > 

March 9, 186a.—A fight which revolutionised sea 
warfare took place in pton Roads, U.S.A., on 
Mar. 9, 1862. The Monsior, Ericason’s famous ship, 
there met the Merrimac. The Monitor, “a fort upon a 
raft,” carried two 11-imch guns in a revol turret. 
The Merrimac, a converted 40-gun frigate, had six 
9-inch, two 7-inoh, and two 6-inch'guns. The t 
was In the nature of a duel and was moonclusive, but 
from that time dates the introduction of the turret, 
advocated by Ericsson in America and Cowper Coles 


In England. 


March 10, 1809.—Founded in 1807, the Geological 
Society at first took the form of a dining club, and 
some members wished that it should be regarded as 
an assistant association of the Royal Society. Thie, 
however, did not meet with general ap and on 
Mar. 10, 1809, a resolution was “that any 
proposition tending to render this Bociety d t 
upon or subservient to any other society 
correspond with the conceptions the meeting entertains 
of the original principles upon which the Geological 
Society was founded.’ 

March 12, 1683.—Geological were first gug- 
gested by Martin Lister, who on . 12, 1683, read 
to the Ro 


Society “ An ingenious proposal for a 
new sort of Maps of Cees eto.” 


March 12, 1782.—Watt’s grand improvements in the 
steam engines were seb down in four ta. His 
first patent contained the important mventions of 
the separate condenser and air-pump; his second 
describes devices for- obtaining motion. The 
date of the third patent is Mar. 12, 1782, and in this 
he makes a claim for a double acting engine and for 
using the steam expansively. To these several 
improvements he added the throttle valve, the 

el motion, the centrifugal governor, and the 
Indicator. i 


March 12, 1884.—Two pioneers whoge efforts gave 
@ great impetus to the utilisation of electric energy 
were John Dixon Qibbe and Lucien Gaulard. 
Paris in 1881 they produced a ‘‘ secon generator,” 
an improved form of which was patented on Mar. 12, 
1884. Théir system of di ution was used in 
London in a portion of the Metropolitan Railway, 
and also for lghting Regent Street and Oxford 
Street. Though when judged by present-day stand- 
ards their generators appear crude pigra 
of apparatus, they were the forerunners oft the 
present-day transformers. E. 0: 8. 
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Societies and Academies. 


PARIS. _ 


Academy of Sciences, Jan. 24.—E. Goursat: A 
leery of the theory of surfaces.—F. E. Fournier: 
o inclination 0, always favourable to the ol ai of 
a ip, that ite satellite wave gives to ita p of 
flotation, in a calm sea.—F. W. Perkins: The resolu- 
tion of the problem of Dirichlet.—André Roussel : 
The area ee of equally continuous functionals.— 
G. Sugot: pic movement of a projectile. 
—P. Sea e influence of compression on the 
mk L ET The existence of a hmit of fragility. 
n Bouthillon: The inclmation of Sergi yar 
neotio] waves and directed -—E. Brylins 


The relative velocity of the earth and the neighbour- 
ing ether. A. Pi and E. Stahel have d the 
resulta of ents which they regard as opposed. to 


the conclumons of Miller, based on experiments at- 


Cleveland and at Mount Wilson. The author shows 
ar et pei po foals tgp 
t.— 


to the possible errors, are really m 

and e Bloch: a k spectre iaoi bromine. 
A list of lines in the between wave- 
lengths 16353 and O d PET Roa An apparatus 
for measuring the rates of absorption of gases by 
kande A de 


A ales raven deer with diagram, of an apparatus 
for de rate of absorption of & gas by a 
liquid Marion A. da Silva: A new determination of 
the period of polonium. The method is based on the 
determination of the ionisation produced in pure 
argon by the a-rays of polonium: the period found 

is is 140: 2 days.—J. Huggett and G. Chaudron: The 
tures of sar aes transformations m the sys- 

tem iron-ferric oxide.—Jollbois and Chassevent: An 
a tus for the thermal analysis: 
ot a calorimetric method which gives the phones of 

le of controlli 


hydration of plaster of Paris, ca ling 
and commercial products more conveni- 
ently than by chemical analysis.—P. Job: The 


onium ion and its stability. 


& ley a8 ammonia with some as © 
appearing mi Godchot and Pierre Bedos : The action 
of organo-magnesium ds an the oxide of 
cycloheptene, Iohe e oxide is isomerised by the 
action of CH , and the cycloheptanone thus formed 
(suberone) then reacta with the magnesium compound 
in the o manner.—V. Hasenfratz: The pre- 
porami and properties of l-arabonic and L-ribonica 
—L. Royer: Eee nE o cubic 
salts on mica.—N. Menchikoff o crystalline and 
volcanic rocks of the centre of the Libyan desert.— 
Léon W. Collet and R. Perret: The geol Cee the 
Col d’Anterne and of the Cirque des Fonta (rxt 
Haute-Savoie). Albert Baldit: Magnetic at 
ments in the ue -wet of the Central Masaif—kEK. 


Tsukamoto : iis” ohare of sea water for the 
extreme oe iments on synthetic 
salt solutions, it is concluded absorption m the 


extreme ultra-violet by sea water is due to the 
presence Ls Eanes quantities of bromides.—Pierre 


Allorge: 9 vageiation of the sphagnum peata of 
Galiad Spain) Pay aaa arate affinities of the 
wild and T. mono- 


COCO, eo str by their aara hybrids.— 
Emile André: A new and abundant source of trilaurin ; 
the seed of the Mahbuba, Acrodichdium Mahuba. Of 
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the family of the Lauracem, this seed contains about 
half ita oS ee ee 
trilaurm.—H. Lagatu and L. Maume wolo 
mode Be nutrition of a perennial plant (vine) in a 
giran son a given manure.—Henri V. Vallois : 
variations the spinal muscles in the higher 
primates.—P. Vignon : o primitive nervation of 
the wings of insecta and the changes from the original 
plan in the Orthoptera. — Jules Amor: Observa 
tions on biological similitude. —Georges Bourguignon : 


Double innervations in the human o dis- 
covered b thological and normal electrophymology 
and con 1fed by anstomy.—Henri Piéron : e law 
which connects the surface of the wi with the 
weight of the individual in the same animal species, 
and some problems concerning the t of insecte. 


The wing surface in one species studied (Libellsla 

ee function of the weight pe daca 
Lefrou: The anticoagulatmg power 

hes and mo arsenic compounds. rean 
et: int of vascular attack of the 

alkaloids A Bonot and Théophile Cahn: 


estimation of arginine in pure proteids and tissues by 
ea modified Jansen metbod.—E. Roubaud and 


Colas-Belcour : The action of diastases in determining 
the eclosion of the egg in the mosquito of -yellow 
General pri 


fever rk jasomatia).—Bordler : 
F and que of the new treatment of 
edin’s disease (Infantile paralysis). 


BRUSSELS. 


Royal Academy of Belgium, Apru 10, 1926.—P. 
Stroobant: Report of the work done by the National 
Committee of Astronomy durmg the year 1925.— 
P. Teilhard de Chardin: Some new mammals from 
the Belgian Tertiary. i 

May 4.—Paul Stroobant : Note on the discovery of 
two new minor planets at the Royal Observatory, 
Ucoole.—A. Demoulin : Determimation of the differen- 
tial Invariants and m invariants of surfaces for 
the conformal group.—A. Demoulin : The method of © 
ae mobile birectangular trihedron and some of ita 

applications.—A. Demoulin: The surfaces of Qui- 

—Maurice Nuyens: The electrod ica of 
bodies in motion.—Oonstant Lurquin: The stable 
algorithms of probability—Maro de oe 
Latent heata of evaporation. The formula 
by Maurice Prud’homme, log L = Diseina bs PCT), —T), 
in which L is the latent heat of evaporation, T the 
absolute boilmg-point under atmospheric preasure, 
T, the critical temperature, and k, a, and n constants, 
has been compared with experimental data for water, 
ammonia, tane, hexane, heptane, octane, carbon 
tetrachloride, chlorobenzene, ecient benzene, 
methyl ad ethyl acetates, and methyl aloohol, and 
shown to be generally applicable. Hi. Mund and 
J. d'Oliesiager: The kmetiœ of ozone formation 
under the action of the a-particles. For a given 
intensity of irradiation by «-particles, ozone is formed 
with constant velocity, and at the same time is 
destroyed with a veloci oat. Deere to ita oon- 
centration.—J. Errera : P agen of a medium 


and cyclohexane. xperimen, 
described it is concluded that neither of these hydro- 
carbons has a permanent dipole. 


June 5.-G. Cesdro: The formula of some Vesuvian 
silicates.—Edm. van Aubel: The viscosity of liquid 
chlorine. According to A. J. Batechinak, the i 
volume of a normal liquid is a linear function of the 
fluidity. The experimental data of E. W. R. Steacie 
and F. M. G. Johnson and of Maurice Jellaton on the 
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: : The movement of 
the perihelion of mercury deduced from certain laws 
of gravitation.—Th. De Donder: A contribution 
the electromagnetic tensor and to the mechanical 
force of Maxwell-Lorentz.—A. Demoulin: The 
method of the mobile birec trihedron and 
some of ite applications.—Georges Homés: ‘The 
lonisation of gases and Saha’s equation.—R. Moens : 
An ionisation phenomenon of vapour under 
a etre ue: a Binard and R. Jeener: Re- 
es an the morpho of the nervous system of 
the annelids.—Henri Rrederleq : Demonstration, by 
chronaximetric meesurements, of the direct bath- 
motropic action of the extrinsic nerves of the heart. 


CALCUTTA. 


Asiatic Society of Bengal, Jan. 3—J. H. Hutton: 
SUE at ee eet ep Description of a unique 
poaa ound at Nichuguard, ab the foot of 

a It is a stone adze of a new type; the 
materi fee ee a 
ably local in origi (2) Some megalithic work in the 
Jaintia Hills. is some connexion -between 


near Ma and across the Um-nyakaneh 
River. The Bars paler Euro Inspection B 

low near duiiailosail-ntus ected ts ecient act 
origin. ere are rock-cut tanks near the Am-soral 
stream and dolmens’ and slabs near the Am-lubon 


River. There is some si ity between the Syntengs 
and ipuris and Ao Nagas.—Jayme Ribeiro: The 
caves of i. Bombay is rich m natural cavities 
and fairly caves are to be found in the 
‚vicinity of this city. The caves as discovered 
skirt the eastern coast Hne of the from Jackeria 


Bunder to Ae gia a little to the north of the Sewri 
anA i a weet of it. More will 
no be found, but only to di by being 
covered over with buildings. Iptions 
of two of the caves and a general description of the 
strata are given. 

. Roma. 


Royal National Academy of the Lincei, Deo. 5.— 
U. Cisotti: Uniformisanta of non-uniform functions. 


—GQ. Scorza: Real algebraics united to groups of 
finite order.—L. Cambi and L. Szegd: Constitution 
and absorption spectra of the iron ni hides 


The absorption spectra of yunds containing the 
grouping -8.Fe.N,O, or -8,0,.Fe.N,O, It 
certain analogi i 


: Florentiam (atomic number 61). A copy 
is given of a communication preserved under the seal 
of the Academy since July 4, 1024, and ortty 
claimed for the discovery and naming of this element. 
—F. Sacco: The question of the age of the ophit- 
iferous shales of Appennino.—B. Pinal 
Relative kinetic energy.—G. Vranceanu: Equations 
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of the motion of an anolonomous system.—U. Barbieri: 
Absolute azimuth of Eremo di Cherasco, on the 
horizon of Mondovi.—R. Brunetti: 
the element of atomic number 61. Results obtained 
in 1924 and kept under seal by the Academy since 
July of that year deal with the absorption spectra of 
certain specimens of rare earths. From the character 
and disposition of a discontinuity observed im the 
To region between samarium and neod 
E a tj a a 
n 61, miasmg from Mendeléeff's table, is pre- 
sumed.—R. Brunetti: Identification of the element 
with atomic number 61. This element has 
identified by means of the K —U. Crudeli : 
Electro- otio flelds having the electric (magnetic) 
fleld oat the circumf fares and the I 


i ab -91° and O a C,H,, p 
18-6 ; with 


mg at 
: , BO,, meltmg at ems 
i b 


» melting a 88°, and with 


compounds O BO, melting at — 58°, CHp 280, 
melios ab 63-88 and OH, BBO, e et -710°. 
—Q, Magnanini: The Bohr model and the 
coloration of the ians. Both mental ts and 
deductions on the basis ‘of Arrhenius’s theory show 
that the dissociated part of a coloured electrolyte has 
always the same absorption spectrum as the non- 
dissociated part. This is not in accord with Bohr’s 
theory, so that either electrolytic dissociation is a 
spontaneous proceas having nothing in common with 
true dissociation as produced, for example, by the 
par discharge, or the explanations’ furnished by 
ohr’s theory with regard to the intimate constitution 
of matter are inaccurate.—O. Capelletti: The bac- 
teroid form and immunity in leguminous planta. 


Pontifical Academy of Sclences, Jan. 16.—Hagen: 
Nebula N. G. C. 1198. Opinions con to those of 
Herschel are shown to be erroneous.—Hagen: The 
surface connected with a curve of space.—Kaas: A 
strange cese of h ility. — Carathéodory : 
Theory of analytic A ETET ARE Diatomacew 
of a Venetian peat.—Borghesani: A wime from ao 
wild of Central America.—Borghesani: Treet- 
ments of wine for the celebration of mass.—Neviani : 

ossa «=~ Farnesina Nev.—A. Marotti: A note 
worthy class of permanent plane motions of a perfect 
liquid. 
VIANNA. 


Academy of Sciences, Dec. 9.—L. Schmid and G. 
Bilowitzki: Communication on insulin. Molecular 
weight determinations in phenol showed that msulin 
is highly polymerised in- that solvent.—L. Grodger: 
Coloration and luminescence phenomena im Iceland 
after previous treatment with Becquerel rays.— 
. Lohr: Additions to the continuity theory of 
Rbéntgen-ray propagation in crystals. 
Deo. 16.—A. Haas: The increase of frequency in 
righ ta by impact with swiftly moving particles 
a (see Nira: Feb. 19, p. 296).—-K. Brunner 
and J. Medweth: The course of the reaction m 
Brunner’s synthesis of triazol.—W. Gabl and O. 
Schmidegg: Derivatives of phenyl-dimethy]-triaxol. 
—H. Hoernler and F. Matthes: nitrification of 
henyl- and naphthyl-triazols.—A. Kieslinger : 
logy and petrography of the Kor Alps.—F. 
Heritsch and N. Sti :, The Mulrxruschlag 
earthquake of July 6, 1926. 
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10 cents. tbat, NO 10: A Handbook of ikiueatrona? Amoots: 
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Pp. 187-228 (Pans: Les Presses univerutaires de France.) 8 francs. 
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Some Breoonid and Obaloid Flies from Paresitie on Aphids. 
By A. B. Gahan. (No. 2657.) Pp. 7. (Washington, D.Q. : Government 
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Wilkd-Barfleld Small Electmo Furneces for Works and Laboratones, and 
for 2]1 requiring the Accurate Mamtenanre of Tempera- 
ta Bechon H. Pp. 16 (London: Automatics and Hes Furnaces, 


- Diary of Societies. ` 


SATURDAY, Manon 5. 


Rova Soourrr oF Mentions (Otology Section), at 10.80 a.m. 

GEoLogints’ AssoolaTion (in Department of Zoology, University Collage), 
at 2.90,.—Prof. D. M. 8. Wateon: Demonstration of Bome Marly Foss 
Vertebrates. ` 

RoraL LevrrroTionw or QARET Barram, ss 3. — Dr. J. B. Mofwen: 

Ixsrirora or Beras Fousprrmen (Lancashire Branch) (at Rochdale), 
at 6. 30.— W. H. Poole: The F Ou pola. 

oF Barrea Fouwparuam (Birmingbam, Ooventry, and West 

Midlands Branch) (as Hogineers’ Olub, Birmin ay hay 6.30—F. J. 

Cook : Some Bxperreness m ths Production of Wal Castings. 
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ns, May-Ootober 1928 Pp. H` 


HULL Assocation oF Eworwmuns (at Technical College, Hull), ab 7.15.— 


H. Hall: Oiv Engineering enoes In Bouth America, 


MONDAY, Maxon Y. 
Victron Imerrrors (at Central Westminster), at 4.90. — 
Prof. T. QG. Pinches: The Completed Legend of Bal-Merodach and the 


Dragon. 

Rova. Lesrrrvriom oF GRT Berran, ab 5.—General Meeting. 

RoraL, OoLtacs oF SURGEONS OF at 6.—Sir Arthur Kerth: 
The Peo of the Mast: Past and Present (8) - An Account of the 
Bariiest so far Discovered, the being based on 
a Btody of Humen Remains found at and near Ur of the dees by 

taon of the Bntash Museum and of the Museum of the 


Woolley. 
Soorsry or Hyormmurs (at Geol Bomety), at 5 80.—M. I. Gerard: 
Tho Reising of a 1960 ton Coal er after a 7-ft. Subsidence. 
Iustrrorion oF ÀUTOMOMLE Wonnies Orntre) (at Merchant 
Venturers’ Technical College, Bristol), at 6.45.—H. R. Ricardo: Bome 


Mesting), at 7.80. 
AxisroTaLux Socurr (as University of London Olub), at & — J. 


Bearra jountly with 

Society) (at Royal Anthropological Institute), ab 8 —Prof. J. Pleget : 

La année de l'enfant. 

lustrrorion oF Tam Ruseme Ixpusrer (London and Distnct Section) 
elle Sauteed Olub, aeg Mich ale W.1), af & —P. Dunsheath: 

ectrieal Properties of ber. 

Sunverors lwerrrcrion, at &—Disenamon on Leasehold Reform, 

Boral Gpograrmtoa. Soamry (es Molian Hall), at &90.—Rt. Hon, W. 
Ormsby-Gore : Bome Nigerian Contrasta. 

lLasrrroru or Gummistry (Manchester and Distnct Bectaon)- (at Man- 
chester). —Proft. H. Q. Q Baly: Plant Chemistry. 


TUESDAY, Marcu 8. 
Rotar CoLLEaN or Pursiotaxe or Loxpox, at 6 —Dr. W. F. Dearden : 
Health Hazards in the Cotton Industry (iliroy Lectures 8 
RovaL Lesrrrurmom or Gamat Brrtacy, at 6.15.—Prof J. Hurley: 
Problems of Animal Growth and Development (6) 
LaSTITUTION OF PiTROLBOM TECHNOLOGISTS Br Bocuely of Arts), 
at 6.20.—Dr. A. Wade: Two Shallow Oilfielda m Toras. 


FooLoaraaL Boonmry or Loxpom, at 5,80.—Prof, ¥ B. Poulton: agoan 
morphism m Buttarfites following Bhock to the —Dr. H. H. Boott: 


Report on the Deaths oosurring ın the s Gardens during the 
Year 1928.—Prot. D. M. 8. Wateon: The notion of the Cale canth 
Fish Undina.—Dr. R. Broom: (a) On a New of Mammal-like 

Further Points 


R from the South Afmean Beda; (L) 
on Structure of the Mammalian Bascranial Axes.—Dr. N. B. Lucas, 
B. M. Hume, and H. H. Smith: On the Breeding of the Common 
Marmoast (Hapals oskus Linn.) m Captivity when irradiated with 
Ultra-Violet Rays 

Ixsrrrorox oF Orv Horoprmres, at 6.—A. W. Stonebridge: The Tansa 
Oormpletzon Works for the Water Supply of Bombay. 

Leerrrosiow oF AERONAUTICAL Ewonorrars (at Jonior Jnstitutron of 
Hogineers), at 6.80.—Major H. N. Wyle: Portable Hangars. 

Manors Ewooremes, at 6.30.—W. F. Rabmdge: The LAN. 


7.— Capt. 

on Wireless as & Feotor in 
World Oommunication. 

[ustrroriox oy BuroraiaaL Eworrmexs (North Midland Centre) (at Hotel 
Metropole, Leeds), at 7.—Dr. W. E Ecoles: Address, 

LesriruTion of ErroreioaL Ewciweras crth-Weetern, Centre) (at 


Engineers’ Club, Manchester), at 7.—J. W. T. Walsh: Illuminating 
ee T, Harmson: The Problems of Pubbo Lighting by 
aty. 


[usrrrotion or ELECTRICAL Ewarnrexrrs (Scottish Oentre) (at North 
British Station Hotel, Bdmburgh), at T.—L. O. Grant: High-Power 
Fusible Cut-outs. - 

RoraL Prorograrsro Bommry or Gamar Barrar, at 7.—Annual General 


Meoting. ‘ 
Boorrry oF CGamocaL [wpurre and Midjand Section) 
ab 7.80.—H. W. Rowell: 


(B 
Annual Meeting) (et ham University 
Comm e ae Hani end ther not (Lecture) 
Korra-Masr Ooast [msTrroTIOK oF Ewourssrs ND UILDEES (ab 
Middlesbrough), at 7.30.—G. B. Butler: From Ironstone to Finished 
Product e 


Quaxerr Microscoricat OLUB, at 7.80.—8, R. Wycheriey : A Fortnight 
in Bark with « Microscope 

PHARMACEUTICAL Socrerr or GRT Barra, at 8&—J. H. Barnard: The 
Microscope and its Use in Research (Lecture) ° 

ROYAL AwrmroroLogioaL Lwerrrurs, at &80.—R. Firth: The Hrehange 
of Gifts m Primitive Bocieties. 4 

Lærror or Brewuore (London Sectian) (ab Engineers’ Olnb, Coventry 

Street, W.1). 

WEDNESDAY, Harca V. 


Tuatrrors or Murais (Annual General Meeting) (at Institation of 
Mechanical Engineers), ef 10 4 w.—Premlential Address.—Prof. D. 
Hanson and Grace W. . In tion of the Effects of Im thes 


on Part V. The Effect of Biamuth on Oo .— . D. 
Hanson and O. B M t: Investigateon of the E of Im ties 
on Pars IIL Tho Hffect of Arsenic on Copper. Part IY. The 


Oopper. 
pe ce E Sa .—0. B : Brittlepess m 
Arsen ical .—åt 3 —D F. Cam pheli : Nem a in Non- 
and a General Discuamon con Blectric Furnaces in 
ugy. - 
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Derirorion oF Comical Execorcens (Conference) (at Ohemzoal Boasty), 
at 5.—W. O. Freeman: The Produstaon of Dissolved Acetylene and ria 
A cation to Led Burning.—8 J. Tungay: Lead as a Oonstroctional 


Ma m Cheama! mgn —At 8.—Dr. H. J. Bush end A. 
Grounds: The Functon of the Box m Balphune Acid 
n —W. G. Mills: Bomo Improvements in Ohamber Bulphuone 


RoraL CoLLEGE or Sumerows OF 


ALECTRIOCAL rd ae er 
Birmingham Univermty), at 7.—J. W. T. alsh: Dlamtnetmg Bngm- 
H T. Harron: The Pioblems of Publio lighting by 


ELECTRICAL Amoc TION yor Woxx (ab BILM.A. Ligh Bartos 
an; Bele, at 7.—f&mple Housabold Ragan Ta Lamp- 
ers, sta 
Be ns ea) oe OF FyrGDremms amp AXIPSUCLDERS 
Oe at Hall, Neweastle-upon-Tyne), at 7.15.— 
S H. Frith: Ta s i 


Roya Boonrrr oF Arts, at &—Dr. A W. Smith: The Utiieatzon of 
MupicaL Soorerr or, Lowpom, at 9.—D. J. Armour: The Burgery of the 
Bpinal Cord and Membranes (Letteoman Lectures) (2). 


id THURSDAY, Manon 10. 
Hestirors or Myrars (Annual General Meeting) (at Instrtmtion of 
Mechanical h at 10 am—R, Genders . Penstratson of 


: Propertaes of Harr 

. Springs. F. Hargreaves: (6) The A ton of Strain Methods to 
© Investigation of the Structure of Hutectic Alloys; (0) Note on the 
of the Lead-Tin Butectio.—Abt 1—J. D. Grogan: The 

Influence of Galmum an Aluminium ee ae With an 
Tek gee m TiS ebeangage Ni Oalomm 11 by 


Analyms as a Means of Studying 
—Prof. B. W. Hohpan: An 

.— Dr. J. Newton Frend and W. B. 
Phornsyeroft : (e) of a Fifteenth Century Bram: (b) Note 
ples Balver Oontents of Roman Lead from Folkestone and Itah boro 


Roya Socrmrr, at 4.30.—A. Levin and J. Wyman: The Viscous Hiestic 
Propertass of Musele.—A. Hynd: The Action of Glusosone on Normal 
Animals (Mice) and rts Possible &:gnificance m Metabolism.—Dr. F. W. 
R. Brambell and Dr. A. R. Parkes; in the Ovary of the Mouse 


De ee noe ee A Parkes, Una Fielding, end 
Dr. F. Brambell: Ovarian on in the Mouse after 


(pea poanie RET da alton: The Relation between 
Density ' Ferti as determined 
Artafimsl Insemination of Rebbita. T ay 
Destrrotiow oy OnaxicaL Hircirmmes (Confarenos) (ab Chemical Socisty 
at 5.—B. D. Porritt: Rubber asa Constroctlonal Material mn Orena A 
—Af &—Prof. F. O. Lea: The Mffect of Heats on some of 
the Properties of Metals. 
Purna Socimry oF Lowpow (at Imperial of Berenece), at 5.—Dr. 
G. M. R. Dobson: The Measurement of the A Coefficients of 
Filtera.—Ibbs and Underwood: A Com of the Behaviour 
in Diffomon of Ni and Carbon Monowde, and of Nurona 
Oxide and Carbon Diode —H. R. Nimmo: The Heligh of a Neon 
Lamp when Momentenly Bxtinguished at Voltages below Bitriking 
PotentaaL—D. B. Deodhar: Ths Blectrificatsan of Dust Clouds 
RoraL CoLLEGE or Pamias oF Lowpon, at 5.—Prof. F. R. Freser: 
Cardes Dyspncee ( 


MbrromoLoaroaL AMD Natrunat History Soomrr (at 
Hibernia Chambers, London Bridge), at 7. 
InstiroTiong or BiecTRiaaL Ewonrmns oe aie ie Uni- 
ee, Collegea, Dundes), at 7.80.—@. Taylor: The J Year 
Tel 
Orriaat Soocrmry (at Imperial College of Beience and Technology), at 
T 8.—B, Graves: Mcrosoo or a are are 
RoraL Boourry of Mepicums (Neurology ) (ab Natonel Hospatal, 
Queen Square, W.0.1), at 8. 
Hirvas Sociusry (at Town Hall), at 880--fhr Berkeley 
Moynihan the Alimentary Canal (Harvelan Lecture). 
Bectaon) (at Man- 
Proofed t 


(Manchester 
chester). — N. Blond: Difeulties of Rubber 
Manufacture. 


FRIDAY, Maxon 1L = 


a 


or CrmpooaL Ewonners (Annual sto ta Mectng) (at 


Hotel Vistorm), ab 12.—fhr Frederie Kathen: Some Industnal Deralop- 
ments and the Chemical Engineer dential Address) —Ab 1 80.— 
F. H. Rogers: The Cross and Pant. 


Disast Erana Le pete pon Te (as Carton Hall), ab B-—P. A. 
H : -Revolu 
opera (Indian keno 430.—R, Matber: Tha Iron 


. Boral AsTmowosicaL BoorwrY, at 5.—Frof F. : Astro- 
nomwel Photography of Precubon (George Darwin Lecture 
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Pe eee ere ae OF Eaa at 6.—fhr Arthor Keath: 
è os Bast: Past and Prosen The People of Bgypt, 
Putin geot irie i x 

MaLsoologioaL Boawry or Lospom (ab Linnaan at 4 
LweTrrouTrom BLEcrEIcaL 


or kans (London pea 
tly with Studente Beotsons of Instatutions of Crvil and Meshan 
) GS Anattabon of Mlestrical Hngineers), at 6.15.—4. Q 


at 6.30. — Annual oe 

Hbrapnemes (North of Ocean tre) (at 

roie Dale Street, Liverpool), at 7.—A. F. Hvans: Ships’ 
8 


Rorat PoorogRarmio Soorery or Gamat BRITAIN, ab 7.—A chat with 
Mr. B. Lemere on Architectural phy. 

Ixsrrrora or Murais Local n) (at Untverstty College, 
Bwansea), at 7.15.—Dr. F. Johtieon: The of Oxygen on 
Copper and other Non-Ferrous Metals. 

om oF Fbracrmmes, at 7.80.—J. Wolstenholme: The 
Demgn, Oonstrustion, and of the Oupola. 

besrrrors or Mrrars Local Section) (at Shafield Universtty), 
at 7.30.—L Labboek* O11 Fired Furnaces. : 

or Gamat Bziram, af 0.— Dr. G. Macdonalki: The 


Mancheéster).—Dr. A. Smith: Cellulose Hater Vanuhes: thar Wenu- 
facture, Properties, and Application. 


SATURDAY, Hiron 12. 
Lrerircrion or MuwiomraL awp Courrr Hwonmurs (Bouth-Weatern 
Diustmet) (at Bath), at 12. 
Boyan Lesrirorion or Great Beram, at &—Dr. J. B. Molo: 
Beethoven (8). : 


PUBLIC LECTURES. 
SATURDAY, Miron 5. 


Homwous Mummo (Forest Hill, at 8.90—H. Harcourt: “Some 
Pouwonous Snakes of India, 


SONDAY, Manon 6. 
Gunno (Hecleston Square), at 8.80,—Dr. O. Delisle Burns: 
Horpertnental Religton. 
l MONDAY, Manon Y. 


Krwa's CoLLEGE ror Wowrx (Household and Sontel Bclenos Department), 
ab 5.15 —Mrs Rackham: Juste and the Oitiren. 

Umivernsrry or Lamos, at 5.15—Dr. T. Slater Pnee: Photographic 
Senmtarity.—Ab 8.15.—fur Henry Hadow : Beethoven. 


TUESDAY, Hinon 8. 
Bunvwrons’ IurrrrorioN, at 6.80,—Major G. H. Soott: The Development 
of Arrahrp Transport (Lecture). 
WEDNESDAY, Mirom 0. 


Univurstry CoLLEGE, at 5.8) —Sir Willem Schooling: Photography 
of Documents : Object and Methods. 


à THURSDAY, Maron 10. 


Umnivensrry oF Livmmpoou, et 4.—Prof. Y. Puta: New Oonceptrons in 
the Pathogenesis and Treatment of Scation y Jones Lecture). 
Umivenarry COLLIAE, at 5.—Prof. I A. ner: History of Ancient 

Benlpture 
Hora. Bocurrr oF Manton, ab 6.15.—Dr. O, F. Goombs: Rheumatism 
—its Causes and Prevention: Ths QOhronfo Rheumatss Diseases 
(Chadwick Leotaure). 
Kue’s Oottaga, at 5.80.—Prof O. G. Seligman: The Mind: Anthro- 
pology. 
SATURDAY, Mirom 12, 


Horra Momoa (Fores Hill), at 880.—Mies M. A. Murray: 
Trading ın Ancient Egypt 
SUNDAY, Maxon 18, 


UTLDHO (Hoalaston at 8.80.—Major W. Todor Pole: 
S DAEA n a a o ra eo the Paha! Fatih. 


CONGRESSES. ‘ 


introduced by G Katech.—A t meeting with the German Hontgen 
Booty will held on Apni $e with a disonanon oo the Bignifcance 
of Rontgan-ra of and Mediastinum for Internal 
Medicme ( need by Distlen, Assmann, 
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Pestalozzi and the Teaching of Science. 


OHANN HEINRICH PESTALOZZI died at 
Brugg, Switzerland, on Feb. 17, 1827 ; and in 


the hundred years which have passed since then, 


a great change has taken place in educational 
thought and practice, Especially is this so in 
the province of school science, a growth almost 
entirely of the latter part of the nineteenth century. 
But as with all growths, we must search for the 
roots in the history of a far earlier period than 
this ; and then we discover what science teachers 
owe to the pioneers of old, one of whom, Pesta- 
lozzi, will always hold an honoured place. 

During the Middle Ages, when Aristotelian 
doctrines dominated intellectual thought and the 
grammar schools in England were precluded by 
their statutes from teaching any but grammatical 
subjects, there were already many people alive 
to the fact that a knowledge of science would 
be of advantage to the rising generation. They 
were not. however, thinking of science as we 
understand it to-day; all they advocated was a 


| study of the scientific works of the classical authors, 


and by the middle of the seventeenth century a 
few, but very few, schoolmasters endeavoured to 
emphasise books of this nature. 

Following the rise of modern science, and about 
the time of the foundation of the Royal Society 
(1662), a few pioneers urged a reform of the school 
curriculum in the direction of science teaching. 
But whether it was Comenius in his wide embracing 
enoyolopedic fashion urging complete reform, or 
Milton and Cowley advocating a closer study of 
scientific Latin and Greek books, òr Hartlib and 
Petty emphasising the need of school science of 
a practical nature, little success attended their 
labours. Their schemes were all premature; the 
English grammar schools were not allowed by law 
to teach science until 1840. 

A hundred years after the beginning of the 
acientific movement came Rousseat, with his 
vigorous revolutionary doctrines, bent on making 
his Émile a model youth. The old order was to 
be swept away and Émiles education was to 
proceed on novel lines. Amongst other things 


he must learn science, not book science, but ` 


| practical, everyday science. No pedoni was to 


teach him, he must teach himself: “ Let him not 
be taught science,-let him discover it.” No book 
or Émile but that of the world, for books “ only 
teach us to talk about things we know nothing 


| about.” Wordineæ in education must disappear, 


and in its place come things, a first-hand acquaint- 
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anoe with things, so bringing into use the boy’s 
powers of observation, reasoning, and invention. 

At the time, in 1762, when “ Émile ” was pub- 
lished, Pestalozzi was a student at the University 
of Zurich. He was enraptured with the book, and 
became ensnared in the revolutionary ideas of his 
hero Abandoning in turn his course of study 
for the ministty and for the law, he turned to 
farming, where his idealism was rewarded with 
bankruptoy. He then became schoolmaster, a 
profession he was to follow until his death in 1827. 

In this short article we are not concerned with 
his general views on teaching or with the methods 
he devised or adopted. It is enough to say that 
he helisved that the true basis of knowledge 
was sensory experience, and that education should 
be based on personal, first-hand observation. 
Out of this grew the familiar object lessons of 
the nineteenth century, and these are of great 
significance in the history of science teaching. 
For during them much scientific information was 
imparted to the children, since Pestalozzi and his 
“numerous followers took for the subject matter 
familiar and interesting objects. The pupils 
learnt to look at things more closely, to examine 
plants, animals, and inanimate objects. ` Pesta- 
lozzi, it may be recalled, had had experience in 
farming, and it seems highly probable that in the 
lessons he himself gave, agricultural topics would 
frequently be mentioned. Occasionally exour- 
sions were made into the surrounding districts, 
when, under the supervision of the teacher, many 
-interesting titbits of natural history were learnt. 
‘But unfortunately this science, if such it can be 
termed, was taught generally without plan and 
` was of a haphazard nature. It was largely of the 
-demonstrative type, where the attention of the 
child was directed to some particular part or pro- 
perty of the object, the name of which, when given 
by the teacher, was repeated aloud and memorised. 
Such lessons had for their chief function thé 
teaching of words, not science. 

In addition, however, to the smattering of 
scientific information which he gave in this manner, 
Pestalozzi included physics and chemistry in the 
curriculum of the school at Munchmnbuchsee, and, 
in the “ Report to Parents,” special mention was 
made of science teaching, thus : 


at the s&me time to 
organise the teaching of experimental science. So 
far we have demonstrated to the boys the princi- 
pal facta concerning Electricity and Magnetism 
and the behaviour of certain We are, in 


gases. 
this connection, trying to establish a satisfactory | 
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course of instruction in the of physical 
science. A local doctor gives weekly leasons in 
this direction to the older children with the aid 
of excellent apparatus in his poasession.’’ 


Natural history was also taught, for, as he 
pointed out, almost every child is sure to be 
familiar with “haf a dozen mammals, and as 
many birds, fishes, insects, amphibians, and 
worms.” In short, he endeavoured to connect 
the course with the things the boys could see 
around them, such as the behaviour and structure 
of the common animals and planta. . 

All this -Pestalozzi was doing, whilst. in England 
and most other countries little, if any, attention 
was being paid to science in the schools. It is 
rather significant that many “schools, when first 
introducing science, did so im’ a similar manner. 
For example, Dr. Arnold, of Rugby, persuaded 
the boys to‘ collect specimens of rook, eto., from 
their neighbourhood to form a science museum, 
and his successor, Dr. Tait, invited a local physician 
to give lessons similar to these suggested by 
Pestalozzi. ' 

The latter had no misgivings on how science 
should be taught; as the following extract from 
“ How Gertrude Teaches Her Children ” shows: 


“ All science ing that is dictated, explained, 
anal by men who have not learnt to thmk and 
a bai accordance with the laws of Nature, all 


soience of which the definitions are 
forced, as if by 10, into the minds of children, 
like a Deus ex ina, or rather are blown into 


their ears by a stage prompter, so far as it does, 
this must necessarily sink into a miserable burlesque 
of education.”’ a 


Pestalozzi’s influence on science teaching rests, 
however, on his object lessons, for they were 
widely imitated m England, largely owing to Dr. 
Mayo aud his sister. After Dr. Mayo’s return 
from visiting Pestalozzi he opened a school at 
Epsom and later at Cheam, and in time the Home 
and Colonial Infant School Society's trainmg 
college resulted. Here mtending teachers were 
trained to give these object lessons. Further, 
the,two Mayos published books on methods of 
teaching, the most important for our present 
purpose being’ Miss Mayo’s “ Leasons on Objects.” 
In it were given typical object lessons on numerous 
scientific subjects, and these served as models to 
numerous teachers. Lessons of this type became 
very common in England, especially in the elament- 
ary schools, and for many years, in fact until 
the introduction of Lowe’s Revised Code in 1861, 
they were the only means by which children at 
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such schools were brought into touch with science. 
But the lessons departed from the model of Pesta- 
lozzi, and readers of Dickens will recall the type 
of lesson Bitzer of “ Hard Times ” had to endure 
with his “ Quadruped, graminivorous forty teeth, 
eto.,”’ or the one Nicholas Nickleby caught Squeera 
giving. È 

Pestalozzi’s influence was not confined to the 
elementary schools, however, and many secondary 
schools taught object leasons often with the idea 
of giving scientific information. Thus, from tts 


foundation in 1832, University College School; 


London, made use of Miss Mayo’s book on “ Lessons 
on Objects,” but not for long, since it was found, 
as Dickens saw later, that these lessons tended to 
degenerate into a mere explanation of hard words, 
and hence they were soon discontinued at this 
school. 7 

Yet though Pestalozzi did little to’ establish 
modern school scienoe—the science of his day 
was not sufficiently organised to serve as a school 
subject, whilst he himself was chiefly interested 
in young children—his name must be revered by 
goience teachers because of his patient research 
into better methods of teaching. 





The Industrial Revolution. 

Health, Wealth.and Population in the Early Days 
of the Industrial Revolution.. By M. C. Buer. 
Pp. x1+290. -(London: G. Routledge and Sons, 
Ltd., 1926.) 108. 6d. net. 

\HE author of this book is lecturer on 
economics in the University of Reading. 

The work is one which, in our opimion, is of first- 

class importance, written in ẹ most interesting 

style, and we heartily commend it to all our readers. 

It is difficult within the compass of a review to give 

an gdequatd idea of the value of its contenta. It 

deals with a subject which has caused acute 

controversy, and still awakens intense emotion m 

the minds of many of our countrymen—namely, 

the so-called industrial revolution. Although the 
author approves of the use of this term, and indeed 
states that the industrial revolution was of such 
magnitude as to dwarf all political revolutions, yet 
we think that the word revolution is misapplied in 
this case, This word has always been held to 
denote a violent upheaval and overturning of the 
social order by insurgence from within; but the 
industrial revolution was merely an extremely 
rapid evolution due to purely natural causes, as the 
author convincingly shows; and it had declared 
itself, shown all ita characteristic features, and 
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accomplished much of its course before any political 
change took place at all. 

The popular conception of this change, which 
still figures largely in Socialist literature (we 
remember hearing it expounded with great 
vehemence by the late Mr. Hyndman in 1890), was 
that it involved the seizing of the common land of 
the poorer people by the landlords, whilst the 
dispossessed were then transformed from free- 
holders into tenants-at-will or driven into the towns, 
where they were ‘ exploited’ at starvation pay by 
greedy manufacturers. It was, so far as we can 
recollect, Dean Inge who first forced on public 
attention the fact that this change was ocom- 
panied by an enormous and rapid increase Im our 
population. The Dean’s estimate was that the 
population of England had increased. by 30 per cent. 
between 1700 and 1800, and by 300 per cent. 
between 1800 and 1900; it is with the causes and 
time of beginning of this increase that our author 
first seta herself to deal. 

The first census of England was made in 1801, 
but various sources of information exist from which 
fairly trustworthy estimates. of the population at 
earlier dates can be made. The author weighs the 
evidence, and comes to the conclusion that at the 
beginning of the eighteenth century the population 
of England was 54 millions; that it decreased 
during the first decade and then began to rise, 
and that it showed a net increase of one million by 
1750, but that between 1750 and 1820 the popula- 
tion doubled itself. The rapid increase therefore 
began long before the invention of the steam engine, 
and before the expansion of manufacturmg in- 
dustries. It must obviously have been due either 
to immigration, or to an increase in the fertility 
of marriage, or to a fall in the death-rate. The 
author proves that the last was the real cause, and 
that it was not an increase on the longevity of 
adults which took place, but a fall in ‘the tnfanirs 
death-rate. She goes on to show that amongst 
primitive peoples population is regulated by an 
appalling wastage of child life. Persia, for example, 
is a country without, motors, railways, or manu- 
facturea; there is widespread peasant proprietor- 
ship and few large towns — yet if some districts 
85 per cent. of the children die before attaining 
the age of ten years, and in other districts only 
one child in ten attains maturity. In this, man 
resembles the lower animals, for the greater part 
of ‘ natural selection’ takes place at the expense 
of the young. 

Now in the sixteenth, seventeenth, and eighteenth 
centuries, but especially durmg the first two, 
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England was ravaged by diseases formerly supposed 
to be tropical. The exact nature of some of these was 
obscure, because distinct diseases were confounded 
together under the name of plague, but bubonic 
plague, typhus, typhoid, dysentery, malariá (ague), 
and above all, smallpox, were rampant. Smallpox 
attacked chiefly the young, and few children 
escaped it. About the middle of the eighteenth 
century, Inoculation as a remedy was introduced, 
to be followed soon afterwards by vaccination. 
The author shows that inoculation was in moat 
cases an effective and not very dangerous remedy, 
since it was performed with an attenuated virus, 
and in one respect it excelled vaccination, because 
it was Dever necessary to repeat it. 

Thus the main reason for the increase was the 
gradual improvement of medical science, but this 
was coupled with the better development of agri- 
culture and a regular and more nutritious supply of 
food. Food began to be grown for trading with 
other districts, not merely for the support of a 
particular district; this was rendered possible by 
the development of better roads. The author 
throws scorn on the idea that the medieval 
peasant proprietor lived under idyllic conditions. 
He was miserably housed, and he worked for 
unthinkable hours for a pittance. When the 
harvest failed there was no means of bringing food 
from elsewhere, and the peasant starved, or died 
from diséasea which attacked him owing to his 
weakened condition brought on by eating rotten 
grain. One of the diseases which decimated the 
population was scurvy. Simce there was no means 
of feeding cattle during the winter, the majority 
were slaughtered every autumn and their flesh 
salted. The stringency of the game laws is said'to 
have been due to the determination of the feudal 
lords to avert scurvy by having fresh meat during 
the winter, so they alone were allowed to hunt 
game and to-keep pigeons. But in the middle of the 
eighteenth century root crops were introduced from 
Holland, and thereafter cattle were kept alive during 
the winter. 

The common on which the peasant had grazing 
rights and from which he oollected firewood was 
unenclosed waste. The author gives a vivid 
picture of how incredibly large and unproductive 
this waste was when enclosure began. Agri- 
culture could only be improved by bringing a large 
part of it under cultivation, and there is no evidence 
to show that this enclosure was detrimental to the 
peasant. For when really productive farming 


began there was regular employment for more 
men, and a comparison of villages in districts with 
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and without enclosure shows that the population 
Increased faster in the former than in the latter. 
What the peasant hated was a change in his habits ; 
he preferred to starve under old conditions to which 
he was scoustomed rather than to prosper under 
the new ones. | 

The author emphasises the fact that during the 
eighteenth century, though there was little political 
liberty aa embodied in the right to vote, there was 
abundant personal and intellectual liberty. To 
the freedom of initiative, to the prevalence of the 
Hootrine of laissez-faire—in ao word, to private 
enterprise—she attributes the major part of the 
influences which produced modern England. 

At the beginning of the century Northumberland 
was a8 wild and unenclosed as the backwoods of 
Canada, and the enterprising farmers who settled 
in ita valleys, cleared the timber, and brought the 
ground under cultivation were as truly adventurous 
pioneers as the merchant adventurers of Queen 
Elizabeth. 

Of course, as the steam engine came into use our 
manufacturing capacity increased enormously, and 
there was a steady drift into the towns which has 
continued ever since. A favourite theory has been 
that the peasanta were lured from their healthy 
homes in the country into the slums of the towns, 
where they rotted and died. Now the author 
shows that the medieval city was in reality 4 
festering sore. To contemporary writers cities 
were known as devourers of population. Our 
cathedrals, so beloved by the medievally-minded 
amongst us, arose in the midst of narrow, unspeak- 
ably dirty lanes from which air and light were shut 
out by overhangmg upper stories, with no sewers 
except an open drain in the middle of the street, 
into which all rubbish, including human excreta, 
was flung from the windows. Herds af pigs 
wandered about fattenmg on this garbage, and 
proposals of the rich to pave the streeta and 
remove the rubbish were resented by the poor as an 
invasion of their privileges. _Truly the medieval 
circle of ideas whioh the reactionaries would restore 
if they could, was one of dirt and primitive super- 
stition. But in the eighteenth century, when the 
drift to the towns began, advancing medical science 
had begun to discover the necessity for a better 
water supply; the streets were wider and better 
paved, and the garbage was removed. Far from 
perfect as the habitations of the work - people 
undoubtedly were, they were better than the 
dwellings they left behind in the country, and 
population grew in the towns by increase of births 
over degths. 


Lj 
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The myth that the workmen were ‘ exploited ’ 
by the payment of scandalously low wages is also 
exploded by the author. As she says, there never 
was s time when native talent and iitiative 
amongst the workmen had greater opportunities. 
Karly machinery was costly, wasteful, and oon- 
stantly breaking down, and workmen with akill, 
common sense, and adaptability could practically 
demand their own price. Those who got the 
minimum wage and deserved no more were 
those who were only fit for routine operations. 
Just as daring private enterprise built up our 
agriculture, so it founded our manufactures. 
On it all England’s greatness is founded, and by 
it, though sorely hampered and embarrassed, we 
still are borne. 

‘The perusal of this book leaves us with some 
curious reflections. This unspeakably filthy medi- 
eval society from which we have slowly emerged 
succeeded to a Roman civilisation—a civilisation 
with paved roads carved with superb engin- 
eering across hill and dale; with properly con- 
structed sewers, and with a -plentiful supply of 
pure water carried on wonderful aqueducta. 
Houses were provided with ‘central heating’ on 
much the game, plan as that now to be adopted in 
Liverpool Cathedral, and above all, with properly 
constructed baths. This civilisation can be traced 
through Rome to Greece and back to Crete, and 
possibly eventually to Egypt. 

Yet this age-long civilisation, which must have 
appeared to its contemporaries as securely founded 
and permanent as the orbit of Nature itself, suo- 
cumbed to the attacks of northern barbarians, and 
not until.the middle of the nineteenth century did 
we reach the same level as that achieved by Rome. 
Washing was eschewed in the Middle Ages as a 
heathen luxury. So late as 1801 a London doctor 
stated that his patients amongst ‘ladies and 
gentlemen’ washed their hands every day, but did 
not wash their bodies from year to year. The 
Anglo-Saxon 8t. Dunstan is said to have given proof 


of his holiness by the fact that when he shook his: 


sleeves as he sat at board, ‘maggota’ escaped 
from them. 

The Mediterranean civilisation once penetrated 
to the south of Africa. Like the Roman civilisa- 
tion m Britain, it was overwhelmed by barbarians, 
and its remains, overbuilt by the kraals of Kaffirs, 
are to be seen until this day. Our twentieth- 
century civilisation, if the private enterprise 
which upholds it is undermined, might suffer a 
like fate. 
E. W. M. 
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The Empty Quarter. 


In Unknown Arabia. By Major R. E. Cheeseman. 
Pp. xx +447 +32 plates. (London: Macmillan 
and Co., Ltd., 1926.) 25s. net. 


F the excellance of Major Cheesman’s journey 
into the deserts of eastern Arabia there 
can be no question. He travelled down the 
Persian Gulf from Basra to Bahrain, and from 
there to the little port of Ogair, on the Arabian 
coast; there he met camels, sent down for him 
by the ruler of eastern Arabia, Abdul Aziz ibn 
Saud, whom he had already met, and to whom he 
carried a personal letter from Sir Percy Cox. The 
camels took him, his baggage, and his Baghdadi 
servant to Hufuf, an oasis which has already been 
visited by several European travellers. ‘The 
purpose of the expedition was to collect mammals 
and birds, and, where necessary, to fix the position 
of places astronomically, and to make compass 
traverses when passing over unmapped routes ; 
the traveller’s purpose was to work his way south 
from Hufuf towards the empty quarter of Arabia, 
unvisited by Europeans, unknown to most Arabs, 
and only recently brought under the suzerainty 
of the conquering ibn Saud, leader of the Wahhabis. 
_Cheesman was delayed nearly three months in 
Hufuf in mid-winter ; he occupied his time collect- 
ing the fauna and making a map as unobtrusively 
as possible, but he was handicapped. by the season, 
for the resident birds were not breeding, and there 
was no through migration ; the insects were pre- 
sumably hibernating, if we may judge from his 
scanty collection and from what we know of their - 
behaviour at the same season in Mesopotamia. 

At length, on February 8, he left Hufuf and 
travelled 150 milea south over unknown country, 
most of it hard desert of an extreme type, until 
he reached the wells of Jabrm. He is the first 
European to see the, Al Murra Arabe at home; 
he has brought back a route map, and established 
the position of the Wadi Sahba, which is now dry 
at all seasons, but formerly carried water from 
the highlands of western Arabia right across the 
peninsula to the Persian Gulf. He has also brought 
home a good collection of birds and mammals, 
and of observations on their habits, and a number 
of specimens of insects, plants, and rocks. 

So much for the journey, already described in 
the Geographical Journal. The present book is 
delightful when it describes the authar’s observa- 
tions on bird, beast, or man, and the conclusions 
which follow immediately from them. There is, 
for example, an ot chapter on the water 
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supplies of desert animals, though we think that 
the author is too much inclined to look for actual 
water in the form of dew, and that he does not 
realise the high proportion of water which is held 
in fragments of dry vegetation. There are also 
some most interesting notes on gerbilles of the 
genus Merionee, which prove to be diurnal, and 
not nocturnal like other gerbilles. We think that 
the author could have written a book of more 
permanent value had he included a general account 


of Nature in Mesopotamia and the islands of the 
. Persian Gulf ; he knows more about these countries 


than any other field naturalist, and he has wandered 


` over them in all directions and at all seasons, 


— 


collécting and observing. The: raw materials for 
such a study are available in a long series of 
systematic papers by various specialists in the 
Jour. Bombay Nat. Hist. Society. The present 


book contains no reference to any of the author’s — 


previous travels, except a reprint of an account 
of a journey along the shores of the Gulf fom 
Oqair to Salwa, and for this reason is a little 
unsatisfying. So far as the last journey is oon- 
cerned, the unknown country covered was between 
Hufuf and Jabrin, and that journey only occupied 
a fortnight ; the same foatureless track was covered 
twice, and a general account of it would be easier 
to read than the transcript of diary which is given. 
But even as it stands the book is full of life and 
vigour and observation, and it makes delightful 


When the author getes away from his, own 
observations, however, his zoology becomes sur- 
prisingly ‘ loose.” One may quote his own italicised 
sentence: “J think the development of a colour as 
evidenced most clearly in a subspecies ts the result 
of. an influence which I will call subspecific desire, 
operating through generaitons of that subspecies, for 
that partioular tone.” It is clear from the context 


E that he does, in faot, attribute the colour of animals 


to volition, and that the exercise of the will is 
thought to be most potent when the bird is nesting, 
except that predatory species do their ‘ wishing ’° 
when they are stalking their prey. 

With regard to protective’ coloration, the author 
is strictly orthodox, şo much so that he brings 
forward no fresh arguments in favour of the 
theory ; instead of doing so he talks in general 
about willow grouse, and mallard, and desert birds, 
and trout, and lizards, and nightjars (which almost 
shut their eyes, because they know how conspicuous 
the eye would otherwise be!). Every one admits 


that the majority of desert animals, in the widest 


sense of the word, are coloured so that they 
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resemble the soil on which they are found; in 
gome cases the degree of resemblance is very high, 
in many much leas so; but the theory that this 
similarity of colour is proteciive is not generally 
accepted nowadays, because it does not appear to 
cover more than a fraction of the facts. It is 
difficult to apply it to the strictly nocturnal 
animals, and still more difficult to fit it to the sub- 
terranean pocket gophers of California and Arizona, 
and other subterranean mammals’ and reptiles, 
many of which exhibit a high degree of resemblance 
to the soil in which they live. Moreover, if' the 
facts are faced without prejudice, it will be found 
that a proportion of diurnal desert creatures are 
black, and this is true in the Old World, America, 
and Australia; examples occur in birds, and grass- 
hoppers, beetles, flies, and other creatures. 

The devout believer in protective coloration 
will tell us that none of these black creatures 
needs protection, and that explanation is enough 
for him; but those who are inquisitive, perhaps 
agnostic, may reasonably ask why all the creatures 
which do not need ‘ protection’ should agree to 
wear black. Even among the facta recorded by 
Cheeaman himself, one oan find examples of 
animals to which the theory of protective colora- 
tion cannot be apphed. In Arabia, and in many 
parte af the Old and New World deserts, the bats 
are much more sand-coloured than their relatives 
in other climates ; moreover, this tendency, which 
is observable in the leas extreme deserts — for 
example, Mesopotamia—is mcreased in the intense 
climate of Hufuf and other similar places. It 
appears that nothing but an act of faith could carry 
the true believer over such an obstacle as this, for 
we can scarcely suppose that a pale bat is pro- 
teoted from a (hypothetical) owl, or that its paleness 
assiste it in pursuing moths (also ‘ protected °) by 
moonlight. 

We understand that the author left for Abyssinia 
before the book passed through the press, but that 
does not explain the multitude of inaccuracies 
which it contains. He was probably wise to adopt a 
simple system of transliteration from Arabic, suited 
to the general reader, bet nae cea Gai 
inconsistent. For example, he writes sug and 
booma, though both have the same long % in the 
original tongue; on the other hand, he writes 
sug and burr,-using the same English vowel to 
represent different sounds. He commonly trans- 
literates the Arabic letter Khe by Kh, consistently 
with general usage, but he also uses k in ‘ Jebel 
Akdhar,’ and 4 in ‘Hashm.’ “The ibn Shaikh ” 
is an unnatural mongrel between the English “The 
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Shaikh’s Son,” and the Arabic “ Ibn eeh Shaikh.”’ 
One gathers that when Cheesman bade farewell 
to the Amir at Jabrin, both were so much over- 
come that they forgot their grammar; one said 
“wo am so pleased you came,” and the other 
chorussed, “‘I are so pleased to have met you.” 
Neither ‘ Brinjal’ nor ‘Jird’ are words known 
to the educated English reader, and as one is 
Hindustani and the other Persian, there seems 
no justification for their use here, particularly as 
English equivalents of both are available. | 
The illustrations from the author’s photographs 
are admirable, and they serve to show what 
excellent results may be obtained with a minimum 
of apparatus and trouble. They were all obtained 
with a quarter-plate Kodak, and the films were 
developed four months after they were taken, 
in England. The scientific results of the expedition 
have been dealt with by specialiste, and their 
accounts are all reprmted as dppendices; the 
result is that all that is known of the faunas of 
this part of the world is contained in this one 
volume. There is an adequate index and an excel- 
lent map, reprinted from the GedgrapAtcal Journal. 
Parriok A. BUXTON. 


British Optical Science and Industry. 


(1) Proceedings of the Optical Convention, 1986. 
Part 1. Pp. x+491+v+26 plates. Part 2. 
Pp. viii + 498-1051 + v +23 plates. (London: 
The Optical Convention, 1 Lowther Gardens, 
1926.) 2 vols., 608. net. 

(2) The Optical Conpentton, 1926. Catalogue of 
Opiical and General Scienitfic Instruments. Pp. 
x +326. (London: The Optical Convention, 
1 Lowther ‘Gardens, 1926.) 6s. net. 


(1) fi Deca -TWO years ago the first Optical 
Convention, defined as a oonference of 
opticians “ to discuss questions of interest and to 
promote the general welfare of the Trade,” was 
held m London under the presidency of Sir Richard 
Glazebrook. It amply fulfilled the expectations of 
those’ members of the Optical Society whose pre- 
scient minds foresaw the advantages that might 
accrue to the science and practice of optics. 

Seven years later, Prof. Silvanus P. Thompson, 
the president of the second Convention, held in 
1912, in his address to the members deolared : 
“ We are met here to exchange views, to deliberate, 
to discuss, to learn from one another and from the 
material objects we have been able to bring 
bear in an Optical Exhibition, anything and 

verything which can stimulate our thoughts, 

No. 2993, Vor. 119] 


widen our information, or concentrate or harmonise 
our activities In matters, optical.” 

After a further lapse of fourteen years the third 
Convention, presided over by Sir Frank Dyson, has 
recently been held. During that period of fourteen 
years the optical Industry has experienced an extra- 
ordinary expansion followed by prolonged post- P 
War depression. But however subdued the 
present state of the industry may be, there is no 
apparent abatement of the interest in optics. This 
is manifested by the two large volumes which em- 
body the proceedings of the Convention. Con- . 
taining as they do more than ninety papers, some 
of them miniature treatises, dealing with every 
aspect, they constitute the largest and mostecom- 
prehensive addition to the literature of practical 
and theoretical opioa that has ever been made at 
one time. 

Surveying, and particularly that latest develop- 
ment, serial surveying, forms the subject of four- 
teen papers. There are ten devoted to visual 
optics and, eleven to photometry. Optical com- 
putation takes a prominent place, but only the 
geometrical aspects of the question have received - 
much attention : practical trigonometrical methods 
such as are used by the manufacturer still receive 
httle consideration from the mathematicians. For 
the first time there are included several excellent 

Since the date of the second Convention the 
foundations of optics have been overturned and the 
bpilders still lack some necessary material for their 
reconstruction. Only one paper on this basic 
subject is included. There is also only one paper— 
fortunately an authoritative one—which deals with 
that ope-time popular instrument, the microscope. 

So large a number of papers delivered in so short 
a time has resulted in a discussion of unduly limited 
extent; it amounts to about 13 per cent. of the 
material In 1905 there was a 22 per cent. dis- 
cussion, and in 1912, 18 per cent. 

The index is scarcely adequate. , The illustra-. 
tions are generally good, but the cover is un- 
attractive. In this respect it would be well in 
tuparo to dopati front tho! bad ‘exemple of thè 1905 
Proceedings. 

(2) This catalogue is no mere enumeration of 
the instruments of British origin exhibited at the 
Optical Convention of 1926. It records the im- 
portant advancement that has been made by the 
optital industry since the date of the last Con- 
vention ; it is a record of advancement that is 
remarkable when it is realised that all products of 
purely war character have been excluded. It also 
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serves as an index to which sere progress will be ' the description of the methods of qualitative and 


referred. 

More than sixty British firms who participated 
in the exhibition have contributed descriptions of 
the instruments and optical materials produced or 
supplied by them. These descriptions are devoid 
of salesmanship claims and are of special interest, as 
they express the easentially practical opinions of 
the manufacturers themeelves. 

Instruments are well classified under seventeen 
groups, of which by far the most extensive is that 
devoted to the microscope, which receives so little 
attention m the Proceedings of the Convention. 
Ophthalmic apparatus and surveying instrumente 
occupy second and third place respectively. Of 
the five additional sections, one is devoted to 
experiment and research, and another to an account 
of the very valuable collection of historical instru- 
ments and books. l 

The catalogue is well produced, and should be 
studied by all engaged or interested in the optical 


industry. J. W. F. 


Organic Chemistry. 


A Text-Book of Organic Chemistry. By Prof. Dr. 
Julius Schmidt. . English edition by Dr. H. 
Gordon Rule. Pp. xxiv +798. (London and Edin- 
burgh: Gurney and Jackson, 1926.) 25s. net. 


E learn from the preface that this tranala- 
ae tion of Schmidt’s “ Kurzes Lehrbuch der 
organischen Chemie ” arises from the encouraging 
results that attended the adoption of the German 
original as a text-book for the advanoed students 
in the University of Edinburgh, and indeed the 
translator has done his work: so admirably and 
produced so readable a book that there can be no 
question that it also will find a similar welcome in 
other English-speaking universities. It is the type 
of book that the teacher can recommend with 
confidence to the more ambitious second-year and 
_ pass studenta in organic chemistry, and, in so far 
as any single text-book can meet the ever-growing 
requirements of the honours students of a univer- 
sity, this book will prove both helpful and useful. 
Following a ‘general introduction of 68 pages, 
the book treats of the chemistry of the carbon 
compounds in 687 pages under the three sections 
(1) the aliphatic or fatty compounds, (2) the 
carbocyclic compounds, and (3) the heterocyclic 
compounds. It is obvious that in so limited a 
space the treatment of so vast a subject could not 
be wholly adequate, and im this respect the general 
introduction is perhaps the weakest part of the book; 
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quantitative analysis, for example, is condensed into 
seven pages and unrelieved by any diagrams. In 
the three main sections, the chemistry of the hydro- 
carbons and their derivatives is discussed under 
their respective headings in the usual order, and 
one of the most valuable features of the book is 
the introduction of numerous sub-sections dealing 
with special groups of compounds—of natural’or 
synthetic origin—as they fall within the category 
of the compounds under discusaion. Some of these 
are of special interest, as for example those dealing 
with the polypeptides, with rubber, with the 
depsides, with the tannins, and with the vegetable 
alkaloids; the last forms a valuable monograph on 
the chemistry of these important compounds. `~ 
Judging from the numerous references to recent 
literature, the book has been carefully brought 
up-to-date, and it is surprising, therefore, to find 
no reference to the replacement of ‘ benzine’ as a 


_ dry cleaning solvent by the chlorinated derivatives 


for acetylene ; no mention of the preparation of 
synthetic methyl alcohol from water gas; no 
reference to the now extensive use of thionyl 
chloride in the preparation of acid chlorides ; and 
no mention of the iodonium bases. In the preface 
the author states that “although the’ greater 
number of references to German literature con- 
tained in the original have been retained, some 
progreas has been made towards the inclusion of 
representative English and American work”; 
it is therefore to be hoped that when further pro- 
gress in this direction has been made, many of the 
unfortunate omissions from the present edition 
may be rectified, as for example Werner’s work on 
the chemistry of urea, and Armstrong’s and 
Wynne’s classical researches on the chloro-deriva- 
tives of naphthalene. 

Whilst the text is singularly free from errors, ah 
following have been noted:’p. 99, Hne 6 (from 
bottom), for “arsenite’’ read “arsmate’’; p. 118, 
Ime 14, the equation should read PhONa + (CH,),SO, 
= PhOMe+NaMeSO,; p. 122, Ime 11 (from 
bottom), for BB read Bf’; p. 131, line 8, for ‘‘ mono- 
bromoacetamide ” read “‘ acetbromamide ” ; p. 199, 
line 22, the middle formula is faulty ; p. 476, line 12, 
for “‘ boilmg ” read “melting” ; p. 142, the formation 
of “ aldehyde ream ”’ is characteristio of acetalde- 
hyde only. Finally, the reviewer would like to 
register a mild protest against the printing in formal 
text - books of laboratory slang terms as “to 
combust,” even if, on ite first appearance, the 
offender be shielded by apologetio inverted commas. 

M. A. W. 
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Our Bookshelf. 


Forest, Steppe and Tundra: Studies in Animal 
Environment. By Maud D. Haviland i 
H. H. Brindley). . vii + 218 + 8 plates. 
(Cambridge: At the University Prees, 1926.) 
12s. 6d. net. 

Wr the last dozen years the author has seen 

the tundra and coniferous forests of the Yenisei, 

the steppes of south-east Russia, and the luxuriant 
tropical forests of Guiana. From her observations 
she has put ther a picture of animal life in 
theee widely di nt environments ; the different 
pa of the book are introduced and co-ordmated 

y a general account of the adaptation of living 

to their environment. 

e purpose of the book is to show the fauna, as 
a whole, m relation to the floral and physical 
environment, and it is interesting to contrast the 
account of the forest of Guiana with the books of 
Waterston, Bates, Belt, and the other ‘naturalists.’ 
They observed and deecribed : the modern ecologist 
oo-ordinates a greater body of fact, and has been 
trained in experimental methods, which form a 
mental background even if experiments cannot be 
carried out. We suppose that the ecologist of the 
present day will soon give place to students who 
use the experimental method more and more. 
One important result may be expected: nearly 
every ecologist Believes in adaptation; will the 
next generation~of ecologists be able to furnish 

imental proofs of it ? 
ith to the coloration of* animals, the 
author takes a moderate view. She thinks that 

belief in protective coloration is often based on a 

study of colour without study of habit; the sandy 

lark betrays itself by twittering from the of a 

stone. On the other hand, she accepts mimicry 

as the explanation of the shapes and habites of 
some membracid bugs of Guiana. 

We are becoming familiar with books on ecology 
written, or so it seems, with a blue pencil, scissors, 
and a paste pot, the whole cemented to a framework 
of new termmology. The book under review spares 
us from that ; it 1s written in plain English, which 
seams sufficient. We are inclined to criticise the 
use of English names for a variety of. animals from 
many parts of the world. Only those who pursue 
zoology that they may solve cross-word puzzles 
could give an account of the suslik, the Tatar 
lark, the huanaco, barbet, and bobolmk. “ Jump- 
ing rabbit’? is a cruel misnomer for Alaotaga, 
which is near of kin to the jerBoa.: 

The photographs of different types of country 


are beautiful ; there should be more of them. 
PATRIOK A. BUXTON. 
The Theory of Electricty.. By Prof. G. H. Livens. 


Second edition. Pp. vi+427. (Cambridge: At 
the University Preas, 1926.) 16s. net. 
Tu first edition of Prof. Livens’ “ Theory of 
Electricity,’ published in 1918, was reviewed in 
Natvuns in 1919 (vol: 103, p. 142), and therefore 
the present notice need only take account of the 
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changes introduced in the new edition. In ita 
present form the book has been very much our- 
tailed—from about 700 large octavo pages to 
rather more than 400 crown octavo pages—but 
the clear print characteristic of the series of the 
Cambridge University Preses has been retamed. A 
considerable amount of matter, relatmg principally 
to the detailed treatment of a considerable number 
of special problems, has been omitted in all cases 
where & acoount is given in other books, but 
we are glad to note that the very careful and full 
discussions of fundamental principles and points 
of diffi , 80 characteristic of the first edition 
of the book, have been retained in their entirety. 
Consequently, the work can be as highly recom- 
mended as before as an introduction to the 
theoretical side of electro etiam, and in 
conjunction with such a detailed text-boek as 
that of Jeans, gives as fill an account of the theory 
in all its aspects as is to be found in any language. 
In one point Prof. Livens has introduced a 
decided innovation on the usual treatment. He 
uses the term magnetic force for what is usually 
termed the magnetic induction, B, reserving the 
term magnetic induction for the vector H, which 
he as the derived vector. The main effect 
of this innovation appears in Chapter v., on the 
dynamics of the magnetic fleld, where the potential 
energy . density of a distribution of magnetic 
polarisation of intensity I is written as — (IB), in 
place of the usual -(IH). ‘Thus a negative 
potential en density is obtained instead of 
the usual positive value ; when this is Interpreted 
as positive kinetic energy of hidden motions, 
according to the usual method of angi 
dynamics, a result is obtained which is certainly 
more consonant with theories of the ultimate 
origm of magnetism than the usual result of the 
classical theory. To us it seems that the whole 
question is a very debatable one, and may -very 
well be left to the future for ita ultimate decision. 


Potash: a Renew, Estimate and Forecast. By Dr. 
J. W. Turrentine. (The Wiley Acioutercal 
Series.) , ix +188. (New York: John Wile 
and Sons, Inc.; London: Chapman and Hall, 
Ltd., 1926.) 15s. net. 

FiIrtmaaN years ago, America’s entire dependence 

ue mi ples potash led her to initiate a survey 
poasible home sources of this essential substance, 

which was scarcely completed when the b i 

out of the War emphasised the importance o 

developing domestic resources. In pre-War days, 

Germany practically held the monopoly of the 

world’s tash supply, but afte , when 

France obtained possession of the Alsatian mines, 

an agreement was made whereby Germany dealt 

with 62:5 per cent. and France with 37-5 per cant. 
of American and other demands for potash. In 

1922 the world consumption was 1,600,000 tons of 

potash salts, far below the limit of producing 

Prag of Germany alone. At present the price 

is below pre-War rates, and this has caused in 

America an almost entire deflation of the develop- 

ment of the potash industries which had arisen 


- most of the scattered information on 
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during the War period. America’s need is to push 
the domestic production of potash to such a point 
as to secure the possibility of the production of full 
home supplies in case of war. 
Kelp is a valuable asset, as iodine and potash 
can be obtained as by-producta from the manu- 
facture of kelpohar, a very active decolorising 
carbon. Other sources of supply which can be 
exploited successfully are’ surface lakes, sub- 
terranean deposits, silicates, Industrial wastes (both 
organio and Inorganic), and cement-mill flue dust, 
the last being a very important potential source. 

Ninety per cent. of the potash entering American 

- markets goes to agriculture, but the ten per cant. 
is of equal importance in that it is required for 
many industries. The feasibility of the recovery 
of sufficient potash from available home resources 
has been demonstrated, and the immediate problem 
is that of perfectmg the methods employed and 
rendering the recovery process an economic 
proposition. 

Mono-Alu Folklore (Bougainville Strait, Western 
Solomon Islands). By G. C. Wheeler. Thesis 
approved for the es of Doctor of Science 

nomics) in the- University of London. Pp. 
xv + 396. (London: George Routledge and 
Sons, Ltd., 1926.) 21s. net. 


Taa collection of tales and song-texta given in 
this volume was made during a stay of ten months 
in Alu and Mono, Bougainville Strait, in 1908-9. 
The author has given the texta as taken down 
from the dictation of a Mono-Alu man; son of a 
late chief, and the Mono text is given in all but 
eight cases. Although traces of the old Alu speech 
are to be found in the tales, that language has 
. practically disap and Mono has taken ite 
place, owing to the conquest of Alu by the Mono 
people some sixty years ago. In these islands, 
therefore, Mono-Alu-Faura now form a unit area. 
The tales as presented by Dr. Wheeler provide 
much valuable material for linguistic study, but 
more important in some respects is the light they 
throw on the culture of the people. o tales, 
indeed, enshrine much that has already passed 
away. . Dr. Wheeler himself points out, for ex- 
ample, that thé incident of wrapping blood in a 
feat which occurs in one of the most interesting 
and bizarre of the stories, in ‘the actual practice is a 
feature of a rite analogous to the motive. In another 
story bones renew their life, a motive which stands 
in relation to the burning rites for a dead body 
in the Mono area. Similar analogies and references 
could be quoted: time after time. Dr. Wheeler’s 
scholarly volume will well repay careful study. 


The Aspergills. By Charles Thom and Margaret 

B. Church. Photomicrographs by G. L. Keenan. 

. ix+272+4 plates. (Baltimore, Md.: 

iliams and Wilkins Co.; London: Bailliére, 
Tindall and Cox, 1926.) 22s. 6d. net. 

Waua this work is primarily and confeasedly 

taxonomic, the authors have tea together 
e 


Aspergilli, 
and have given a comprehensive survey of the 
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a from a few different points of view. Part I. 
with such different as culture methods, 


morphology, and special physiology of these forms. 
A very interesting chapter is devoted to enzymatic 
activities, and their economic aignificance in the 
production of acids, sake, taka diastase, eto., 
while their path io importance im reference 
to man, birds, and mesects is treated in another. 
Part 2 of the book is devoted to a taxonomic 
revision of the whole genus based on the examina- 
tion of large numbers of forms from natural 
substrates, and the 350 strains which the authors 
have grown in pure oultures in their own laboratory. 
While the sixty-six old accepted ies of Asper- 
gilli have been considerably aed an attempt 
been made by the suthars_to indicate real 
relationships in the presentation of their various 
AA ane the diagnostic scheme in their ke 
BO as to bring ther closely 
allied forms.. A fairly exhaustive bibliography is 
ap ed to the work, which forms a welcome 
ition to current mycological literature. 


Maori Symbolism : being an Account of the Origin, 
Migration, and Culiure of the New Zealand Maori, 
as recorded in certain Sacred 
made by Ettie A. Rout, from the evidence of 
Hohepa Te Rake (an Arawa Noble). T Irri + 
322 +32 platæ. (London: Kegan Paul and 
Co., Ltd., 1926.) 2ls. net. 

In this book Mrs. Rout reports the sacred lore of 

the Maori as faithfully transmitted to her by a 

Maori noble, Hohepa Te Rake, and solemn declara- 

tions to that effect by both participants in the 

production form part of the contente. It is, how- 
ever, difficult to accept these stétementa at their 


face value, as the lore is not given in ita original 
form, but as interpreted in the light of a theory of 
the origin and migrations of the ri, based upon 


identifications which trace them back to 

and suggest identity of culture in t, America, 
e illustrations, which are ex- 
ri dogo A well reproduced and in another con- 
text would be both m ing and suggestive, 
have been carefully selected with this end in view. 
In spite of this defeat the book does, however, 
contain a very full account of the customs and 
practices of the Maori which conduced to sound 
sanitation, personal cleanliness, and good health. 


Practical Colloid Chemisiry. By Prof. Wolfgang 
Ostwald, with the Collaboration of Dr. P. Wolski 
and Dr. A. Kuhn. ‘Translated by Dr. I. Newton 
Kugelmase and -Dr. ‘Theodore K. - Cleveland. 

. ‘xvl+191. (London: Methuen and Co., 
Ltd., 1926.) 7s. 6d. net. Ta 

Tur laboratory manual has been well known tò 

workers in colloid ahemistry since the first German 

edition appeared in 1920, and in the variety and 

‘completeness of the course provided it reflects 

the versatility and enthusiasm of the chief author. 

He has, however, been badly served by his trans- 

lators, whose uent misrepresentations need to 

be seen to be eved, and -to be com with 
the German to be understood. PSC. LE: 


- 
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Letters to the Editor. 
[The Editor does not hold Mmeelf responsible for 
wt has . Neath 


The Band Spectrum of Mercury from the 
Excited Vapour. 


I wisn to bring forward one or two additional 
results on this ject in lement to my letter 
published in Nature of Nov. 27, 1926. 

In the first place, I found that the green visual 
band, I ished by heat, recovers to some extent 
as the excited vapour moves on to a cold of the 
tube. This effect has been satisfacto photo- 
graphed. 

As emphasised in published papers, the main part 
of the band covers the whole region on the 
less refrangible side of the resonance line 42537, at 
which point it abruptl begins. i 

I now find that forbidden’ lme A2270 is 
poi on the plate, and that a separate stretch of 

d spectrum reaches from this point to the band 
2845. In the region of wave-length less than 42270, 
and also in the region between 42345 and 42587, the 
background of the spectrum is quite dark. 

Prof. Takamine has that the band A2845 
was associated in same way with the ‘forbidden’ 
line, and he suggested to me same time ago to look 
for this line in the excited vapour. It was not to 
be seen on the negative then available. My present 
poe ee ie roved. ique, 
an for as much as 100 hours. I do not 
think it has been before that a stretch of 
contmuous at 42270, and connects 
I and the associated bands of inter- 

RAYLHIGH. 





Some Comments ‘on Current Science. 


Toa Counss or Coskao EVOLUTION. 


. Many, like myself, will be interested in Dr. Jeans’s 
letter in Nature of Feb. 26, p. 315, and will wish 
to co tulate him on the confirmation, or rather 
the ion. of his calculated states. The question 
will be asked, however, whether he is led to thmk that 
the universe ever was in that uniformly distributed 
initial state, or whether ita proved instability is an 
oe that that condition never actually occurred. 
o view of evolution is that the general appearance 
of things on the whole was not very different from 
what it is now, and that the various proceases have 
gone on concurrently in different regions. J am 
wondering, and I expect others will be, whether it is 
his view that the universe evolved, so to speak, as a 
whole, with an initial state entirely different from 
ita present state. In a gas of density 10-™ I reckon 
thd molecules about 5 metres 4 on the average— 
a curious state of things, of philosophical Importance, 
if it ever really happened. There can scarcely have 
been a beginning for time! Though I suppose that, 
as there is a begimning for a solar system, there ma 


have been a mning for the universe as a 100-1 

telescope sees it. But it is not an idea: or 
rather pe it is too easy to be i ; unless 
the universe is really infinite, when even the scope 


of the 100-inch would be but a unit. 
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Tos Dowsuxa on Dryna Kop. . 


I have not myself studied the particular activity 
of the subconscious mind that is apparently operative 
in the detection of things hidden from the normal 
sensea, but I have discussed it from time to time 
with the late Sir William Barrett, and I feel justified 
r a ee reciated and wel- 
comed the review by Dr. H. R. in NATURE of 
Fəb. 26, p. 810. That we have as yet no satis- 
factory explanation of the’ phenomenon is true 
saongid. bat then that is equally true of man 
other obscure human and animal faculties, whi 
react to the environment in & 
own view is that we shall not in to understand 
these things so long as we attend to our material 
environment alone. There is an etherial environ- 
ment too; and it may be that that is the home of 
the subconscious, m game sense as matter is the 
home of the conscious part of our minds. Probably 
ev j psychic has a physical concomitant, 
whi can some be tracked down; but the 
adjective ‘physical’ is not limited to matter, else 

ight and electric waves would be excluded. Already 
our instrumenta respond to non-material though truly 
physical disturbances; and it may be that some un- 
i parta of our bodily mechanism, or uncon- 
scious brain centres, are capable of response too. 

I am myself inclmed to think that we shall find 
ourselves more directly or immediately concerned 
or connected with the ether than we are with matter, 
in spite of the fact that matter looms so large to our 


rising manner. My 


senses. We can oniy y confirm or 
negative a guess of that kind by following such clues 
as are available. I heartily re-echo the concluding 


words of the review, to the effect that those who only 
attend to the subject with a determination to prove 
that the whole thing is humbug will discover nothing. 


PATHOLOGY OF Lamp FILAMENTS. 


It sometimes happens that the facta of one science 
can be suggestive of ideas and possible fruitful in- 
iry in another quite different science, provided 
evotees of that other science are made acquainted 
with the relevant or estive facta; but ad- 
mittedly the disciples of the first branch of know- 
ledge must be cautious how they obtrude, lest they 
seam presumptuous and interfering in matters beyond 
their : the heading of this letter I venture 
to use the non-physical term ‘pathology’ in order 
to direct the attention of real pathologists to a re- 
lained trouble encountered 
ic lamps and vacuum 


on Feb. 16, an imteresting paper, accompanied b 
experimental demonstrations, was read by Mr. C. O. 
Paterson, director of the Research Laboratories of 
the General Electric Company at Wembley: and 
from this I want to make a few extracts m 
order to attract wider attention to some of the re- 
sulta obtamed by the brilliant staff at work there 
under exceptionaly favourable conditions. The 
thoropgh knowledge neceasary before trustworthy 
pieces of apparatus can be manufactured and turned 
out by the million is obvious, and the experience 

j in the o isation of such mass-production 
1s often of scientific importance. Here, is one 
of the side-iasues of lamp and valve manufacture. 

It is found that m filled lampe, the flaments 
BO Gide aio maedo i oigaten ib Ge. eeeen ual 4 
reduce the residue of water vapour down to the 
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lowest mmimum possible; for water vapour has, 
on the -coiled filaments of such lamps, a specific and 
recogni action that grad and sometimes 
rap weakens and destroys the ignited filament, 
by thmning it down at one place and thickening it 
m another; the action, once begun, tending to go 
on more and more rapidly, since the thinner 


part, 
gets automatically more heated and the thicker part 


more cooled. The action is described by Mr. Pater- 
son as follows : 

“ Molecules of vapour left in the bulb are 
decom Into hydrogen and oxygen in contact 
with hot perts of the filament. The oxygen 
j l combines with some of the 
atoms at the hottest spote with the formation of 
tungsten oxide. This oxide is d ited 
on to a nei uring. cooler part of the flament 
where reduction of oxide can taks, place, [since] the 
cast-off hydrogen atoms can again claim thait o 
from the tungsten oxide. The atoms fae 
left qpaleace with the filament at 1ta cool point, with 
consequent thickening of the filament. Meanwhile 
the molecule of water vapour, now re-formed, is fréae 
a S e cubes of the filament. This 
point becomes continuoualy hotter by virtue of ita 
diminishing diameter. Thus the molecules of water 
vapour act much as anta, Ing particles of tung- 
sten from one place and building tham up in anothe:, 
and become available over and over again as the 
carriers of tungsten atoms. Hence the potency of 
water vapour as a destructive agent. The tity 
must be reduced to vanishing proportions if it is not 
to cause wastage and aan toes during the 
dics Sere arin ife of a gas-filled 

t water should act as a catalytic poison, in 
this way, is rather in accordance with the pronounce- 
ments of Prof. H. E. Armstrong about the influence 
of water and of traces of impurity in chemical re- 
actions generally ; for under other conditions traces 
of other subetanoes may be acting in a amnilarly un- 
stable or top-heavy way. In- , Mr. Paterson 

ere says_that “in gas-filled , and before 
gas-fillme es place, every possible must be 
removed of water vapour, because this acta in re- 
lation to the sae ed | lamp filament as cancer does 
In the animal , and causes alternate local 
and wastage.” further pointe out that at the 
_high temperature of a lamp " chemical reactions are 
extraordinarily vigorous, and many of them unex- 
pected—water vapour i not the only vapour or 
gas which must be guarded inst.” 

Whether there is likely to any impurity in the 
blood or tissues that under vital conditions might 
act in a catalytic manner and build up local growths 
. at the expense of tiasue elsewhere, even in the absence 

of any microbe or i agent, it is for 
biologists to decide. The idea may have occurred to 
them; but an actual instanoe mg in the physical 
laboratory may cause them to the i Part} 

I will o say this: The activity of an electrol 
ble of. dissociation in a liquid—as in many saline 
solutions—is known not to be very different from th 
activity of the free molecules of a gas. 
OLIVER Lopan. 

Normanton House, g = 

Lake, Salisbury. 


\ pi 





Hereditary Choice of Food-plants in the Lepidoptera 
and its Evolutionary Significance. 

THa P of the practical differentiation o 
species m Nature standg so much in need of experi- 
mental work, that the recently published paper by 
Dr. J. W. Heslop Harrison on an apparently succesaful 
attempt to influence the hereditary instincta of a 
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sawily (Proc. Roy. Soc., Series B, vol 101, pp. 115- 
126) bo reed with nirai. wad T ant Aed tc 
offer one or two critical remarks. 

This sawfly, Ponianta sakois, is stated to feed on 
many species of Salix, but in any given locality to 
restrict itself habi to some one (not the same) 

i although several others may be equally 
plentiful. I do not dispute the statement, but in 
the whole of the Lepidoptera I have never heard of 





a similar instance. Salix, eee ae 
large number of idoptera, Ton n e only 
disermmination Ə fs between. rough- and 
amooth-leaved species (probably influenced by touch 
rather than teste), and, again choice of S. repens 


BY goer es pene seems due ather te the. superior 
shelter afforded by the dwarf habit. Also the Pontania 
is & gall-maker; and the case of gall-producera, 
where complicated reactions ensue between insect 


and plant, may be j difficult to understand. 

In cs ae ae was produced im- 

mediately. and was completely established in three 

yest: there must be some quite unusual element 
ere 


From this smgle and quite exceptional case, how- 
ever, Dr. Harrison proceeds to deduce what he calls 
@ new saa! of evolution, which I understand to 
be that In phytophagous ‘insects Had example) pairs 
of allied species are produced the accidental 
transference of larvæ from the food-plant to an 
adjacent allied plant, or even to ane associated — 
with it but not allied. Several pairs of species of 

Lepidoptera are instanced as rei associated “in 

Britain,” as, for example, Cerura bi w and O. 
furoula, but this argument is wholly f ious, in- 
volving the assumption that one of the 168 
originated here; both range over the whole of 
northern and central Europe and Asia, and the 
circumstances of their origm are entirely problematical. 
But is there anything new im the principle? AN 
lepido ists are aware that not me pairs, but 
also whole groups of species, tend strongly to feed on 
allied and associated planta, and this would appear 
to be probable on any theory of the mechanism of 
evolution ; and microlepidop roe particular have 
l suggested. that c y similar j 

ma a genera as -Phthorimma and Lithocollets, 
each attached to its own food-plant, origmated as 


h © Taces. 
j The ieee is that no one has yet evolved a new 
species by thia means; and I shall be very much 
surprised if, when this is accomplished, it proves to 
require only three generations of the imsect. But 
even this achievement will not go very far to explain 
the formation of species in the Lepidoptera. A very 
large eee of these (such as most of the Very 
mmon British Caradrinids) have larve which feed 
either on grasses erally or on miscellaneous low 
planta almost a PE EAS , and without any 
variation resulting ex rates E gtr and a 
further large class f on dead wood and dry 
vegetable refuse. The same influences which have 
resulted in the multiplication of species in these 
groups must be -supposed equally efficient in the. 
groups which are more iali in their tastes ; 
and, sub mg their effect, not much will remain 
for that of the food-plant. I have even recorded 
(“ Exotic Microlepidoptera,” vol. 2, p. 521) the case 
of two Indian species of Bactra, separable with 
difficulty, known only from series reared together 
from larves feeding on the same individual plants in 
the same way at same time. 


j EDWARD MAYRIOK. 


oe Marlborough, 
- Feb. 19. 
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Rotation of Bodies with Dielectric Surfaces in 
Electrostatic Fields. 


RerERaina to Dr. 8. W. Riochardson’s letter in 
Natura of Feb. 12 on the rotation of dielectric bodies 
in electrostatic fields shown by Mr. L. G. as and 
Mr. G. Gowlland, at the recent exhibition of the 
Physical Society, it may be of interest to point out 
that at the ibition m 1896 I showed two experi- 
ments which seem to bear on the subject. The first 
was with a highly dried dielectric liquid. Ifaspherical 
electrode is flxed some 5mm. or 6 mm. above the surface 
and charged from one pole of a Wimahurst, the other 
pole being earthed, the hquid quietly rises up m a 
conical form, attaches itself to the electrode, and 
remains suspended while the field is maintained. 

- Lf this same liquid ia then exposed to the atmosphere 
or otherwise absorbs & small percen of moisture, 
ee ee ere is still a 
tendency to lift the E E oh dcr hos, a 

resulting In great turbu- 


one to reas if in p 
lence, hollows, and sometimes whirlmg motions, all 
of which vanish if the liquid is in dried. 


In a letter in NATURE for 5, 1924, I showed 
that the properties called ‘ absorption’ in dielectrice 
at ordi frequencies are also due to small per- 
centages of moisture and can be greatly altered b 
varying this. It would, therefore, & Deni that With 
dielectric liquids these effects are due to ‘ab- 
sorption’. 

a short bar of a good dielectric, but showing some 
absorption, is placed between two alectroder, but 


with air-gaps, and a fairly strong field is maintamed 
In a dried atmosphere for some time and it is then, 
with i ing tongs, brought near an electrosco 


mosulating 

the two ends show opposite charges, and these 
time to die out. This action is separate from the 
Oo ite induced polarity of the mass of the molecules 
` ot the dielectric, which is’ instantaneous, and dis- 
oY instantaneously when the fleld is removed. 
latter action ap to take no in the 
rotations which are due to interaction the 
field and moisture in the dielectric, or to its ‘ ab- 


ga Sr : 

the letter referred to I mentioned that to produce 
the abeorptive effects it was not eno to assume 
the dielectric constant of water as 80, but that the 
only conclusion was that when small percentages of 
moisture are occluded m dielectrics, much, at any 
rate, must exist in an ionised form, when the reaction 
of the separated ions with an outside fleld would be 
much more powerful. 

From observation of the experiments I gathered 
that rotation only occurs when brush discharges of 
sufficient magnitude pass between the electrodes 
and the rotating body. 

If a sheet of a dielectric is held near such a 
charged electrode, and is then bronght to an electro- 
scope, the surface of the dielectric shows a 
but it is of the sams polarity as the ce paces 
it, instead of having the ite indu polarity 
which it would have had if the dielectric had been 
held at a greater distance. E 

Now when a dielectric having in it 1ọnised moisture 
is placed in an electrical field, the negative ions are 
strongly attracted towards the positive electrode, 
and vice versa, and these ions tend to be drawn 

the dielectric and to accumulate under the 
opposite surfaces. Primarily this would uce 
opposite induced polarity; but if the field 1s sufi- 
ciently strong there is evidence aay ea the 
opposite ions are actually pulled out o lelectric 
and drawn to the pran This leaves the dielectric 
opposite the electrode with a free charge, but of the 
sams sign as the electrodé, causing strong ion, 
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To start the rotations there must be initial move- 
ment of the dielectric or some want of symmetry. 
The rotation takes place either clockwise, or counter- 
clockwise, depending on the direction of the initial 

us if a block of dielectric is placed in a strong 
field the electrodes extract opposite 10ona from the 
two opposed surfaces and leave each with a strong 
charge af the same sign as the opposite electrode. 
When the dielectric is given a akgnt movement one 
way or the other, these charges are repelled by the 
electrodes and both unite in turning the dielectric 
in the same direction. -Now these charges in the 
dielectric, if the dielectric is what is called ‘ good,’ or 
has a sufficiently high resistance, take some tame to 
die away. They are continually renewed as fresh 
surfaces of the dielectric pass the electrodes, and, on 
the other hand, as the rotation carries each charge 
round towards the next electrode the charge will be 
of opposite sign and therefore will be attracted until 
it gets under the electrode. As it comes under the 
second-eledtrode the attraction will draw the ions of 
opposite polarity out of the dielectric and again leave 
it with ea charge of the same sign, again producing 
repulsion, all the actions thus uniting to produoe 
motion in the same direction. 

Surface moisture will also give rise to the same 
actions if the film is samciently thm. If, however, 
the film forms a layer of low enough resistance, 
surface conduction will neutralise the opposite 
charges on the dielectric and thus reduce or stop 
the rotation. This was observable in some of the 
experiments. For example, a metal cylinder wrapped 
with paper would not rotate until the paper was 
dried, and the same inability to rotate occurred with 
a beaker before it was surface dried. 

mg generally, this seems to be the explanation 
of these mteresting demonstrations. 

I have been investigating actions of this character 
during the last two years under conditions calculated 
to show their causes more clearly; the results, it is 
hoped, will be published shortly. 


. L. ADDHNWBROOKE. 
85 Holland Villas Road, 
Kensington, W., Feb. 21. 





The Effect of Intense Light on the Energy Levels 
of Atoms. 


In 1928, Bohr (Z. f. Phys., 13, p. 117; 1928) directed 
attention to the fact that the usual formule of the 
older quantum theory might not be strictly applicable 
to atoms which are subjected to intense radiation 
fields of high frequency, such as those of ordinary 
light. 8o I B00 icularly ion 16, 
Ann. d. Phys., 81, p. 109; 1926) has formulated the 
differential equation for the w-function of an atom 

sci to a harmonic electric force, and from this 
the allowed values of the quantity Æ appearmg in 
the equation may be determined. In such a case, 
however, the physical interpretation of B is doubtful, 
rae It seems highly probable tHat it representa 

average) energy of disturbed atom. Thus 
we cannot be certain that the equation 7,H,=/A> is 
correct for calculating the cies emitted by 
such an atom. Whatever be final formulation 
of the theory, ib seams reasonable to suppose that 
the energy levels of atoms in sources at very high 
temperatures may be modifled by the electric and 
es Fda fields of the radiation from the source 


Mr. W. Kuhn (Z. f. Phys., 38, p. 440; 1926) devised 


an interesting experiment for in 
the energy levels of sodium atoms illuminated with 
L2 
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wave-lengths near the D linea, and performed it in 
collaboration with Mr. R. de L. Kronig. By analogy 
with the classical theory of dispersion, such wave- 
should be ca e of producing disturbances 
quite large com with those produced by wave- 
lengths much farther from the resonance lines. 
Briefly, the experiment consisted in studying the 
D hne absorption of sodium vapour illummated by 
a suitable continuous background, (1) when it was 
also Ultmmimated by, the broadly reversed D lines fram 
@ very intense sodium source, and (2) without this 
intense illummation. The temperature of the ab- 
sorption vessel was so regulated that wave-lengths 
ing about 0-03 A.U. on either side of the coentre 
of a D were absorbed and the temperature of 
the intense source was such that the reversal was 
about 0:06 A.U. wide. The effective radiations la 
mainly at a distance between 0-08 and 0-06 A.U. 
from the centres of the D lines, so that the total 
range, of wave-lengths utilised in the nel urhood 
of either D line was about 0-06 A.U. 
that an SEPET com tion indicates the 
sibility of a shift of 0:15 A.U. for the D lines in 
absorption, due to the alteration of the energy levels 
of the soditm atom. He gives no details of his 
calculations. Therefore no statement can be made 
here as to the way in which the phase differences of 
the monochromatic constituents of the meaident light 
were ery into account. But leaving aside all 
theoreti estions, the I tal result was 
that no sak Eecadantngcrahitt could be detected. 
It is the purpose of this note to pomt out that if 
such an effect exista, it should be readily possible to 
detect it m the solar spevtrum, or better, in the 
hot stars. To show this we, note 


beam of 400 x 900/0 args per o.o. 
surface of the sun we May suppose as & rough approxi- 
mation that the effective energy density corresponds 
to about five-sixths of the energy density of isotropic 
black body radiation. That is, if we consider a unib 
cube in which the atom is placed, we see that black 
body radiation oF the emperor Sper 
sun streams in through five sides of this-cube, amoce 
about oné-half of the total solid angle is gubtended 
by the sun at this position. ing from Planck’s 
formula, the density of black radiation 
carried in a wave-length mterval of 0-06 A.U. units 
at the ition of the D lines, we find the value 
3-4 x 1090 erga o.c. This must be doubled to take 
account of ap a in the neighbourhood of both 
D lines. The result, 6-8 x BOS Se Se ey. 
times as large as the figure given by Kuhn. 
Kuhn's calculation of the in energy levels 
ded upon the assumption the atoms are 
jected to an electric force W obtained from the 


equation 
Energy density = H7/4r. 
This is open to considerable question. In calculating 
the actual electric force acting upon an atam, it may 
be necessary to take the microscopic structure of the 
wave front into account. Looking at the question 
from the point of view of the theary of uni-directional 
quanta (simply for the sake of convenience), It seems 
reasonable to that many of the absorbing 
atoms may not be EER at the prer of absorp- 
tion any quantum belonging to intense beam. 
this join may also be applied to speculations 
on the ility that atoms are oriented by the 
electric and magnetic fields of incident radiation, an 
idea which is sometimes invoked to lain the 
polarisation of resonance radiation in cases which do 
not yield to the usual theories. Arguments based on 
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uyghens’ principle in classical optica 
could no doubt be given to show that the detailed : 
structure of the wave fronts may be neglected; but 
the attitude adopted here oconsista essentially in 
questioning the validity af such evidence. 

Further, it should be remembered that in Kuhn's 
experiment (uni-directional illumination) only half the 
i Ive i i igation 


applied for atoms in celestial sources, but since we 
ee ares OnI T a0 eee ae 
effects, we shall not discuss the matter ar. 

It may be that an effect of this kind exerts 
detectable influence on wave-lengths, in celestial 
sources. Whatever the vardict may be, the ion. 
can only be settled by those familiar with oom- 
plexities of L agi spectroscopy. Such an 
effect cannot be y disen ed from those due 
to other physical disturbances. e question should 
certainly be considered in future discussions of the 
Einstein red shift and of peculiar motions in the line 
of sight. she te AnTHURB E. RUARK. 

Yale Uni : 


niversity, 
New Haven, Conn., U.S.A., Jan. 24. 


Pi é 





The Behaviour of Polyploids. 


Mr. Husse’ description (NATURE, Jan. 8, p. 49) 
of the strict correlation he has observed between 
abnormal chromosome bebaviour and abnormal 
breeding resulta in fatuoid oats encourages me to 
put forward suggestions based partly on analogous 
observations of my own. 

The basic chromosome number throughout the 
genus Prunus appears to be 8. P., cerasus, P. acida, 
and P. fruticosa are tetraploid relatives of the diploid 
"P. avium; P. domestica and P. msitina hexaploid 
relatives of the tetraploid P. spinosa and the diploid 
P. cerasifera and P. trifiora. In both the sour 
Shee eee ibe pomi 1 Bav Ome i e 
individuals at one reduction division complete peiring, 
at another the formation of a trivalent and a uni- 
valent Instead of two of the pairs, or of two trivalenta 
and two univalente instead of four pairs. This 
occurrence in an orthoploid'is analogous with what 
Mr. Huskins has observed. Furthermore, in these 
cherries secondary association of bivalents may occur, 

chromosomes are imn 
eight of four. The segregation of the perts of 
D odra must be, from their form, if not 
hazard, at least not prédetermmed. 
is, however, a further significance in this 
variable pairing which is better shown by 
another example. In 1914 Mr. Crane, at Merton, 
crossed P. cerasifera on P. domestica; the single 
seedling resulting from 750 indoor pollinations has 
now been*exammed. Behaviour at the reduction 
division is not distinguishable from that m tetra- 
ploids such as the sour cherries, and irregularity is of 
the same degree. We have thus shown, what has 
not yet been proved in the hexaploid cereals, that the 
three sete of the etophyte complement of the 
plum are all homologous with one another, or with 
the one set of a related diploid species. . 

Tf, on hybridisation, chromosomes of any one set 
in the plum Gre capable of pas ee 
homologues of any of the other 
assume that this om is effective within the species 
itself, yet it is le that choice of mate is less 
restricted than in a simple diploid. The importance 
of this is indicated by a cdlculation of the number 
of chromosome- in the oa Sar cer een la 
produced by a diploid chromosomes, 
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in which every one of the chromosomes is distinct 
from its homologue, and & similar mdividual in 
which complete freedom of P ages RE a idea —& 
functional hexaploid. In the 
a l'4 x 10“ and in tig ead S010" mede 
rrie increase no more than = 
the unparalleled diversity which Crane ee 
has actually discovered in the selfed offspring o 
certam plume. 

This analysis of a polyploid brings us, I thmk, to 
the same conclusion as Oe synthetic method that has 
been successful in Nicotiana, Primula kewensis, and 
the Brassica-Raphanus cross and accidentally, as it 
were, in Primula sinensis and Fuchsia—the conclusion 
that polyploids have often arisen as the immediate or 
even result of hybridisation. between diploid species 
and that, although the varying affinities between their 
parents are reproduced in the varying adfinities be- 
tween their constituent chramosome sota, their con- 
stitution is hybrid in all those m which their 
diploid parente differed. It is noteworthy m this 

to recall that the most successful experiments 
study of hybrid vigour have been carried out 
with diploids. 

Now so | as a polyploid pure line is selfed its 
intrinsic hybridism remains latent, but on crossmg 
with a related 


Po ne: for example, 
aE for the sake revity, we imagine 
loid species Triticum durum made of 
ica A and B and T. potomioum of two others 
nee D, how will take place in an F, between 
these two ? It has been assumed always that pairing 
is only le between A and B chromosomes on 
one hand and those of O and D on the other. My 
observations and the whole probability with 
to the relations of the ori inclme me to 
conjecture that, while this may be true of most of the 
- members of each set, others are likely to be leas fixed 
in their association, and others again possibly pair 
A with B and O with D. Characters in which the 
parents differed, determmed in these last chromo- 
somes, would then never be fully recovered from the 
progeny of the croas. Further, new characters would 
i sometimes even ting the 
ities of one parent, and new com- 
mations would fail to occur. These phenomena are 
exactly what Backhouse (1917) observed, ascribi 
them to “xygotic inhibition,” and Engledow 1990} 
ascribing them to “shift” ; although 1b has always 
been clear that these were not the inevitable oon- 
comitanta of m 
1915). Gates (1915) 
rence in forms not polyploid but possibly aneuploid, 
E ib ee “ gametic contamination,” 
ut adequate alternative of a cyto- 
tei Sea 

I venture to conclude, therefore : 

l. That the ilities of segregation in a funo- 
tional polyploid are enormously enhanced as com- 

with those In a com le diploid. 

2. That a pure line of a polyploid species may 
ee ee ere ne F, when 
£0 

8. That crosamg such a line with a related species 
e the latent heterosis, causing 

a) Appearance of new and extreme forms (Back- 
ate 

ae Failure to recover the parental form (Engledow 
avilov). 
0. D. DARLINGTON. 

TR John Innes Horticultural Institution, 

Mostyn Road, Merton, 
London, 8.W.19, Jan. 12. 
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Prothetely in Insects. 


In the ape ag epee gana nymphs at & very 
early. stage of develo rudiments of 
E 6 tho ack t, for example, wee 
‘oampound eyes, eto., whereas in the holometabolio 
forms the ap ce of these organs is postponed 
to 6 definite later a Regen Laas Se cept 
Numerous cases, hearer. are on record in which 
the larve of the holomstabolio insects also showed 

sabfoot wa m eto. The first communication on this 
pee ape 50 AEA ago as 1818 by Majoli, who 
gikworms after the fourth 


aa Ap eTe directly into mothe without spinning 
D 1806. hovi ver shat, Hurai stage, It-was 
in 1896, however, Heymons definitely described 


Kolbe in 1908 reviewed all the cases known at that 
date, and concluded that the appearance of these 
organs is premature and is due to accelerated dqvelop- 
ment; he therefore gave the name ‘prothetelie, 
to the ce 1908 


in the orders Coleoptera and odon Paia 


In view of the important beea pe rothetel 
the metamorphosis, phylogeny and evolution o the 
higher orders of insecta, numerous theories have been 

propounded, all based on the assumption of Kolbe 
that the phenomenon was a case of accelerated 
development. Unfortunately, nobody tried to verify 
the assumption by ent or otherwise. 

In 1924, while b Tenebrio molitor, the species 
which had afforded the 10 example of prothetely, 
I observed in a culture which was bemg kept at about 
28° O. that although most of the larve pupated nor- 
mally, some remained, which, as time progressed, grew 
more and more inert, "and othar charactors uroaly 


to eerie ye ee and other 
ee 


if they ae ea all, epatod but th difficulty. 
Only a féw of them ARE maa but the pupæ 
were abnormal in appearance. ected larve, 
a put in a lower temperature, Eren active and 
ively. 
These observations suggested that the prothetelic 
in mealworms were not obviously the result 
of the accelerated development on account of which 
at henomenon is designated prothetely, but rather 
FERE metamorphosis. 
hypothesis was inv ted by means of a 
leg See ct ea pee erie ie sone ively showed 
that wing pads and several other imaginal 6 
inoluding the proliferation’ of testes, appeared in thoa 
larvæ only which were kept at a temperature-too high 
or too: low, and oonsequently could not pupate, 
although controls of the same brood kept at optimum 
ture had in the meantime pupated. Thus 
under the influence of unsuitable temperature the 
metamorphosis of the individuals had been inhibited 
and, in spite of this, there had a tendency 


FOr, “Snel nnagnel Organa to: eppeet ee. tie proper 
time. 
These experiments were reported in the Jour. 
Camb. Phil. Soc., 1924, when it was also ahown that 
in almost all the previously recorded cases where 
details were known, the pupal o had most 
eb PDD appeared only in those individuals whose 
been excessively prolonged. In view 
of this dhe walter ‘cussoried “Uiet-ull thescuses, of 
prothetely were really ‘neoteny,’ and that the 
name ‘ prothetaly’ for the henomenon was not only 
superfluous pub algo mial 


` 
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These conclusions, diametrically opposed to those 
hitherto held, naturally I 00 tion, ‘This 
has come from quite an independent source. Recently 
(Jour. Look , 1926) Chapman, apparently 
unaware of my work (he does not make any reference 
to it), has studied the phenomenon in Triboltum 
confusum Duval, and has also come to the conclusion 
that wing-pads, eto., a ag ater a Nye gee nic 
whose metamorphosis been inhibited. It is 
interesting to point out that in his experiments the 
inhibiting‘ factor was not unsuitable temperature, 
but a peculiar gas given out by the beetles. . 

` There is therefore no doubt that the name ' pro- 
thetely’ for this phenomenon should be dropped, and 

ong with it should go the numerous theories based 
on the assumption that the phenomenon is a case of 
accelerated development. 

Incidentally, the above facts raise several questions 
as to the origin and. mode of metamorphosis. A 
diecugion of those must be reserved for a future 
‘communication. i 

Hem SinaH PRUTHI. 
Entomological Section, 
etalon Survey of India, 
outta, Jan. 20. 


The Occurrence of Branched Lint Hairs in 
Egyptian Cotton. 


Dura the past three months I have been engaged 
on measurements of ribbon width of cotton hairs for 
the determination of ‘fineness’ as described by Har- 
land (Journal of the Teatie Institute, vol. 15, No. 1; 
1924). In one sample of Sakellaridis of good quality 
& branched hair was noticed and photograph 
Fig. 1 shows the hair as originally observed in a4 





Fa. L (x 700.) 


small bunch of some thousand hairs. In this instance 
the camera was focussed on to the Immen of the hair 
and distinctly shows the fibrillar structure on the 
inner surface of the secondary thi as described 
by Balls (Proc, Roy. Soc., B, vol. 98; 1922). 

amall lateral branch was dif t to fofus 
crossed. by other hairs which show 
b. An attempt was 
branched hair and 
remount -it so as to obtain a better view of. the 
lateral branch. This mg operation was success- 
Oy oe a ere but not without mutilation, and 

otogra 


a ae Sera 2). 


examination of this sample of cotton has 
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revealed the existence of what might be more correctly 
described as lateral protuberances rather than 





branches. One of these is shown in Fig. 3. In- 
vestigations are being continued to ascertain the 





Fig. 3. (x 500.) 


extent of the occurrence of this structure and its 
probable mftuence on the pee op roe of the 
cotton. ARRITT. 
Botanical and Plant ‘Breeding Section, 
of culture, 
El Giza, t, 
Jan. 18. 





The Formation of Twin Metallic Crystals. - 


Taa reply of Messrs. Carpenter and Tamura 
oppene to my remarks (Narunm, 119, 120-121, 

an. 22) on ther description of twin boundaries in 
metal crystals makes it clear how what I must 
continue to view as their misconception of the 
problem has arisen. 

They fix attention upon an arbitrary unit of 
structure—im the case most discussed, a face-centred 
cube—and do not oonsider as a permissible twinning 
plane any plane which does not pasa through the 
this unit. This amomta to ascribi 


physical significance to the position in space of a. 
of Imes and planes which are merely 


conveniences. 

A better way of proceeding is to consider the whole 
array of atom-centres on one side of a twinning plane 
le from the corresponding array on the 
E side by reflection therein, or by rotation about 
a suitable e. Hf, however, a unit of structure 
Dies by oe PEDE f oe it can easily 
be found. In the case of the face-centred cubic 

t such a unit of structure is—if my 
description is the correct one—a cube with atom- 
centres at (0, 0, a/2), (0, a/2, Je aca , 0, 0), (a/2, a/2, ga 
and at pomta derived three of these 


` 
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translations of amount a parallel to the cubjo axes. 


Atom-centres-therefore lie at the centre of this cube | related question of the state o 


and at the mid-points of ita twelve edges. 
Contrary to tle most recent statement of Mesars. 
ter and Tamura, reflection in an 
111}~—plane th atom-centres involves in the 
ond structure the same abnormally small distance, 
between atom-centres—two-thirds the normal distance 
—ts does reflection m the octahedral plane they first 
considered. ; 

In this connexion it is mteresting to observe that 
in the diamond-hke structure of silicon it is possible 
to choose a position for an octahedral plane 
which involves no change in least inter-atomic distance. 
Such planes cut orthogonally the cube-diagonal sn 
the usually chosen unit of structure ab points distant 
av ole eV ale 1934/3/24 from a corner of the 

One which is bisected by such a twinning 
Rhee eee ints 


a/8, a/8, a/8), a/8, 5a/8, 5a/8), (8/8, 8a/8, 7a/8), 
3a/8, 74/8, 8a/8), (5a/8, a/8, 52/8), (50/8, 5a/8, 2/8), 
7a/8, 3a/8, 8a/8), (7a/8, 74/8, 7a/8). 

this case the twinning plane passes through no 


atom-centres. 

No general rule can be stated as to whether the 
twinning’ plane for least lattice distortion contains 
atom-centres or not, 8imoe, as seen gay this depends 
upon the lattice. L. s MoR ERHAN; 

Bell Telephone Laboratories, o 3 

New York, N.Y., Feb. 4. 





The Origin of Humic Matter. 


THs origin of the humic matter of coal, peat, and 

the soil has-been the subject of controversy for many 
At present an increasing amount of support 

being given to the hypothesis of Fischer and 
Graae. who regard lignins as the parent substances 
of humic matter. The older view, according to 
which carbohydrates (notably cellulose) are primaril 
concerned in the production of humic matter, finds 
leas than formerly. Waksman has 
that the humic matter of soils is ẹ mixture of un- 
changed li with the organic substances derived 
from the life proceases of micro-o 

For some time this question has been under 
investigation in the chemical department of this 
Station. On the whole, | the results go far obtained 


Sina from natural sources and PR 
ve found that this treatment effects a true fractiona- 
tion of humic and hymatomelanic acids of natural 
origin, and that the substances brought into solution 
show close analogies with the lignosulphonic acids 
obtamed in the bisulphite treatment of wood pulp. 
Salta of organic bases with the ‘sulphonic acids’ 
from one variety of humic acid have been made, and 
‘found to show distinct double refraction, indicating 
a tendency towards ion. The proportion 
of insoluble residue from sulphur dioxide treatment 
varies markedly with different preparations of humic 
acid, and its ni content is not appreciably 
different from that of the original material. 

These results suggest that there is a close 
between natural humic acids and lignins. 
It is, however, not yet possible to say whether this 
ip duo maraly to the presno of unchanged. lignin 
in natural humic acid preparations, or wh humic 
acids thamselves are actually chemically related to 
lignins. Further work is in progress with the aim 
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of deciding this question, er with the closely 
aig oa 
humic acids. C. E, Í 
H. J. Paaa. 
Lawes icultaral Trust, f 
Rothamsted imental Station, 
pa ear Herta. ’ 





Intensity Distribution in the Fine Structure of 
the Balmer Lines. 


Ix the course of an investigation of the fine structure 
of the Balmer lines, at present being undertaken in 
this Laboratory, certain p resulta of an 
apparently novel character-have been obtained which 
A to be of considerable interest. These refer to 

the dependence of the relative intensities of the two 
components »’ and à” of Hd’ <à], referred to m a 
recent letter in Narona (Jan. 29, p. 163), upon the 
conditions of the discharge and im 
the diameter of is tabe ie atieh te EE tales 


place 
tubes were used. In the first the 


Three 
was 0-16 cm. The 


av verage diameter of the ca 
intensity ratio of à” to `’, ip es t 3:1 in this tube, was 
ressure or 


not appreciably dependent on ‘either 
current density. The average diameter ot the second 
tube was 0-6 om. ee eee ee ee 


now Hansara resulta (Arn. d. Phyo ent with 


oe p. ; 1925-26), 


poe eee upon File sce 
eas degree upon the current density. 


In an attempt to elucidate the striking difference 
between the results obtained in the above cases, an 
nol alee consisting of a tube of average diameter 

fixed axially with a second of about 0:9 cm. 
diameter was constructed. The apparatus was 
sora: Men so that independent discharges could be 
gent through the axial tube and through the ‘space 
between it and the outer one (about 1 mm), the 
preasure being the same in both. In the former, the 
Intensity ratio was again dependent upon the gas 
pressure and current density, as it was in the second 
tube ; in the latter, the intensity ratio was practically 
constant, and of the same magnitudo as it was in the 
first tube. . E. Haragison. 

Physical Laboratory, 


University of Birmingham, Feb. 7. 


Electro-deposition of Rubber. 


Iw the description of the process of electro-de 
of rubber given m Natura of Jan. 22, pp. 
130, there occurs ane statement which t be mis- 
leading to those not actually with -the 
oe After reference to certam operating con- 

ions it ia said, ‘Against these advantages must be 
set the fact that, since rubber is a non-conductor, ib 
is poasible to obtain only "farther inves thin sheets 
of rubber product, though mvestigation will 
doubtless remove this limitation.” 





ition 
29 and 


Altho of course, rubber is a non-conductor, 
the de of latex rubber particles, with or without 
other material, forms & gel which is 


still parmeated by the ‘iam aa AE quid, which, of 

course, is an electrolytic conductor. Consequent the 
electro-deposited ber is not actually an tor, 
but is perfectly analogous to a porous disp 
electrolytically connected with a metallic anode. 
Such limitations as exist in regard to the thickness 
of coating depend mainly on other conditions, there- 
fore, than the formation of an a E layer. 


E. SHEPPARD. 
Eastman Kodak Comi y, 
Rochester, N.Y., Feb. 5 
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The Survey of the Stars.t 


By J. H. Juans, Seo. R.S. 


T the dawn of civilisation, when man awoke 
from his long intellectual slumber, nine 
“muses were oppona to preside over his various 
activities. y one muse was allotted to science, 
and that one was allotted to astronomy. Perhaps 
‘the high gods of Olympus who arrange these things 
had heard of no science beyond astronomy, or 
perhaps they thought it the only one worth 
- encouragement; we do not know. But it is said 
that since then the claims of other sciences have 
been admitted, and a vast crowd of junior muses 
have been appointed to look after them. When 
they all meet m conclave, many of the latter 
quite extraordinary rates of progress -in 
particilar sciences, and it has sometimes been 
thought that astronomy, which started first in the 
race, has at times shown some tendency to lag 


To this Urania has always had a ready answer. 
She can point first to the immensity of her task ; 


solences such as geography, geodesy, and geology, 
whose field of action is limited to the surface of 


err 


one tiny planet, can no doubt claim to be well on. 


towards the completion of their tasks, but the 
loration of an entire universe offers a task of a 
itterent order of itude. She can point also 
to the iffic of this task; after 
once the first obvious steps have been taken, the 
astronomer can nothing of value except with 
Instrumente of ost moredible precision, More- 
over, Instead of being able to investigate phenomena 
when he pleases, he has to wait on Nature, and 
Nature moves very slowly in comparison with 
human life—the whale age of astronomy, as a 
soience, bears the same relation to the ages of the 
stars that it studies, as does the last tick of the 
clock in the dying century to the century itself. 
Finally, alia haa often been heard toromark, ah 
a mixture of pride and sorrow im her voice, that 
her science presents problems of such enthralling 
interest that only too few. astronomers can be 
found to do their fair share of the fundamental 
work on whioh all- progress must ultimately be 
based. We can rest assured that she is well 
satisfied when, as on the present occasion, our 
Society signals out for ita highest honour one who 
has done not only a fair share, but also a lion’s 
share, of most valuable fundamental work. 

To the ancients the intrinsic difficulties of 
astronomical science did not loom large. The age 
of the universe meant much the same thing to 
them as the age’of the human race, and the size 
of the untverse was believed to be of the same 
order of magnitude as the size of the earth. The 
moon, they agreed, was about the size of the 
Peloponnese ; the sun, as any one could see at an 

, was rather bi . Aristarahus of Samos 
it is true, calculated that it must be eighteen 
or twenty times bigger, and had maintai that 

‘gob, LL referring to th award of the , Medal of the 
fo Prot, Frank Bohlesinger for his work on stellar parallax and astro. 
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the fixed stars must be remote indeed. But 
he was far in advance of his time, even believing 
that the earth moved round the sun. The majority 
of the early astronomers held that the spheres of 
the moon, sun, planets, and fixed stars were all 
ked fairly closely er. For the most 
ne believed firmly in the principle they deson bod 
as “the economy of Nature,’ which prohibited 
the leaving of any unnecessary unoccupied space 
between the heavenly bodies—surely no scientific 
belief has ever been so utterly unwarranted by the 
facta | With this supposed principle rooted 
in their minds, they na felt confident that 
it was & simple matter to determine the distances 
of the various heavenly spheres with fair acouracy. 
Later, when the determmation did not prove so 
easy as had been anticipated, it began to be felt 
that the impossibility of dieorang any parallactio 
motion whatever—any apparent change, that is, 
In the positions of the nearer stars as the earth 
performed ita journey round the sun—presented 
an objection of real force against the Copernican 
system of astronomy. -~ 
It was on the absence of parallactic motion that 
Ptolemy had based his argument that the earth 
was the unmoving centre of all the celestial spheres, 
and as oen after century rolled by and no 
trace of ic motion was forthcoming, it 
almost began to look as though Ptolemy had 
right after all. Hooke, Römer, and Bradley, 
realismg the fundamental im ce of the 
uestion, attempted in turn to detect parallactic 
displacements of the stars, and all ther efforte 
in failure, altho we must remember that 
Bradley’s failure immediately resolved itself into 
& trimumph—the discovery of aberration. This 
provided convincing evidence of the earth’s orbital 
motion, but threw no light on the question of the 
distances of the stars. 
Karly in the seventeenth century, Kepler had 
maintained that the stars were probably’ of. the 
nature of suns, and that our sun was aimilar to 
the other stars. The observation that the brightest 
of the stars a ,m modern terminology, some 25 
itudes (10% times) fainter than our sun, 
ight well have suggested that the.nearest of the 
stars must be some 100,000 times as distant as 
our sun, and so must have a parallax of the order 
of, at most, two seconds of arc. But, so far as I 
know, this type of argument scarcely appeared until 
Newton advanced it in his “ System of the World.” 
From the observed size of Saturn’s diso he caloulated 
that the sun must emit in all 2-1.x 10° times as 
muoh light as falls on Saturn. Altho Saturn 
cannot re-emit all the light it receives, it a 
rather brighter than a first magnitude star. us 
if the first magnitude stars are as luminous as 
the sun, they must be more than +/(2-1 x 10") as 
distant as Saturn. Newton conjectured j 
distance to be about 100,000 times that of Saturn, 
representing & of 0°-21—that is to say, 
he estimated that the first magnitude stars would 
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appear to swing through an angle of only 0-42 
seconds of arc in the ga the earth mo from 
one end of its orbit to the other. 

Almost at the same time the converse of this 


argument began to appear. Although Bradley had 
not succeeded im obtami ee for 
any star, he had pro in 1727 t that of 


y nis could. not exceed one second of arc. 

ing this result to be generally true for all 
stars, astronomers began-to compute lower limita 
to the luminosities of the brighter stars and found 
that they were commensurate with that of the sun, 
as Kepler had maintained. In 1800 Herschel used 
this supposition to compute hypothetical parallaxes 
both for bright and for faint stars. 

The year 1838 saw the whole situation suddenly 
transformed. For in that year Bessel, Struve, and 
Henderson independently found definite and 
distinctly different parallaxes for the three stars 
61 Cygni, a L , and a Centauri, and it first 
became posaiblo to assert, on inoontrovertible 
evidence, that the stars were not all at the 
same distance from the earth. It was now for 
the first time conclusively proved that the system 
of the stars formed a three-dimensional and not. 
two-dimensional structure. A workable method 
had been found for sounding the depths of space, 
and the universe lay open for exploration. 

The general feeling of astronomers at the time 
is well shown in the address delivered by Sir 
John Herschel when, eighty-six years , he 
handed our gold medal to Bessel. He said: “I 
congratulate you and myself that we have lived 
to see the great and hitherto im ble barrier 
to our excursion into the sid universe, that 
barrier against which we have chafed so ‘and 
so vainly —aesiuanies angusto limite mundi ost 
simultaneously overleaped at three different pointe. 
It is the greatest and most glorious triumph which 
practical astronomy has ever witnessed... . Let 
us trust that, as the barrier has begun to yield, it 
will speedily be effectually prostrated.’’ 

The difficulties of the problem were so great 
as to put out of the question any such speedy 
prostration of the barrier as my predecessor of 
pay years back appears to have hoped for. 

ough astronomical ability of the highest order 
was brought to bear, progress was slow. In 1901 
Newcomb compiled a catalogue of stars of known 
es; their total number is only 72, of which 
5 are designated as being “ subject to more doubt 
than usual,” while one is damned with four little 
dota which, we are told, means that it is ‘ entirel 
unreliable.” Even including the unreliable paral 
laxes, astronomy had been exploring the universe 
thrown o to it aixty-three years earlier at the 
rate of 
of Newoomb’s table, however, marked 
hour before the dawn. 
begun. publishi 


Within two Schlesinger 
pho phic determinations of parallax, whi 
showed. & far higher level of acouracy than had 
hitherto been either attained or thought possible. 
Other astronomers speedily adopted photographic 
methods, and in due course a scheme of co-operation 
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was teas ITO the seven observatories of 

eny, born, Greenwich, McCormick, Mount 
Wilson, Sal and Yerkes. The resulta of this 
scheme of work up to the 1924 are contained 
in Schlesinger’s ““ eral Catalogue of Parallaxes.”’ 
This contains the parallaxes of 1870 stars to a very 
high degree of acouracy,-and forms one of the most 
useful and valuable publications the working 
astronomer has ever seen. A comparison of this 
catalogue of 1870 parallaxes sain Newoomb's 
1901 Catalogue of 72 parallaxes gives a vivid picture 
of the ore done in erai ees years. While 
Newcomb’s parallaxes show an average error of 
nearly a twentieth of a second, those in the 

i catalogue seldom show a probable error 
of more than a hundredth of a second—the angle 
subtended by a pin-head ata distance of twenty 
miles! The gain in accuracy is the greaten part 
of a decimal place, while the Catalogue 
contains twenty-six times as many stars as the 
earlier list 


Let us turn from this record of work achieved, 
to contemplate the realms which remain to be 
conquered. In m ing the distances of the 
atars, the natural unit ed ep con ret 
the distance of 19,100,000 million miles, at which 
a star has a parallax of one second of arc. There 
is no known star within one parsec of the sun. 
The number of known stars within spheres of 
radii 2, 3, 4 parseos, drawn round tiie sun as centre, 
is 8, 6, 18 respectively. In this count bima 
ie are treated as single stars, ai kouph 

xima Centauri is deemed to be distinct from 
a Centauri, and the sun is not counted smoe its . 
presence is a uisite to our making the 
calculation at ow if the stars in the neigh- 
bourhood of the sun were scattered at random, 
and were all known, the number of stars observed 
to lie in different spheres would be proportional to 
the cubes of their radii ; if they were not all known, 
Ices ecald Ge Gauras bere falling oo tenn ania law 
for the spheres of greatest radii, since distant stars 
are more likely to remain unknown than near stars. 
In ular, if the 18 known stars were the total 
inside a sphere of 4 parsecs radius, the numbers to 
be, inside the three of radii 2, 
3, a ngs would be 2-2, 7-6, and 18 respec- 
het Soe ese are near enough to the actual 
num of 8, 6, and 18 to justify the hope that 
the great majority of the stars within 4 
are known. t 4 parsecs is the greatest oe 
for which duch a hope can be entertained. With 
18 stars lying within 4 of the sun, there 
Sogut Lo boa farther 17 Wine ot distances botwech 
4 and 5 : only 6 such stars are known. 
There ought to be about 280 within 10 parsece: 
Schlesinger’s Catalogue contains only 86. 

Thus even now our survey of the universe is 
tolerably complete only to a distance of about 
4. parsecs ; beyond this the number of known stars 
increases nothing like so rapidly as the cube of 
the distance. ith present- y a a ares 
metrical es can be estimated to a ble 
error of, let us say, 07-008. en khat tha parallazes of 
stars within 100 parseœ may be said to have a real 


y 


` method by which 
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Delian significance. Of such stars there ought to 
about 281,250, and at the present rate of 
the determination of their parallaxes ould occupy 
astronomy for fully 1000 to came. 

Just now we A TON E s past 3000 
years of existence to the last tick of the clock ‘in 
a dying century; we may with equal justice 
compare the 3000 years next to’ come to the first 
tick in a new century—such is the proportion it 
bears to the total time our present stars may be 
expected to last. Looked at on this scale 


progress ma 
one tick of the clock astronom 
has developed the-most di t and asaoccurate 
technique known to science, and has surveyed the 
universe, accurately and completely to 4 poa 
and sketchily and imperfectly beyond. e next 
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tick of the clook should see the accurate survey 
extended to well beyond 100 , and astronomy 
has a whole century of life before it. I fear there 
may be a f involved in the adoption of this 
pomt of view ; it is that we do not know how long 
the human race will endure. At the very lo 
estimate, man has only existed for a hun ticks, 
of our clock, civilised man for only two or three, 
so that our race and civilisation would alike seem 
to be at the very. beginning of their existence. Yet 
he would be a bold extrapolator who would assert 
with confidence that man is good for another three 
thousand million ticks of our clock on the ground. 
that, if nothing unforeseen ee the present. 
stars will still be in existence at the end of that time. 
When we take a time-scale in terms of individual 
lives, we may still feel gratified at 

yet we cannot but feel awed by the magnitu 
the task that remains, ~ 


e of. 


On Rejuvenation. 


EW human cea ole view the approach of 
old aah Uosophic calm, so that any 

e period of maturity may be 

prolonged and thé onset of senility delayed will 
always arouse widespread interest and discussion. 
Within the last few years a considerable amount 
of attention -has been directed to the subject of 


rejuvenation, following certain somewhat sensational ` 


operations on human- beings and the higher apes. 
Although there is no doubt that the internal 
secretions of the genital glands exert a pronounced 
effect upon the rest of the body, yet it is by no 
means certain that old age can be attributed solely 
to their degeneration : in fact, the cells of the body 
a8 a@ whole suffer decay, so that it is probable that 
an operation affecting only one of the organs of 
the body, only one, moreover, of the number which 
influence the activities of thé other cells throughout 
life, would have no more than a temporary effect 
at best: 

Although removal of the genital glands has a 
profound influence upon the mentality and bodily 
structure of the subject, yet evidence aa*to ita 
effecta upon oneik and endurance has been 
conflicting. M. D. Sumulong, in a recent paper 
(Philsppine Jour. Soi., Mar. -1926, p. 327), from 


experiments on guinea-pigs, concludes that castra- 
tion is without definite as n their pulling 
power or endurance. Yet one of the characteristic 
results of & rejuvenating operation has been the 
increased physical vigour of the subject, i 
sas not the 


again that of the ds is 

bis factor in old aes. Rat, Soa ing the 
results of human experiments, it is difficult to 
know how far the element of suggestion must be 
taken into consideration. : 

Various operations. have been proposed for 
rejuvenating veal aia thus lantation of the 
gland from another individual of the same, or & 
closely allied, species has been effective, 
in the female. In the male, the ligation of the 


.efferent duct from the testicular gland has been 


advocated as a much simpler, withal as effective, 
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a procedure. It is of interest to note that the 
flatworm Planaria can be rejuvenated by starva- 
tion. It shrinks to one-quarter ite adult size and: 


becomes yo again : if fed, it grows up: the 
process can ay Sern mdefinitely and the 
organism’s life may rol to twenty times 
the length (F. A. E. Crew, Nineteenth 


Century, Feb. 1927, p. 225). The infinitely more 
complex structure of the higher animals, however,. 
prevents the recourse to such a simple expedient. ` 
The justification for the operation of ligature of 
the efferent duct of the testes, or vasoligation as it 
is called, depends on the assumption that this 
procedure causes degeneration the sex cells 
roper, thus permitting the interstitial cells to 
ypertrophy, with a consequent imorease in the 
amount of the internal secretion produced by them. 
It might.not even be necessary for them to hyper- 
trophy: with degeneration of the sax ocells the ' 
ER ae t supplied to the whole gland by the 
blood stream might be sufficient for the full 
ey of the internal secretory cells, whereas 
with the sex cells present the former might fail 
to obtain all the food they required owing to the 
competition of the latter. In the period of full 
maturi feeb pg of cells are probably sufficiently 
plied by an efficient circulation. 
Ound has stated that vasoligation does not 
lead to degeneration of the sex cells unless the 
testis moves from ita usual position in the scrotum 
into the abdomen. Y. Tamura and F. A. E. Crew, 
in experiments on the mouse (Proc. Roy. Soc. 
Edin., 1926, vol. 46, p. 283), find that this o tion 
is followed by degeneration of the sex cells, pro- 
vided sufficient time has elapsed before the testis 
is examined. If the epididymis is removed, de- 
eration oocurs much earlier. On the other 
aa in neither case was the degeneration com- 
plete. The evidence, however, favours the assump- 
tion on whioh the operation of vasoligation is 
based. 


From what has been said above, it is clear tha 
the two functions of the teatis are to a certain 


T 
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extent independent. Thus an individual may be 
Tejuvenated, without at the same time an: 
capable of tting offspring. This wo 

naturally occur if vasoligation was performed on 
both sides. The unilateral operation, or gland 
transplantation, on the other hand, might lead to 
renewed activity in the individual’s own ds, 
with the uotion of spermatozoa and a er 

iod of fertility. - 

In the female, apart from gland transplantation, 
which may lead to renewed activity in the 
individual’s own ovaries, the sex cells may. be 
’ destroyed by irradiation with the X-rays; in the 
latter case rejuvenation, due to increased activity 
of the interstitial cells of the ovary, is of course 
aocompanied by sterility. 

One other possible method of the future ma 
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ministration of potent extracts from the sex-glands. 
In the case the female, the hormone which 
produces ‘heat can be extracted in a, probably 
crude, condition from the ovaries of a number of 
animals and is effective on subcutaneous injection. 
No such active, extract has yet been obtained from 
the testis. At any rate, the eee = the shane 
r the bodily condition has not ye 
econ , 
By some one of these methods, used in time, 1t 
may become poesible to prolong the span of life. 
In the case of the rat, death has ned for 
a period equal to one-fourth its average length of 
life. No information is available in the case of 
man, but it is claimed, as Crew points out, that 
senility in a rejuvenated individual is sudden, and 
death, when this phase of life is reached, soon 


be mentioned, and that is rejuvenation by the ad- | supervenes. ° 
Obituary. 
CotoneL C. H. T. MARSHALL. exception of a few articles in English papers, he 
OL. CHARLES HENRY TILSON MARSHALL His brother, 


died in London on Jan. 20 in his eighty-sixth 
year. He was born on July 8, 1841, and was the 
eldest son of W. Knox Marshall of Hereford. He 
entered the Indian Army in 1859, and on arrival m 
India was attached to the 35th Royal Sussex Ea 
ment. On leaving this regiment he joined 
3rd Sikhs, Punjab Frontier Force, but saw little 
military service, being appointed in 1865 to the 
Punjab Commission. After filling various appoint- 
mente with exceptional ability, he was finally made 
Assistant Commissioner of Lahore, retiring in 1896. 
_ Col. Marshall was best known to Indian and 
other ornithologists not so much as a scientific 
worker but as a field naturalist. Wherever he was 
posted, and his districts were many, he made 
copious observations and notes on the local birds, 
and it was his extensive eae of game birds 
and his high reputation as & -game shot that 
induced Hume to obtain his collaboration in the 
“Game Birds of India” m 1879. The three 
volumes composing this work are full of Marshall’s 
field notes, and the business portion of the work, 
such as arrangement of plates, eto., also fell to 
his share. Marshall was, 
publisting his vast stores of bird lore, and never 
rought out any book in his own name alone for 
the efit of his brother workers. At the same 
time, ‘Stray Feathers,” Hume’s journal of 
ornithology, which ran through eleven volumes, 
contains many of his notes, which also appeared 
from time to time in other Indian papers and 
journals. In 1877 his brother, then Capt. Q. F. L. 
Marshall, R.E., brought out a book entitled “ Bird 
Nesting in India,” and in this volume much of the 
valuable information compiled was obtained from 
Col. Marshall They were also associated in bring- 
ing out “The Monograph of the Capitonids or 
Scansorial Barbots,” 1870. Their name has aince 
been given to one of the most beautiful of Indian 
barbets, Megalama marshallorum. 
After his retirement m 1896 Col. Marshall 
returned to England, and since that date, with the 
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owever, never fond of, 


ceased to write upon KAFA 
General Marshall, who survives him, is, of course, 
well known to ornithologists and botanists not onl 

in India but also élaewhere. His son, Dr. G. A. K. 
Marshall, is now Director of the Imperial Rureau 
of Entomalogy. 


Wa regret to record the death on Feb. 18, at 
Oxford, in his seventy-fifth year, of Mr. Frederick 
Eden Pargiter, the well-known oriental scholar. 
Mr. Pargiter was educated at Taunton Grammar 
School and Exeter College, Oxford, where he took 
a first class in both Moderations and the final 
schools. He was also Boden Sanskrit scholar. He 
entered the Indian Civil Service in 1876 and served 
as district and sessions judge and was oe judge of 
the Caloutta High Court, retiring in 1906. He was 
an active member of the Asiatic Society of Bengal, 
of which he was successively poan and presi- 
dent. On his retirement, he became closely associ- 
ated with the work of the Royal are oT 
serving for some years on its council an 
coming one of its vice-presidents. In his oriental 
studies he showed great originality. His “ Dynas- 
ties of the Kali Age,” published in 1913, was a work 
whioh initiated the critical study of the semi- 
historical, semi-legendary Puranas. This study he 
carried further in his annotated translation of the 
Markandeya Purana and “ Ancient Historic Indian 
Tradition.” He was a bey secre Ales 
Epigraphia Indica and or the preas the 
a volume of the Raval Asiatic Society 
issued in 1923. : 


———— 





We regret to announce the following deaths : 


Dr. A. W. Crossley, F.R.8., who had just resigned 
the post of Director of the British Cotton Industry 
Research Association, on Mar. 5, aged fifty ae 
o 


Dr. Ira ident emeritus of 
Hopkins University, Baltimore, who was ely 
nsible for the sation. of chemical 
ind research in the United States, and was also the 


author of well-known text-books on chemistry, aged 
eighty-one years. 
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a aI 
News and Views. 


Tam Trustees of the British Museum have appointed 
Mr. Charles Tate Regan to be Director of the Natural 
History Departmenta of the British Museum in 
succession to Sir Sidney F. Harmer, who retired from 
office on Mar. 9. Mr. Regan was born in 1878 and 
' was educated at Derby School and at Queens’ College, 
Oambridge. He graduated with a first class in Part I. 
of the Natural Sciences Tripos in 1900 and obtained 
a second class in Part 2 in 1901. He joined the staff 
of the Natural History Museum in 1901 as assistant 
in the Depertment of Zoology and was placed in 
charge of the collection of fishes. The care of this 
unrivalled collection opened before him an extensive 
opportunity for research, of which he took full 
advantage, and he soon establiahed himself as one of 
the leading ichthyologists of the day. He has 
written many memoirs on fishes—as well as reports 
on the fishes of Central Amerion and the Antarctic 
—and is the author of & book on “ British Freshwater 
Fishes.” He was elected a fellow of the Royal Society 
m 1917. He was president of Section D at the 
Southampton meeting of the British Association in 
1925, and selected ‘Organic Evolution’? as the 
subject of his . -He was exempted from 
military service during the War on-account of the 
Important work which he was doing on the Fresh- 


water Fish Committee. At the time when he entered’ 


the Museum, the other members of the Zoological 
Department were much senior to him in years, and 
as many of them had no desire to undertake ad- 
ministrative work, he secured early promotion. In 
1919, on the retirement of Mr. W. R: Ogilvie-Grant, 
he was appointed Assistant Keeper (or Deputy 
Keeper, as the office is now styled), and in 1921, when 
Sir Sidney Harmer became Director, he succeeded 
him as Keeper of Zoology. He now succeeds him in 
the highest office of the Museum, and to him falls 
the task of advising the Trustees on the work of the 
Museum and on the course that may provide the best 
solution of the difficulties arising from the present 
congestion in the buildings at South Kensington. 


Wits the announcement of the appointment of 
Mr. Tate Regan as Director of the Natural History 
Museum comes that of the promotion of Dr. William 
Thomas Calman to succeed him as Keeper of Zoology. 
Dr. Calman was born in 1871, and was educated at 
Dundee High School and at University College, 
Dundee, in the Unrversity of Bt. Andrews. He 
graduated B.Sc. in 1895 and D.8c. in 1900. From 
1895 until 1903 he was assistant lecturer and demon- 
strator in zoology at University College, Dundee, and 
_ in 1904 he was appointed assistant in charge of 
Crustacea in the Natural History Museum. On this 
subject he is a recognised authority, and is the author 
of many books, memoirs, and articles dealing with 
it: for his researches he was elected a fellow of the 
Royal Society in 1921. He was appointed Deputy 
Keeper of Zoology in 1921. He is zoological secretary 
of the Limnean Society and secretary of the Ray 
Society. Dr. Cae aera ae ee 
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wide Knowledge of zoology; he may therefore be 
expected to stimulate the multifarious work of his 
Department. 


Guat interest has been aroused in the celebrations 
arranged by the Yorkshire Branch of the Mathematical 
Association in connexion with the two hundredth 
anniversary celebrations on Mar. 18-20 of the death of 
Sir Isaac Newton, and a large number of representative 
mathematicians and others have intimated their 
intention to participate. Close on two hundred 
visitors will go to Grantham for the scientific bi- 
centenary meeting to be held at the Qld School, 
King’s School, Grantham, on Saturday morning, 
March 19. This is the room in which Newton 
studied as a schoolboy. ` The meeting will be presided 
over by Dr. J. H. Jeans, and will be addreated by the 
Master of Trinity, the Astronomer Royal, Prof. G. H. 
Hardy, and Dr. Horace Lamb. After. lunch the 
oompany will visit Woolsthorpe Manor House where 
Newton was born, will be entertained to tea at’ 


by many local people; the Master of Trinity will 
preside, and Prof. Whittaker, the Bishops of Birming- 
ham and Lincoln, the Master of the Mint, and others 
will deliver addresses. It is expected that several 
interesting speeches referring to Newton’s life and 
work will be made at the dinner. The mayor of 
Grantham is inviting all the Visitors to a civic recep- 
tion at the Guildhall, Grantham, on Friday evening, 
Mar. 18. The mayor and other civio officials will . 
join the visitors in a procession from the Guildhall to 
the Grantbam Parish Church on the Sunday morning, 
Mar. 20, for the special bicentenary service at which 
the Bishop of Birmingham will preach, and the 
Bishop of Lincoln will also be present. 


“THe Judicial Committee of the Privy Council has 
delivered judgment in the boundary dispute between 
Canada and Newfoundland. This involved several 
thousand square miles in the interior of Labrador. 
The dispute centred round the meaning to be 
attached, to the expreasion ‘‘ coast of Labrador,” 
which m the eighteenth century was granted by 
proclamation and royal commission to Newfoundland. 
Canada contended that it referred merely to a coastal 
strip of sufficient depth inland to meet’ the needs of 
the flahing population, and proposed one mile from 
deep water aa the limit. Newfoundland interpreted 
it as meaning all the territory drained by westward- 
flowing rivers. The importance of this imland 
elevated area lies in its timber resources and reported 
iron-ore deposits. Judgment has been given in favour 
of Newfoundland, and the boundary is defined as a 
line drawn due north from *‘ Blano Sablon Bay to 
the 52nd parallel of north latitude, thence westward 
along that parallel to the Romaine River, then north- 
ward along the left bank of that river and ita head 
waters to their source and from thence due north 
to-the west of the water-shed or height of land there, 
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and from thence westward and northward along the 
weat of the watershed of the rivers flowing into the 
Atlantic Ocean until it reaches Cape Chidley.” Thus 
the whole Hamilton River system, with ita floating 
ways for timber and ita great water-power resources, 
13 added to Labrador. The judgment is, in effect, 
a recognition of the principle that ẹ coast region 
cannot be economically separated from ite hinterland. 


Pror. H. E. Anmerrone delivered the Horace 
Brown Memorial Lecture before the members of the 
Institute of Brewing on Feb. 25, and was presented 
with the memorial medal shown in the accompanying 
In the course of his lecture, 


illustration (Fig. 1). 


Fia 1—Horace Brown Memorial Medal 
were insonbed the words: 


Prof. Armstrong gave an outline of Horace Brown’s 
life and scientific career. The feature in his early 
career was his devotion to the study of scientific 
subjecta in his out-of-school time. He entered the 
College of Chemistry m Oxford Street, London, then 
under the celebrated Hofmann, in the spring of 1865. 
Prof. Armstrong joined the school at the same time and 
the two studentas became fast friends for life. After 
only six months professional trainmg, when soaroely 
17} years old, Horace Brown entered as junior brewer 
into Worthington’s Brewery at Burton. In 1875 he 
was made manager of the manufacturing department 
and held this post until 1889, when he became 4 
managing director. He retired in 1893, but only to 
devote himself to consulting work and original Inquiry. 
Horace Brown gradually introduced scientific methods 
into brewery practice and was a pioneer in making 
brewing subject to scientific control. Hus scientific 
researches led to his election into the Royal Society 
in 1899. He was awarded the Longstaff medal of the 
Chemical Socisty in 1894, a Royal medal of the Royal 
Society in 1908, and finally the Copley medal of that 
Society in 1920—the highest scientific distmotion in 
Great Britain. He died on Feb. 5, 1925. Horace 
Brown’s early work was built largely upon the 


foundation laid by the great Pasteur. An industry, 


the lecturer said, which has had within its fold men 
of such nobility of outlook and penetrative power, 
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has reason to be proud and to take pride in its 
potential status among the comity of professions. 
The industry is one affording special opportunities 
‘of studying the life process. In instituting the 
lectureship, the Institute of Brewing representatives - 
of the brewing industry have held out the right hand 
of fellowship to the scientific fraternity, especially to 
physiological inquiry. 

Tue subject of Prof. A. 8. Eddington’s eighth 
Gifford Lecture in the University of Edmburgb on 
Friday, Mar. 4, was ‘World-building.’ After a oon- 
sideration of modern views of this subject he gave 
an account of some of the ideas underlying the ‘new 


(natural size). Upon the nee Ree on Feb. 25 
“Henry Edward Armstrong, . +.B.” 


quantum theory’ which could necessarily involve 
changes not yet formulated in the scheme of world- 
building. He said the conflict between quantum 
theory and classical theory becomes most severe in 
the problem of the propegation of light. Here it 
‘becomes in effect a conflict between corpuscular 
theory and wave theory. There is no serious doubt ` 
as to the ultimate source of the conflict ; the clasmcal 
(including the relativity) view of space and time 18 
inappropriate in dealmg with a single quantum. A. 
single quantum has not travelled 50 billion miles 
to us from Sirius; it has not travelled for eight 
years. To apply these phrases to one quantum is 
lke reading the Riot Act to one man. Somehow, 
when enough quanta are present to form a quorum, 
we shall be able to find among their statistical pro- 
perties the genesis of the conceptions of distance 
and duration. But at present we are unable to 
make a start with such a reconstruction. AB & 
condition for treating the subject in space and time, 
it seems neceasary to allow that wave properties 
and particle properties are not inconsistent. Thus 
we find that in the new developments, not only do 
the waves of light seam to have corpuscular pro- 
perties, but also reciprocally the corpuscles of matter 
are found to have wave properties. Long ago pheno- 
mena of diffraction of light were observed which 
ruled out a purely corpuscular theory of light ; and 


400 
it seems that, to-day, phenomena of diffraction of 


matter are being observed which rule out a purely 
corpuscular theory of matter. 


Ix continuation of the series of lectures being 
delivered at Bedford College, London, Prof. H. H. 
Turner spoke on Mar. 1 on “ Conceptions of the 
Cosmos in the Galilean and Newtonian Period.” The 
period with which Prof. Turner dealt was characterised 
by a complete breakaway from old ideas. The 
beginning of the seceasion was evident in the work of 
Galileo (1564-1642) and Kepler (1571-1680), but 
Newton (1642-1727) crowned ıt by making a new 
orthodox system to account for the motions of the 
earth and the heavenly bodies. Galileo is chiefly 
remembered in connexion with the-telescope, but he 
also made two great discoveries. By observation of 
the Hanging lamp in Pisa Cathedral he found that 
the time of swing of a pendulum is approximately 
independent of the angle through which it swings. 
By experiments from the Leaning Tower of Pisa he 
found that a heavy and a light body dropped at the 
same instant from the same height will reach the 
ground almost simultaneously. This was directly 
contrary to the generally accepted theory,’ due to` 
Aristotle, that the time of fall varies Inversely as the. 
weight of a body, and brought Galileo into conflict 
with the Church and the philosophers of his time. 
Kepler, assisted by the extraordinarily accurate 
observations of Tycho Brahe, contributed his three 
laws of planetary motion, but it was left to Newton 
to..account for all these phenomena by his uni 
law of gravitation. He first proved in 1665 that 
Kepler's third law (on the periodic times of the 
planets) fitted in with the assumption of an attraction 
according to the inverse square law. He then proved 
that a heavenly body attracted in this way by the 
sun, will move in an ellipse with the sun at one focus. 
His great difficulty, then was the problem of the 
attraction of a sphere on’a body just outside it, 
essuming that every particle -of matter attracte 
every other particle according to the inverse square 
law. It was not until 1685 that he proved, very 
elegantly, that a sphere attracts like a particle at ite 
centre, and thus accounted to his satisfaction for the 
falling apple. The “Principia” was published in 
1687 at Halley’s expense, and it is largely due to his 
encouragement that the world was able to learn of 
Newton's discoveries. 


A MHMORIAL tablet to the late Sir Patrick Manson, 
who has been aptly termed “ The Father of Tropical 
Medicine,” will be unveiled by the Minister of 
Health, the Right Hon. Mr. Neville Chamberlain, 
on Mar. 15, at 8.30 p.w., at the Royal Albert Dock 
Hospital. This tablet has been erected by the Sea- 
mens Hospitel Society to commemorate the great 
services of Sir Patrick Manson to that Society as well 
as to the cause of science. Sir Patrick was elected 
physician to the Society in 1892, and laboured almost 
continuously in its service for twenty years until 
he retired in 1912. It is a most appropriate position 
for this memorial in the spacious ward of the Albert 
Dock Hospital now known by his nathe, where 
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Manson conducted his clinical teaching and where a 
great many of his well-known researches were carried 
out. It was in the Royal Albert Dock Hospital, in - 
fact, after some seven years’ intensive labour, that 
the London School of Tropical Medicine was founded, 
with the active aid and encouragement of Mr. Joseph 
Chamberlain; and it was the association of these 
two great men that has made tropical medicine 
stand for what it does to-day in the British Empire. 
It is therefore appropriate that his son, Mr. Neville 
Chamberlain, should unveil this memorial in the 
wards of the Seamen’s Hospital under the auspices 
of that great Society which has done so much to 
encourage and foster the teaching of tropical medicine 
in Great Britain. ar. 
Soma account of Manson’s life and work appeared 
in our columns shortly after his death (May 6, 1922, 
p. 587). The portrait medallion in the memorial 
tablet is the work of Mr. T. R. Pinches, of Albert 
Embankment, London, and is the original plaque 
from which the Manson medal, now the property of 
the Royal Society of Tropical Medicine and Hygiene, 
has been struck. The original idea of a memorial 
medallion emanated from g committee which 
assembled shortly-before Manson’s death (April 9, 

1922) to raise subscriptions from Manson’s old friends 
and_fellow-workers for a presentation portrait. After 
defraying expenses, the surplus of the fund was 
devoted to the execution-of this medallion. The 
portrait was obtained by the artist shortly before 
Manson’s death and is considered a specially good 
hikéness, portraying, as it does, in a pleasing manner, 
the rugged but kindly face of this great teacher and 
Investigator. It is well, now that Manson’s school 
has been moved to the céntre of London and is 
about to expand beyond his most ambitious dreams, 
that this Manéon memorial should reat, where he 
first founded it, in the charge of the Seamen’s 
Hospital Society at the Royal Albert Dock. 

- AN interesting association of science with literature 
was approved a few days ago, when the Wet Sussex 
County Council accepted the sum of £500 as a Shelley 
Memorial Trust. The income from this fund is to 
be used for prizes to pupils in schools in the county 
who have been most successful in the study of science 
subjects, “special preference being given to boys and 
girls who express themselves with literary ability.” 
Shelley was born at Field Place, near Horsham, 
Sussex, on Aug. 4, 1792, and the centenary of his 
birth was celebrated in the county in 1892. Mr. 
J. J. Robinson and Mr. J. Stanley Little, the trustees 
of the fund then raised,-have now handed over the 
residue to the County Oouncil for the purpose stated. 
It was a happy thought to establish school prizes 
for literary style combmed with knowledge of Naturo ; 
and it is most appropriate that Shelley’s name should 
pe associated with them. His “ Queen Mab,” for 
example, and his notes upon this and other poems, 
reveal a knowledge of astronomy unusual in poets 
and of beauty in expressing it, while ‘‘ The Cloud”’ is 
a perfect picture of a natural theme. Since his time, 
our conceptions of the universe, and of the constitu- 
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tion of the radiant orbs in it, have been greatly 
extended, but there is only one poet to-day—Mr. Alfred 
‘Noyes—who has found in it a source of inspirstion. 
We welcome, therefore, the encouragement to be 
given to young people in Sussex to think of truth and 
beauty together Instead of things apart. i 


Sin Heesert Jackson delivered the Friday evening 
discourse at the Royal Institution on Mar. 4, when he 
discussed some colouring agents in glasses and glazes. 
Out of a large number of colouring agents for glasses 
and glazes, copper and iron were chosen as illustrations. 
Metallic copper dispersed through & glass in an ex- 
tremely fine state of division gives a clear transparent 
red glass. With progressively larger particles a pemi- 
transperent red glass can be obtained or a glass which 
is blue to look through and red-brown by reflected 
light. With still larger particles the glass in thin 
layers is of a grey neutral by transmitted light and a 
pronounced brown-red by reflected light. Cuprous 
oxide was used by the Egyptians to produce a 
brilliant scarlet glass, the colour of which is due 
to comparatively large crystals of ouprous oxide. 
Specimens of early glass, presumably of Saxon 
origin and of an orange-yellow colour, also owe 
their colour to cuprous oxide, but in ite yellow form. 
Only recently has it been possible to reproduce these 
glasses on a laboratory scale. The colours produced 
by cupric oxide are transparent blues and greens, 
the precise colour being determined by the amount of 
cupric oxide present, the composition of the glass, and 
the temperature at which it is made. Ferric oxide 
gives yellows, browns, and brownish reds, which 
are attributed to various concentrations and states 
of dispersion of this oxide. Ferrous oxide as 4 
colouring agent produces blues and greens according 
to the composition of the glass, and to it can be 
attributed the beautiful tinta found in certain Chinese 
glazes.. Ferroso-ferric oxide (magnetic oxide of iron) 
gives neutral tints of various depths, and with high 


concentrations a black glass can be obtained. If the 


concentration of the oxide be high enough, some of the 
oxide will come out in cooling so as to be dispersed 
through the glass in very minute aggregations, which 
are, however, presumably orystalline, since the result- 
ing glass is appreciably magnetic. 

Mr. T. L. Eakmestey, who has for several years 
been experimenting on short-wavea for fhe Marconi 
Co., read an important paper on short-wave radio 
telegraphy to the Institution of Electrical Engineers 
(Wireleas Section) on Mar. 2. As the paper is both 
theoretical and experimental, it will prove of interest 
to many. The agreament between practice and the 
ordinary theory is far from satisfactory. Some 
propose to use aerials which radiate their energy 
upwards so as to take advantage of the conducting 
layer. The Marconi Co. radiates its beam horizontally 
with a vertical polarisation. Some Americans prefer 
to use a horizontal polarisation. The author’s experi- 
ments seem to indicate that low-angle transmission, 
that is, abnost horizontal radiation, i is the best. Caseg 
_ have been known where thé ray comes right round 
the world and affects a receiver relatively close to the 
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transmitter. The ray which has gone round the 
world causes an echo which is heard about a seventh 
of a second behind the main signal. Experiments 
with very short wave-lengtbs prove that an aerial 
7 metres in height is much lees effigient than aerials 
of 35 metres and 70 metres height respectively. With 
low wave-lengths the author finds that the range 
increases very definitely with the square of the fre- 
quenty, provided the wave-length is greater than 10 
metres. At this wave-length, signals projected at a 
fairly high angle in Great Britain have little if any. > 
effect on a receiver at Buenos Ayres. They seam to 
leave the earth altogether. There is little doubt that 
the daylight range is a minimum for waves 200 metres 
in length. He concludes that in long-distance trans- 
mission the ray trajectory has a shallow angle of 
elevation of about 15° and follows the great circle 
peth. His theory is easentially a modified form of 
the conducting layer theory. 

THe British Museum (Natural History), to use the 
awkward official title, has issued the first number 
of a Natural History Magarine, designed to further 
natural knowledge by descriptions of important addi- 
tions to the collections and of notable possessions in 
the galleries and cabinets. It is a welcome sign, 
taken with the creation of popular exhibits, the 
institution of popdlar demonstrations, and the issue 
of a wonderful series of picture post-carda, of the will 
of the Trustees to make special appeal to the in- 
telligent but non-scientifio public whose moneys sup- 
port the institution. The first number oontains & 
variety of articles dealing with particular items in 
the departments of zoology, entomology, geology, and 
botany—‘‘ Two Important Additions to the Collec- 
tions of Beetles,” ‘‘ Tektite,” “ Rafflesia : the largest 
known Flower,” “Sirens in Fancy and in Fact,” to 
mention the first four. The articles are short and 
informative; they are severely limited in scope and 
are largely descriptive, so descriptive as to suggest 
occasionally the flavour of the text-book. The success: 
of the magazine depends, we take it, upon the support 
of the publio, and the public, greedy as it is nowadays 
of natural history information, demands the general 
as well as the particular, and above all likes the light 
touch. We suggest that at least one article in each 
number be reserved for a general theme, such as the 
exhibits are well fitted to illustrate, heredity, pro- 
tective, sexual, or seasonal coloration, migration of 
fishes, or & score of others, and that too narrow a 
view should not be taken of the way in which the 
collections and the work of the staff can be best 
advertised. There could be no better model of a 
successful, attractive, and purposeft] museum maga- 
xine than the parallel publication, Natural History, 
iasued by the American Museum of Natural History. 


. CONFLICTING reports as to the extent of the earth- 
quake which occurred in Japan on Monday, Mar. 7, 
at 6.28 P.m., have been received. It seams that a 
severe shock lasting about three minutes was felt 
in Nagoya, Kyoto, Osaka, and Kobe. In Osaka and 
Kobe, fires broke out and sea waves following the 
earthquake added to the disaster. A number of 
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smaller towns have been destroyed. The seat of the 
disturbance appears to have been m the provinces of 
Tajima and Tango on the north side of the mam 
island, Honshiu, some two hundred miles west of 
Tokyo and about fifty miles north of Kobe. - 


Pror. H. H. Tunner, Savilien professor of astronomy 
at the University of Oxford, has been awarded the Bruce 
Gold Medal of the Astronomical Society of the Pacific, 
‘ for distinguished services to astronomy.” 


Tua Secretary of State has appointed the following 


` ` as members of a joint committee for the management 


of the proposed Dairy Research Institute in Scotland : 
Sir Donald MacAlister (chairman); Prof. Robert 
Muir and Prof. D. Noël Paton, representing the 
University of Glasgow; Mr. O. Lindsay, Mr. John 
Speir, and Principal W. G. R. Paterson, representing 
the West of Scotland Agricultural College; the 
Right Hon. Lord Weir; and Mrs. Houison Craufurd. 


De. W. Lawawwas Batts has been appointed 
Director of the Botanical Section of the Egyptian 
Ministry of Agriculture. Meanwhile Dr. Balls is 
paying a short preliminary visit to Egypt, at the in- 
vitation of the Royal Agricultural Society, to advise 
that body on a proposed cotton research institute. It 
is of interest to recall that both these developments 
are the outcome of Dr. Ball’s activities m the years 
1904-14. 


Ins an article in Sotentia of January last on the dawn 
of modern biology, the tercentenary is commemor- 
ated of the birth of the illustrious and observant 
Italian biologist Francesco Redi. The long prevalent 
view that flies were generated in putrefying flesh was 
demolished by a few simple but fundamental experi- 
ments of Redi, who proved for the first time that the 
maggots in putrefying flesh were the product of eggs 
laid thereon by flies which visited it—a notable 
beginning of the long attack on the doctrme of 
spontansous generation. 

- Tes managing director of the Amalgamated 
Wireless (Australasia) Ltd., telegraphs to the Marconi 
Co. that during the past three weeks the beam wireless 
station has been readjusted and now gives most 
satisfactory resulta. During two days, beam signals 
have been heard in Australia throughout the 24 hours. 
‘Two-way communication also at high speeds has 
been established daily for several hours on end, the 
maximum speeds equalling those obtained over the 
relatively short distance between England and 
Canada. During a continuous test of seven da 
the average traffic capacity exceeded 60,000 words 
per day m each direction. As soon as the British 
official testa are tompleted, the service will be open 
for publio trafic. The transmitting and receiving 
stations in England are at Grimsby and Skegness 
respectively; the Australian stations are near Mel- 
bourne. 

Tus Prize Thesis submitted to the University of 
Edinburgh no leas than sixty-seven years ago by 
Prof. W. Carmichael McIntosh has been reprinted 
(by Messrs. Paul and Matthew, Dundee, 1926). It 
is entitled “Observations and Experimenta on 

No. 2993, Vou. 119] : 


Carcinus mænas,” and it moludes some most in- 
teresting notes on the natural history of this familiar 
arab. It contains also an account of the anatomy 
of the central nervous system, with observations on 
the effecte of operative interference with the parta 
of these organs. A mogt curious description of the 
action of ẹ number of narcotic and other poisonous 
substances on the ltving animal follows. There are 
four lithographic plates, which were drawn on the 
stone by the author. We congratulate Prof. McIntosh 
on this remarkable piece of research. . There must be 
few scientific workers, still actively employed, who 
can look back on substantial investigation carried 
out 80 many years ago. 

A Discussion on the problem of the humane 
slaughtering of animals was held on Feb. 25 at King’s 
College, London, under the auspices of the newly 
formed University of London Animal Welfare Society. 
Prof. Julian Huxley, who presided, contrasted the 
up-to-date public abattoir in which he had had 
occasion to work at Heidelberg with the old-fashioned 
little prrvate slaughter-houses of Oxford, and Profs. 
J. M‘Cunn and A. R. Smythe, of the Royal Veterinary 
College, while differing on minor points, agreed in 
recommending the use of the captive-bolt pistol as 
more humane than the old-fashioned methods 
employed in the case of 90 per cant. of the animals 
slaughtered in Great Britain. That view. was 
vigorously opposed by a representative of the meat 
trades, but a resolution was passed calling upon the 
Government to appoint a commission of inquiry into 
the whole question. e 


Ar the forty-ninth annual general meeting of the 
Institute of Chemistry, held at 30 Russell Square, 
Prof. G. G. Henderson, president ofthe Institute, 
remarked that there appeared to be some abatement 
of the enthusiasm for chemistry as a career which was 
noted immediately after the War, although the roll of 
membership had increased by 242 during the past year, 
to a total of more than 5200. At present the supply 
of chemists in Great Britain exceeds the demand. In 
October next the Institute will celebrate its jubilee, 
and a medal and prize have been established in honour 
of the first president, Sir Edward Frankland, who 
held office from 1877 until 1880; the award will be 
made to & student of the Institute for the 
best easay on a set subject of profeasional, as opposed 
to technical or purely chemical, importance. The 
subject for the first essay will be ‘‘ The Importance 
of Chemistry to the Welfare of the People.” Prof. 
Arthur Smithells has been elected pimeens of the 
Institute for the period 1927—28. 


AT a meeting of the Newcomen Society on Feb. 22, 
held at the Institution of Mechanical Engineers, 
papers were read by two French members, MM. 
Seguin and Achard, one dealing with ‘ British Rail- 
ways of 1825 as seen by Marc Seguin,” and the other . 
with “The Firat British Locomotives of the St. 
Etienne-Lyon Railway.” Marc Seguin (1786-1875), 
nephew of Montgolfler, was one of the best-known 
engmeers of the day, and papers and notebooks of 
his preserved at the family seat at Varagnes, near 
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Annonay, contain an interesting account of a visit 
he made to England in 1825, the year of the opening 
of the Stockton and Darlington Railway. Seguin 
met Brunel, Maudslay, Babbage, Stephenson, and 
Brewster, and travelled to Leeds, Newcastle, Edm- 
burgh, and Liverpool. He himself was concerned at 
that time with a project for steam navigation on the 
Rhone, and the main object of his visit was to obtain 
engines. He saw, however, a good deal of the early 
mine railroads of England, while his account of ‘the 
Stockton and Darlington railway is of great historical 
value. Sequin was connected with the St. Etienne- 
Lyon Railway and was an independent inventor of 
the tubular boiler. 


APPLICATIONS are invited for the following appoint- 
menta, on or before the dates mentioned :—An assistant 
for technical records work at the Building Research 
Station of the Department of Scientific and Industrial 
Research—The Director, Building Research Station, 
Garston, near Watford, Herts (Mar. 21). A laboratory 
assistant at the Chamical Research Laboratory, Tedd- 
‘ington—The Secretary, Depertment of Scientific and 
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Industrial Research, 16 Old Queen Street, 8.W.1 (Mar. 
21). A lecturer in the chemical and metallurgical 
department of the Wolverhampton and Staffordshire 
Technical College, and a lecturer in engineering sub- 
jecta at the same institution—The Clerk to the 
Governors, North Street, Wolverhampton (Mar. 25). 
Lecturers in the spinning and weaving departments of 
Keighley Technical Oollege—The Secretary, Education 
Offices, Keighley (Mar. 26). An assistant curator of 
the Leeds City Museum—The Town Clerk, 26 Great 
George Street, Leeds (Mar. 28). Professors of mathe- 
matios, and education and psychology at Raffles 
College, Singapore—The Secretary, Board of Eduoa- 
tion, Whitehall, 8.W.1 (Mar. 28). An assistant in the 
department of archwology, Free Public Museums, 
Liverpool—Dr. J. J. Simpson, Free Public Museums, © 
Liverpool (April 2). A woman profeasor of physiology 
at the Lady Hardinge Medical College, Delht—The 
Honorary Secretary, U.K. Branch Dufferin Fund, o/o 
Major-General J. B. Smith. India Office, Whitehall, 
8.W.1 (April 19). A graduate for engineering subjects 
and mathematics at the Workington County Teoh- 
nical and Secondary School—The Principal. 


Our Astronomical Column. 


RETUBN OF THE ComAr Pons-Winnsoxa.—This 
comet. was detected by Prof. G. von Biesbroeck at 
Yerkes on Mar. 84105 19-5" U.T:, in R.A. 142 12™ 20-45, 
N. Deol. 25° 45’ 24” (1927-0), magnitude 16:0. With 
the aid of this observation, and using the followmg 


elements, which are those of Mr. O. J. Merfield slightly 
modified, Dr. A. O. D. Crommelin has calcula the 
following ephemeris : + 
T =1927 June 21:1564 U.T. 
w =170° 27 50” 
Q= 98 10 O +1927-0 
+= 18 87 0 
log q =0-016840 i 
6=0-685516 
Period =—6-00088 years 
EPAR FOR O U.T. 
BA. N. Ded. log r. log 4. 
Mar. 13 145 23m 23 239° p ` 99410 
17 14 27 37 80 36 0-2106 9-9173 
21. 14 81 M 82 ll 9-8038 
25. 14 85 28 33 40 0-1914 9-8708 
29. l4 38 47 385 80 9-8467 
T is 0-6 days later than Mr. Marfleld’s prediction. 
The comet will make a very close approach to the 
earth in June, bamg at its nearest (8-6 million miles) 


Its parallax will then be 227”, 
and it will be well placed for observation, bemg on the 
meridian at 84 a.m. in North Deol. 6°. Its daily 
motion will then be 11°-7, which is Just equal to that 
of the moon in apogee. It should be readily visible 
to the naked eye, but may be rather difficult to observe 
for ion in the telescope, as it will fill most of the 
field. The ce of a stellar nucleus is not very 
probable, but if there should be one, the occasion 
should be utilised for deducing the solar parallax. 


Tos Finwsatt or Fuss. 25.—Mr. W. F. Denning 
writes: ‘“‘The observations of this brilliant object, 
tho for the most Incomplete in scientific 
de , yet include some excellent descriptions and 
enable the real path to be determined with satisfacto 
accuracy. Seventy-four accounts ‘vere i 

mg from Leicester in the north of England, 
Sandwich on the east, Portland in the south, and 
Plymouth and Penzance on the south-east. That the 
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object detonated rests on the testimony of about half 
of the observers. 

“The radiant point was in Leo at 144° + 6° and the 
height of the meteor was 65 to 27 miles, path 54 miles, 
velocity 18 miles per second. These results are 
slightly different from those derived from the pre- 
pbc ened ae ema peth was over Devon 
from about Kingsbridge to north of Dawlish. This 
shower from near o Leonis is visible from November 
until February. At any rate radiation is mamtained 
from apparently the same point. 

‘¢ The fireball was chiefly remarkable for the vividness 
of its intensely white light and for its double outburst. 
Many large meteors display very long paths from 
radianta near the horizon, but this object was com- 
paratively near to its point of emanation.” 

THE ORBIT oF 61 Cyrani.—This double star has 
always excited interest, since it was the first to 
have its determined by Beasel. The duplicity 
was discovered by B in 1758, and measures were 
obtained b Oh. Mayer, ir W. Herechel, and later by 
Bessel. o latter ventured to assign the period of 
460 years, but in the course of time it became clear 
that this period was considerably too short. Nota 
few astronomers (among them O. Flammarion and 
Burnham) questioned the orbital nature of the motion, 
and considered that it could be represented by a 
straight line. But Mr. T. Lewis, in his memoir on the 
Struve double stars, gave a mek diagrarn which made 
the curvature pable obvious. P. Baire 
contributes an in i 
January, into which he bri Mr, Lewis's diagram, 
with the addition of twenty more years of observations 
which have stil further lished the curvature, 
He makes a re-determination of the orbit, reaching 
results quite close to those given by Peters in 1888 ; 
the periods found are, Peters 788 years, Baize 756 
years, so we may perhaps consider it as known within 
a century or so. Baize’s other elements are: Peri- 
astron A.D. 1978, inclination 45°, eccentricity 0-013, 
semi-major axis 827°8. Taking the as 0”-28, 
the mean distance is 117 units, which would give a 
pg ypcadigaae yeep joint mass was equal to that 
of the sun. period 756 years, therefore, indicates 
a joint mass considerably in excess of that of the sun. 
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Research Items. 


— 


A Bronza Ace TUMULUS at DunsrasLa.—Man 
for February contains a re of the ing of one 
of the barrows (No. 5) of the “ Five Knolls uli ” 
at Dunstable by the University College and Hospital 
Anthropol ical Bocie of London. is is the most 
northerly of the mounds. It is in shape, with 
a diameter of 50 ft. and a height of 5ft. The remains 
of thirteen Individuals were discovered. With one 
exception, those skeletons which showed no sign of 
disturbance were buried in the extended position 
with the head raised. The one exception was that 
of a female of Mediterranean type which lay in a 
crouched. ition m an oval cist cut mto the chalk, 
the sole tasaitare being æ flint knife. The akull 
ghowed a remarkable advanced symmetrical thinning. 
. This feature is discussed by Prof. ElHot Smith in a 

note, in which he points out that this peculiarity is 
rare in Europe but common in the aristocracy of 
ancieht E from the third to the nineteenth 
dynasties. e only features common to the other 
skeletons fram the barrow are presented by the limb 
bones. The cranial forms vary, though within 
narrow limita, being all mesaticephalic. In the 
‘lower limbs the femurs are all platymeric. Remains 
of two cremation burials were found, one accompanied 
b eC eye a ch it 
may be uated is of later date Ghd e burial by 
mhumation near which it was found. 


Rook PAINTINGS FROM THA CENTRAL SAHARA.— 
Dr. P. Durand and M. L. Lavauden desoribe in Vol. 86, 
No. 5-6, of L’ Anthropologis some hitherto unpublished 
roak pamimgs in the cave of In-Ezzan, Central 
Sahara, a little to the north of the Tropic of Cancer. 
This cave, situated in a aircle of rocks from which 
issues a subterranean stream, is about 1700 kilometres 
south-east of the Straita of Gibraltar. It has been a 
halting-place for the nomads of the region from 
times immemorial. The pamtings are executed in 
white and red, while certain missing details may once 
have been shown in a black which has now disappeared 
owing to the perishable nature of the charcoal or other 
form of black pigment used. The pamtings are 
obviously of bar ep ages. The question of 
their date and ities are discussed in an appended 
note by the Abbé Breuil, who classifies the pictures 
and inscriptions into ten categories. Of these the 
oldest are nude human male and female, 
accompanied by tree or ike forms; one man 
carries a bow, and with him seem to be associated 
figures of oryx in white and red. A man clothed and 
bulls closely resemble of the Spanish Pee 
of Cogul. another are human forma, cloth 
more schematic in design than the human figure last 
mentioned but with the same of clothing, part 
of which is a kilt recalling the y Egyptian costume. 
rage Noticliads Feslatge ied by hounds of Asiatic 
type. Paintings in both white and red show Arab 
horsemén, huntmg scenes, and a man mounted and 
armed with a long lanoe. The style, especially of 
the horses, suggesta Sassanid art, and is evidently 
comparatively modern, as also are the SpE E 
mn Arabic. Apart from the groups which are evidently 
modern, the pamtmgs present a t diversity of 
style and date, and e a i recall now the 
art of the Bushman, now that of eastern Spain, and 
now that of predynastic Egypt. 

' BRawine IN BABYLON and Eavrt.—tThe Society 
of “History and Bibliography of Brewing of Berlin 
has recently published the resulta of the first of a 
series of investigations on beer and brewing by the 


peoples of ancient civilisations (“ Bier und Bier- 


No. 2908, Vou. 119] 


-the later the a 


bereitung bei den Völkern der Urzeit,’’ 1. Babylonien 

und tien. Berlin, 1926). The art of brewing” 
has now n traced back to 7000 B.o., when b 

was & common household tion of the 

of the valleys of the Tre and Bagh sates. Oe Ee 

Huber shows that the beer of the day also played an - 
important part in the social and religious life of this 

period. - Definite rations of beer were allotted to 

each class of workman, and it was also used as an 

offering to the gods and as a diluent in medicine, 

The evidence in support of the cultivation and use in 

brewing at this time of Emmer wheat and of barley 

is of particular interest in view of the recent corre- 

spondence in NATURE. By 5000 8.0. brewing businesses 

existed, often ona scale. Itis uncertain whether 

hope were used in tian times, though there ia 

evidence of the use of other flavouring herbe such as 

rue and safflower. The publication is profusely 

illustrated with photographs of Babylonian seal 

cylinders, chiefly of the time of Hamurabi, and of 

inscriptions and bas-reliefs from tian 

A number of the latter are pieced together to form 

twenty-three scenes describing the complete brewing 

process. Dr. M. Phillipe contributes discussion 

of the brewing technique of these periods. 


Tee Re, eee Eo ee oe ree 
of the River Ailort and Loch Hult (Fisheries, Scotland, 


Salmon Fish., 1926, 8 (June 1, 1926)) Mr. G. H. Nal 
summarises the resulta deduced m 3° and 
tables contained m an unpublished rt. .1692 seta 
of scales, mostly between April October 1925; 


were taken from fish varying in weight from a few 
ounces to 12 Ib., and in age from 2} years to nk hae, 
Two fish, each of 12 Ib., were in their thirteen: year, 
having both had 8 years.ofparr life, 2 years in the sea 
without spawning, and then spawned in seven success- 
Ive winters. An ges feature was the big run 
of heavy fish very early in season in fat condition, 
with remarkably strong growth in the opening months 
of the year. An examination of the scales for ‘slow — 
wth’ and ‘rapid growth’ zones indicated that 
ae fil eticied rapid growth im Decameron. 
January; growth ceased on entering freah water; 
although the period of heavy feeding and rapid 
growth for the majority of fish was 
and mid-August. ere were indications that 
of the same smolt age tend to descend to salt water in 
company and remain ther in homogeneous shoals 
during early ses tife in mg comparisons are 
made between these sea trout those from other 
districts in Scotland, which point to the fact that the 
farther north the district the longer the parr life and 
of maturity. In the Ailort 
district, two-thirds of the amolts migrated after 8 years 
of river life, and there was a tendancy for the older 
amolta after migration to mature earlier in life than 


the younger smolts. 


Marine BioLoay m THs Pacorico.—In publications 
on “ Marine Zoology of the Tropical Central Pacifico” 
100 P. Bishop Museum, Iestin 26 and 27. 
anager ition Publications Nos. 1 and 2, 1925) 
results obtamed on the Tanager Expedition of 1923—24 
arọ given. This ition WAS a j under the 
auspices of the U.S. Navy, the National Research 
Council, the U.S. Biol ical Survey, and the Bernice 
P. Bishop Museum. survey was made of the 
thirteen islands of the Hawai : ERE 
north- on Kiasi to Osean hnd ond clase 
Johnston and Wake Islands. The work opens with 
an account by O. H. Edmondson of the Crustacea, in 
which 12 new species are described and figured and 
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notes on distribution given, including a considerable 
number of new records for the North Pacific Ocean. 
W. K. Fisher deals with the sea stars, describing two 
new species and giving valuable information on the 
composition and distribution of the fauna. The 
ae echinoderms are reported on by H. Lyman 
Clark, short account of the polychstous annelids 
by A. L. Treadwell, with a description of two new 
species, is included; the j were, however, 
rather few owing to unsuitable methods of collection. 
This first publication concludes with a chapter by 
J. A. Cushman on the Foraminifera coll on the 
expedition. Photographic roductions of some of 
the ies described in the ve articles are given. 
H. W. Fowler and J. ©. Ball describe the fishes of 
Hawaii, Johnston Island, and Wake Island. 


Toa OLUTED CELLS oF THE GOL or Mrtivus.— 
D. Bhatia has examined the structure of the latero- 
frontal cells of the gills of Mytilus (Quar. Jour. Mtor. 
So., vol. 70, Part 4, Deo. 1926). Between the 
corresponding cells of American ies Of Mya, 
Lampesilis, and Grave and Schmitt (1925) 
observed inter- and intra-cellular fibrils which they 
suggested represent paths for the conduction of 
stimul from cell to cell and for co-ordination of the 
epithelium. Bhatia emphasises the importance of 
careful sectioning of the epithelium so as to display 
the whole extent of the oell and ita in ular 
‘fibrils. Each latero-frontal cell bears a pair of alis 
which, as Carter showed, are loosely united. The 
exposed surface of the epithelium is covered with a 
continuous gelatinous cuticle with a wavy outlińe 
through which the cilia pass at the crests. Each 
cilium, which has a small microeome at its base where 
it enters the cytoplasm, t.e. immediately below the 
cuticle, divides mto two rootlets, right and left 
(r,t, andr’, l). Ther, r-and 4} V rootlets gradually 
converge and near the nucleus fuse to form le 
fibrils which pass ively right and left of the 
nucleus, unite in the of the cell, and are firmly 
attached to the subepithelial layer. It is sug- 
gested that fibrils desoribed by Grave and Schmitt 
as oo ing adjacent pairs of microsomes are the 
inner edge of the cuticle. The author, while statmg 
that his observations do not throw any new light 
-on the function of the ciliary rootlets, thinks it 
18 probable that the co-ordination of movement is 
effected by cell contact rather than by any specialised 
fibrilar mechaniam. z 


Faorons or Bæn Mrerarron.— It has usually been 
assumed that-either food or temperature, or a com- 
bmation of both, released the migratory instanct; but 
a recent paper by Prof. Wiliam Rowan (‘‘ On Photo- 

1odism, roductive Periodicity, and the Annual 
Migrations of Birds and Certain Fishea,” Proceedings 
of the Boston Socisty of Natural History, vol. 38, 

o. 6, pp. 147-189) points out that neither of these 
are of sufficiently regular recurrence to account for 
the extraordinary accuracy of arrival-date in a 
number of migrating ies. The only environ- 
mental factor w ‘ai @ould seems to ilil diosoeaary 
conditions is length of daylight ; and the bulk of the 
Pelee ee Woe eee ion of the possible 

uence of this. The suthor’s case is of course 
strengthened by reference to the well-known and 
mmportant discoveries concerning the influence of 
day-length n plants, an influence first properl 
investigated by Garner and Allard in 1920. If su 
_ extraordinary effects upon rate of growth and time 
of flowering can be exerted by this agency m planta, 
there is every Tee suspecting it may be 
operative in animals . In birds it might operate 
directly, or indirectly through length of time available 
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‘dead 


` behind the peeudovcicatrice. 


for feeding. In addition to a critical summary and 
discussion, Rowan refers to the resulta of his ea - 
mental investigations’ on the subject, of which & 
preliminary report odit in Naruras (115, 4%; 
Tern He has definitely 

of ‘day’ in a, by artificial ilumina- 


oe (accompanied in the males by song) in the 


mid-winter when their gonads were at minimum 


size do not migrate southwards, while light-exposed 
I to enlarge, if 


birds whose neds are 
liberated at the same time, disa ope may, 
with the author, surmise that the t has so upset 


their normal endocrine equilibrium that they move 
northwards in spite of the arctio conditions. It 
therefore quite probable that relative length 
of day kad ig ht, acting via the gonads, determines 
the onset of migration. 


Lear STRUCTURES and WounD RKasPponss.— 
Although the healing of wounds in stems has pro- 
vided a fruitful subject of investigation for numerous 
botanista, wound response in leaf has so far 
received much leas attention, and so ıt is of oon- 
siderable interest to read the ley ea ee B. 
Wylie’s experiments (Sotence, vo , No. , Jan. 
a1. 1927). He considers that the thin structure of 
most leaves makes them well fitted morphological 
for ing, on account of the com tivel anal 
area, of tissue exposed following lesion. ounds 
made on leaves by removing circular areas with 4 

unch are first of all closed up by a pseudocicatrice 
Laal mainly from the oo thin-walled mego- 
phyll cells damaged in punching. With the collapse 
of the interior ocells, the upper and lower epidermal 
layers curve over and may even overlap, thus giving 
the wounded leaf a rounded edge. Certain secretions 
such as latex, gums, and resins may add efficiency to 
this preliminary barricade j water loss. One 
of the functions of the ociostrioe is considered 
by the author to be stimulation of the underlying 
tissues to the development of the cicatrice proper, 
which is formed by what oo onds to  phellogen 
layer developed by tial divisions immediatel 
Even the highly special- 
ised epidermal layerd respond by prompt mitosis, 
dividing by means of vertical walls only, a phenomenon 
one wo soarosly expect in the very thick and 
heavily outinised epidermal oells of sclerophyllous 
evergreen types. In brief, all cell layers of the leaf 
blade share in building up new protective tissue, and 


the cicatrice proper shows greater uniformity of cell 


size and content than the several cell elements whioh 
through mitosis have contributed to ita formation. 
The cell walls in the cicatrice tissue are also usually 
modified chemically, and early in its development 
the presence of lignin can demonstrated behind 
the wounded margins. Wound 1 may be 
complete in ten to twenty daye, 8000 to the 
particular species involved. ° 


Compass VARLTION O Canapa.—Bulletin 58 of 
the To aphical Survey of Canada (price 10 cents) 
is enti “The March of the Compass in Canada, 
and Daily Variation Table.” The author, W. H. 
Herbert, gives a very interesting and well - written 


account of the secular and daily variation of 
the com declination, and their importance for all 
who use of the co in practical life. For 


nearly all the early land surveys in Canada the 
boundaries were defined in the deeds by compass 
bearings, and in order to retrace and re-establish 
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these old boundaries, and to link 
it is desirable to have trustw 
information as to the and present secular varia- 
tion of declination throughout Canada. The Bulletin, 
therefore, which is prepared primarily for compass 
users, gives tables of the declination ‘at 126 wel- 
distributed stations for every tenth year from 1750 
onwards (when data are available) to 1900, and 
thereafter for every fifth year to 1925. At many of 
the stations the earliest data are for 1820 or 1880. 
ae tables thus indicate the secular variation at 

ee oe stations and the regions around 
them. lea of the average diurnal variation of 
declination, which must be taken into account in 
accurate surveying by compass, are also given for 


24 stations for the summer, winter, and octial 
seasons. examples of the use of tables 
are given. The Bulletin should mterest and 


all who, for duty or pleasure, have occasion to tra 
off thg beaten track m Canada. 


Gorn Coast Surnvuy.—The Report of the Survey 
Department of the Gold Coast for the year 1925-26 
shows a record of continued p in actual fleld 
work, in the of surveyors and draughtsamen 
and the publhoation of further sheets of the topo- 

ical . The surveys are now completed of 
the whole of the Gold Coast Colony, the greater 
of Ashanti, and the eastern part of the No 
Territories. During the present year work is os 
hand in the Northern Territories, the western frontier 
of Ashanti, and the mandated territory of Togoland. 
It is of interest to note that the map sheets are now 
ee ee Britam. The report 

des a la PSN map of the southern 

af the Gold Goart on e of 1 to’ 500,000, which 
shows the excellence of the local colour printing and 
technique. 

HEATS OF ADSORPTION ON CHaROOAL.—The hests 
of adsorption of oxygen, chlorme, carbon dioxide, 
ammonia, ether, chloropicrin, and water on charcoal 
at 0° have been measured by F. G. K and M. J. 
Marshall. Tho ice calorimeter was me oyed, and the 
charcoal was contained in an evacuated quartz tube. 
In every case a large mitial ion was noticed, 
which rapidly fell to a constant v with moreasing 
concentration. In conclusions are drawn 
sgh aay poapibeeaaatiae aa ich appear in the Journal 

the American Ohermmoal Soovety for January 1927. 

e adsórbed vapour is considered to be in a special 
state, and only the first layer is directly influenced 
by the adsorbent. Because of this ea] state, the 
first layers form new adsorbing surfaces which adsorb 
molecules of the same kin This special state 
becomes leas pono with each sficceeding layer, 
and finally a layer is reached in which the molecular 
arrangement corresponds to ordinary contact. ~ 


PROPAGATION or SounD DY WipH Press. wer a 
number of the Annales de i bd pasar 
Vautier describes a repetition of Regnault's rans 
researches on the iy pea eee of sound in wide pi 
The pipe chosen for nts was & a a 
intended for water. It was one EREE m diameter, 
made of oast iron, and placed under the pavement of 
the Cours Gambetta, Lyons. A section of this con- 
duit, of length 1640 metres, was available for the 
experiments. The ends of the gection were closed 
with wooden planks, and a gap at one end of the 
section allowed the insertion of recording instrumente. 
The latter consisted erther of rubber membranes or 
ded mirrors or microphones, whioh, P OaE to 
their inertia, could only be used to register the 
of the waves and not their form. Records of form 
of the waves are promised in a later memoir dealing 
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, with records obtained by an interferometer method. 
“Tha-souree of the sound impnlae wee @ pistol or 6 
powerful spark from an electrostatic machine.’ Vautier 
gives numerous oscillograms which indicate the re- 
nse of the recording apparatus. . Reduced to dry 
- at 0° O., the velocity of sound found in these 
ntes was 930-54+0-5 metres per recond. The 

o obtained by Reghault with a conduit 1 1 metre 

in diameter was 330-45 metres per second. The value 
obtained by an as the mean of a large number 


of experiments in open air carried out during the 
War, was 380-9 metres per second. 


CARBON ASSIMILATION.—In Sotenista, vol 41, Feb. 
1927, Prof. Walter Stiles gives a lucid and closely 
reasoned. review of the present state of our knowledge 
and conceptions of the mechaniam of carbon 
assimilation in planta. He considers the conclusions 

‘the process of pho thesis arrived at by 
various chemical investigators invalid, on the ground 
that they are based on e nts conducted tn viro, 
and form no oriterion o o actual processes go 
on in the plant amid oon PeR AE of phymolog i 
factors found in the actual protoplasm itself. So 
long ago as 1861, Butlerow was able to produce 4 

sugar-containing ‘substance from a denivative of 

for naldshode, and there seams no doubt that formal- 
dehyde can be produced from carbon dioxide and water, 
and sugar from formaldehyde, without the aid of the 
living green plant, but this constitutes no evidence 
that the course of thesis in vivo follows on the 
same hnes. Even the theory of Willst&étter and Stoll, 
based on physiological work with li plant material, 
assumes the formation of formal ee © as an in- 
termediate product in photosynthesis, though the 
evidenoe for the presence of that substance in plants 
is of a very slim kind. Some considerations are 
adduced for concluding poe the i aa photo- 
thetic process must a photo- 
ioal and & aa chemical stage ın which 

light is not involved. Willstaétter and Stoll thought 
the chemical stage was controlled by some‘enzymatio 
factor, and there is considerable evidence supporting 
me hypothesis. The P of ch paca 
is 


to chemical en 
sigs y bound up with panne of the four leaf 
hyll-b, carotin, and 


pigments, chlorophyll-a, ite 
y convincing ex- 


xanthophyll, but no com 
tion of the rôles of rite pigments has yet 
n given. While a satisfactory understanding of 
the mechanism of carbon assimilation is so far non- 
existent, knowledge on the subject is fuller 
and clearer, but a complete solution of-the problem 
uiré the co-operation’ of workers in 


HEERE at botany, chemistry, and physios.’ 


ULTRA-VIOLBT THSRAPY APPARATUS. — Meore. 
Watson and Sons (Electro-medical), Ltd., have issued 
a new edition of their booklet on ‘‘ Artificial Sunlight ” 
as Bulletin No. 80. The first 10 are devoted 
to a brief account of the nature violet rays, 
ther method of production, and their properties; 
the remaining 86 pages contain a detailed account 
of the various sources of artificial sunlight now 
available. The illustrations are very good, and show 
how quickly the various medical needs of a technical 
character are met by manufacturers. There is 
soarcely a part of the body for whith some special 
Piece of a tus has not been d for the 
administration of ultra-violet rays to'it. The booklet - 
includes also an account of devices for the measure- 
ment of the rays when used cli . There is no 

yet as to the best ine to be adopted 
for this but,in the meantime medical men 
will be to know of the selection that does exist. 
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, l Science in Japan. ; 
By Prof. C. Cotmarpas Farg, Christchurch College, Canterbury, N.Z. 


a delegate from the New Zeeland Institute I 
had the honour and great pleasure to visit 
on the occasion of the third Pan - Paciflo 


AS 


Ja 


and 


dealing with the main subject of this article, however, 
I desire to make several observations of a general 
character. j 

ORGANISATION. —The organisation of the meeting 
was remarkable for ita completeness and thorough- 
ness, and is @ great credit those who had to do 
with its development. On entering Japanese waters 
at Nagasaki, a port at least 850 from the city 
of Tokyo, where the meeting was held, we were met 
by an emissary from the Conference, Dr. Oshima, and- 
from then until the moment of sailing again from the 
same port four weeks later, we were not without the 
assistance of hono guides, who were J Te 

tlemen who oould speak English fluently. I 

lieve similar guides met every party arriving from 
oversea at their port of arrival, and that each party 
was also ‘shepherded’ in the same way a8 we were 
throughout the tour. The amount of strenuous effort 
on the part of the guides must have been tremendous. 
They took control of all the d I did not 
hear of a single instance of l ey made all the 
necessary arrangements regarding sleeping berths in 
the trains, they provided meals where the travellmg 
was done in trains which had no dming-car—in fact 
they saw to all details, and seemed to leave nothi 
whatever to chance. The benefit of this in a lan 
with a foreign and absolutely unknown language oan- 
not be i , and only became 4 to us on 
those occasions when—breaking away from our guides 
—we attempted to make our own way about m same 
of the cities. Progress then, if not impossible, became 
ex ingly slow. ‘The people one met were courtesy 
itaelf but could not understand what we wanted, nor 
could we understand their answers, and it was there- 
fore necessary to light at length upon some person 
who did understand something of the language one 
was 


In all other respecta the organisation of the meeting 


Japanese peem—as was stated by a speaker at ane 
of the functions that were held—to be a nation of 
tlamen. They appear to be as courteous amongst 
amselves as they certainly were to us. One could 
notice the most polite meetings and partings of 
Ja who did not know they were being observed. 
The school children that one met—and they were 
everywhere to be seen—were friendly and orderly 
amongst themselves, and prettily responsive to greet- 
ings from us. I heard of no unpleasant incident, but 
I myself had many examples of courtesy which would 
be exceptional in dome other parts of the world. Not 
onoe or twice, but many times, have I asked my ey 
to a place from a person who understood what 
wanted but whose answer I was unable to comprehend. 
On every such occasion he would answer, “Twill show 
you,” and would go perhaps half a mile out of his 
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way to do so. Or if a rikisha or motor-car was 
available he would call it and give directions to the 
man. seams to be a natural and very 
pleasant trait in Japanese character. 

Somoerrono ASPECTS OF THA Mrmrina.—lf the Con- 
grees left anything at all to be desired it was more 
time for the reading end discussion of papers. In all, 
some four hundred papers were sent in, which bad to 
be got through in ten days. This necessitated very 
strict time limita being imposed upon authors and 
speakers, and it was a very exceptional a id that 
could be given more than ten minutes. ough no 
doubt it would be well to’ have more time, yet such 
restriction is not so bad as it might seem. Fairly 
complete abstracts were available, and were often 
read in place of the paper. These abstracte were 
printed and diseebated on the morning or afternoon 
that any particular came on, and it could thus 
be seen in Ee what the paper was about, and 
as all the delegates were staying at the same hotel in 
Tokyo, there were many other opportunities for dis- 
cussion. It was in the hotel that some of the most 
valuable djscussions took’ place, between perhaps the 
author of a paper and ies who were interested. 
It is often the case in scientific meetings such as this, 
that informal discussions arising out of papers read. 
are more productive of good than the ac aTi 
of the papers. To appreciate fully the work d 
by an author in & written peper, it 1s neceasary to 
read and study the paper, and m physical and mathe- 
matical papers it is frequently important to work out 
anew the author’s mathematical reasoning. For this 
the publication of the paper is essential, and in the 
present caso most, if not all, of the papera read wil 
m due course be published. Thus although the num- 
ber of pepers o was very for the tame 
available, I think all the delegates felt that this 
did not militate against the success of the meeting to 
the extent which it might have been to have 
done by those who were not present. In future 


x 


ee tt may ee ee ae 
ship o papers is instituted, so that only those of 
outstanding importance shall be read. 

CONSTITUTION OF THR ConarEss.—Until the present 
meeting, I believe the meetings of the congress have 
been conducted without any very definite constitu- 
tion or by-laws, much being to the president, and 
to the discretion of those organising the next forth. 
coming meeting—that is to say, to the local organising 
committee at the place of meeting. At the Tokyo 
meeting, however, a definite constitution and by-laws 
were up and received the approval of the 
conference asa whole. By this constitution the name 
of the conference is now “‘ The Pacific Science Associs- 
tion,” and its meetings are to be held at intervals of 
not leas than two or more than five years. The 
constitution consista of fifteen clauses, of which 
4, relating to the constitution of the Council, is prob- 
ably the most interesting and im t from the 
point of view of the New Zealand Institute. The 
administrative work of the association is riley YTE 
be carried on by @ council of not more than 
members, the seata being allotted to ‘ Countries’ of 
which eleven or twelve are named in the constitution, 
leaving three or four vacancies for countries that may 
at some future time deaire to come in. The countries 
so far named are the United States of America, Canada, 
Australia, France, Great Britam, Hawaii, Japan, 
Netherlands, Netherlands East Indies, New Zealand, 
Philippine Islands, and Russia, and these countries 
are to be represented on the council each by one 
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stitution, and in the absence at present of a National 
Council, the New Zealand Institute has been 
named for New Zealand. 

Amongst the by-laws, which consist of fourteen 
articles, there is one (Art. 7) for which perhaps we 
may be grateful. It provides that the usual language 
of the congress shall = ish. r 

VISITS TO SOENTMIO INgerrrorons.—This journey 
to Japan presented exceptional opportunities for 
Visiting and obtaining information about the activities 
“of any particular smentiflc instatution there in the 
work of which one might be interested. In most 
cases visits of a large body of delegates to these 
Institutions was a part of the programme of the 
ee: has but at such visits the greatness of the 
num present prevented many ions being 

or much individual attention being given to 
ay icular visitor. They were, however, most 
valuable, as they ahowed all who took part in them 
how much Japan is doing in the cause of science. 
One had, moreover, only to express a wish to see any 
particular institution and & more or leas private inspec- 
tion of it was most willingly and most courteously 
arranged. In this more complete way I was enabled 
to see some most’ interesting organisations, the work 
of some of which wil] now be referred to. F 

ABRONAUTIOAL RESEAROH INgSrrrorm, Toxyo.— 

has been, a part of 
okyo. , The first of the 
em it states that the Aerv- 
nautical Research itute shall be attached to the 
Tokyo Imperial B A though its present loca- 
tion is some miles from w t is actually the Imperial 
University building. It concerns itself with the in- 
vestigation of-all subjecta relating to aeronautics, a 
term which it wisely interprets m a very broad 
manner. Jt is a development of the Investigation 
Committee on Aeronautica which was founded under 
the chairmanship of Dr. A. Tanakadate in 1916. The 
Research Institute dates from 1918, and, like most 
other Tokyo institutions, was very seriously 
by the 1923 earthquake. It is, however, rebuilt 
sufciently to enable work to be carried on there 
pending fic completion of ẹ much larger and more 
Faia ihstitution at another part -of the aity. 
Much might be said about this institution, but here 
only a few of the points which were most interest- 
ing to myself oan be referred to. The work of 
the institute is divided into twelve departments, 
which are as follows : Physics, chemistry, metallurgy, 
materials, wind » &ero ` 1n- 
struments, aeronautical psychology, central library, 
workshop, and office. 

It be seen that at the head of this list of 
departments, which is taken as it stands out of a 
report of the Institute, the fundamental sciences of 
physics and chemistry are recognised as of the first 
Importance to progress. This is the case ın all the 
Japanese research egtablishments of this‘nature, and 
there are very many of them. Without progreas in 
the fundamental sciences, pees in applica- 
tions is impossible. The whole institution is under 
the general control of Baron Shiba. The liberal 
staffing of the various departments is worthy of more 
than ing notice. Thus the physical department 
has chief in Ta, nine senior assistants, 
seven j ior asaistante, and two laboratory attendants. 
The ical department has seven chief members, 
one senior assistant, five junior asistanta, and one 
laboratory attendant. The aero-engine department 
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has eight chief Investigators, twelve senior assistants, 
junior asistanta, and twenty-two laboratory 
attendants, and so on ughout the whole of the 
Institute. The subjects under investigation at present 
are Bome nineteen in number in the ph ical depart- 
ment, nine in chemistry, five in metal , two in 
materjals, seven in the wind-tunnel department, 
thirty-three in the aero- e department, eleven in 
the aircraft department, five ın the instrument de- 
ent, and seven in the aeronautical paychology 


s t, ing in all about a hundred different 
ERE making 


jecte which are under investigation ın this one 
Institute of Aeronautical Research alone. Many re- 
searches have bean completed and have led to resulta 
of great value, and one finds amongst these such 
subjects as the transverse vibrations of elliptic and 
rectangular plates, the content of helium and other 
constituents in the natural gases occurring in Japan, 
and many others. The bearing of the of the 
subjects mentioned is of course m connexion with the 
vibrations of aeroplane wings, and that of the second 
with the inflatior of di le balloons. One must 
visit Japan to realise what is being done in institutions 
like this ; institutions, that-is to say, the whole object 
of which is research. ; 

It is here and at similar places that every advance 
in scientific method 1s examined, and if possible some 
application of it is made to the practical problems 
under consideration. The remotely, or ingly re- 
motely, connected subject of piezo electricity finds a 
most valuable use m the investigation of the pressure 
of piston rings and the wearing of cylmder walls. 
Electric valves find an lication here to the ex- 
amination of the rate of ination of the gaseous 

to different parts of the cylinder, and it may 
be t some alteration in the design of the form of 
the cylinder from the old cylindrical shape to some 
other m which the is spread more quickly 
and more uniformly throughout it may reeult from 
this work. Very much more could be said about this 
interesting eatebliehaient at which, owing to the 
courtesy of Baron Shiba, I was able to spend an all 
too short morning, but it is, after all, only one of many 
other similar places, and I must refer to some of the 
others. 

THe Insrrrore oF PHYSIOAL anp CmmoarL Ra- 
csHaRCH.—Perhaps the best way to begin my remarks 
upon this will to quote from a pamphlet which 
was hahed this year concerning it: ‘‘ The Institute 
conducts investigations in the sciences of physics 
and chemistry, arming at their industrial development, 
and at the same time engaging’in applied research. 
No Se ce it be in ustry or agri- 
culture, would able to attam sound deyelopment 
unleas it was based on physics and chemistry. Par- . 
ticularly in such a densely po 
Japan, where industrial materi 
commodities are not le, it is eagsentaal to aim at 
the development of industty. by having recourse to 
science, thereby promoting national interests. The 
object of the institute is to perform this important 
mission. 


with the Institute, d mg upon the nature of the 
work. At t are several undertakings 

existed as industries or are gomg 
to exist a8 such. As the fundamental cause of success 
in these applied researches lies in there being sound 
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scientific investigations at the back of them, 4 pies 

of any profit accruing to the Institute is allo 

the Investigation expense of pure science and a further 

part is given as a reward to the mventor or discoverer.” 
The staff of this institute numbers $84, of whom 


216 are directly a the Bice ole ere gel the 
number of distinct ed is, this 
year, 171, AT rasa T The results 


of the researcheg ublished, very often in the 
English language, Sater de a as & rule, 
in any of the more generally j scientifio 
journals which we see, at any rate in New Zeeland. 
Glancing through a list of the investigations, one 
would scarcely realise that this Institute of Physical 


and Chemical Research is, like the Aeronautical Re-’ 


search Institute, utilitarian m ita work. But the 
Japanese have realised that for the industries to 
attain a sound development it is an absolute essential 
that they should be based upon the fundamental 
sciences of physica and chemi , and that any 
advance in these means a hun old correspondmg 
advance in the industries and in iculture.- They 
therefore interpret the charter in ehe Grondest: possible 
spirit, and amo the 171 distmot in ons in 
progress in the itute there are to be fopnd those 
relating (a) to the transmutation of mercury mto gold; 
(b) the culation of mutual and self inductance ; 
(c) Saeco elasticity ; (d) the manufacture of synthetic 
(6) the by- oa derivable from waste human 
tee end 1600 The greatest freedom is given 
to the investigators ` in ier work ; they are free to 
undertake or reject any proposed problem. They 
are experts in their work, and are treated as such, 
but they recerve some benefit of a financial kind for 
any practical applioations of their work. I had the 
ben of spen an afternoon at this most in- 
ing institution, and was most kmdly shown 
round by Prof. Nagaoka, whose scientific reputation 
is very well known, and by Viscount Okochi, who is 
the superimtendent and director of it. 

The time avaluable was of course much too short 
to a all or nearly all that was ae ae and 
m ittle of the work could really be seen; but what 
d see showed how complete’ and efficient the 


methods of investigation were, and what a valuable 


stream of knowledge is issuing from it. 

The Institute was founded only nine years ago and 
its income is derived from an endowment of more than 
£600,000, about one-sixth of which was an Imperial 

, & third was a government subsidy, and the other 

consisted of contributions from official sources 
as well as from individuale. The moome is now no 
doubt being a ented by its interet m the 
rights of some 140 patents which have been obtained 
as the result of investigations carried out at the 
establishment. 

Tae Resaance [INSTITUTS FoR IRON, STEEL, AND 
oTHaR Mwrats AT Sanpari.—lt is a remarkable en 
and one to be noticed, that many. of the ‘ practical’ 
research institutions of Japan are connected with 
universities. The Iron and Steel Institute is a part 
, of the Imperial University at Sendai, and the Aero- 
nautical Institute is of the Imperial University 
of Tokyo, whilst the Institute of Physical and Chemical 
Research is closely connected with the Imperial Uni- 
versity at Tohoku. This fact becomes more and 
more impressive the more of these institutions ane 
is able to obtain information about. The Iron and 
Steel Institute began somewhat small way in 
1915 to deal with peor aie arising out of the War, 


but its scope has been ee until m 1924 
ite staff was seeming namely, 22 
ee ee k f. Honda, a man 


whose reputation has been recognised m Europe for 
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many years, at their head. The research staff con- 
sista of twenty members, all of them men of dw- 
tinction and 


Forty-one problems have been the subjects of in- 
vestigation since September of last year, of which a 
few may be enumerated, a en 
random from the list: e viscosity of moltan 
metals and alloys; (b) fe ages m igation of 
hardness testers ; (c) Investigation of etic sands ; 

d) the effect of sulphur on iron and steel. The 

itute publishes its resulta—or at least some of 
them—in the Sotence Reports of the Tohoku Imperial 
Univermty, in European ,» and has thus 

lished In.some accessible European language no 
eas than 140 papers. The knowledge contained in 
these papers must be a very mine of information for 
those in metall ee ee and ıt speaks 
most eloquently for the b of the view that 
the Japanese adopt, that they have published these 
papers in a European language, as mdeed thay do 
most of their pepers in every institution. In the vast 
Bagai o 0 S aaga mpo PA Teon yea $ 


“The: 


tions with to patent righ i 
from work done in ie te are well oe O 
study, especially as simular 


questions will.crop up in 
connexion with the Department of Industrial Research 
which is about to be established m New Zealand. 
Toe GEOPHYSICAL LABORATORY AT Bepru.—tThis 
laboratory, which is 6 of the Imperial University 
of Kyoto—though it is several hundred miles from 
it—has only been established recently. So far, no 
publications bave issued from it, though a good deal 
of work is in hand. The laboratory is situated in 


one of the hot-spring ons of Japan. 
The work undertaken there consists of researches mto 

of level, temperature, h and chlorme 
ion content, and leioa oon ee of the fifty 


spring waters. rages ascuao ae 
onsand times are to be seen thare , an need 
tion is undoubtedly establiahed at Beppu on a 
very broad and valuable basis. Indeed, it might 
form a better model upon which to establish our own 
ae se vulcanological station than the Hawaiian 

ulcanological Observato The latter is, perhaps, 
more concerned with activities `of a living volcano, 
whereas this Geophysical Laboratory is in a ion 
not very unlike Rotorua, although perhaps of rather 
i seh than nt othe K Dr. epa of the Geo- 
physi ent of the oto University, is in 
charge of ad D of the instru- 
ments in use in ka are Sat 

RESEARCH IN JAPAN has: I have said refers to 
the institutions that I was able—in the exceedingly 
short time available—to visit. I am afraid it gives 
a most imperfect idea of the work that is going-on 
in them, and it certainly gives no idea of the amount 
of research in p in Japan. Besides the work 
at institutions solely intended for research 
and to deal at all with these would aged a volume 
rather than a short report—besides these an immense 
amount of first-class research work is done at the 
universities themselves. There are forty-five govern- 
ment or municipal research institutions in Japan. 
As well as these, there are twenty-five other institu- 
tions aither privately endowed or Maintained by 
business firms (one of these is the Institute of Physical 
and Chemical already referred to), this 
number does not include observatories, of which there 
aro many. The average number of research ‘ 
employed in these institutions 1s about twenty, which 
number does not include those who are classed as 
‘assistanta’ and are very much more numerous, 
probably at least double as many. 
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THs Dwrreimat Untversitigs.—There are six of 
these, namely, Tokyo, Kyoto, Tohoku (at Sendai), 
Kyushu at Fukuoka, Ho ido, and Kejo. There 
are also other universities, known as pri univer- 
aities. ‘The staffing of these universities is to a New 
Zealander exceedingly liberal, but it accounts for 
much that rt would be otherwise impossible to explain. 
The Tokyo University, besides teaching its students; 
See ee ee ing tts students, 
maintains the following institutions: (a) The Tokyo 
Astronomical Observatory ; (b) the Earthquake Re- 
search Institute; (c) the Aeronautical In- 
stitute; (d) the Institute for Infectious Diseases ; 
(e) the Seismological Institute the Botanic Gar- 
den; (g) the Marine Biologi Station; as well 
(evidently) as some others. 

The Kyoto University has associated with it: (a) 
The Astronomical Observatory; (b) the Kamigamo 
Seismological Station; (c) the pu Geophysical 


ive Aria d) the Seto Marme Station; and (6) 
the H Biological Station. These are, o 
course, in addition to the usual laboratories which 
Se eee ersity. ” 
e general policy and mode of wo of these 
universities can be seen from considering one 
department} in one of them, and the one I naturally 
choose is that of pe at Kyoto. The Department 
of Physics is divided into three sub ta, 
namely, (a) physica; (b) cosmical physica; and (c) 
geophysnics. sub-branch physics bas in it four 
professors, three assistant professors, and two lecturers, 
and I was mformed that are leas than 60 students 
taking the subject. The sub-branch coamical physics 
has two professors and two lecturers. The aera nels 
physics has three professors, two assistant pro- 
PA and nine lecturers. The liberal scale of 
is thus ap t, and amounts in the sub-bran 
Physics to than seven students oe teacher. The 
studenta enter the University at average of 
about twenty-two years. Such a system 
first-class men, and, moreover, so restricts the field of 
study of the profeasor or teacher that he is enabled 
to be really an expert m his branch, rather than a 
man who perhaps knows something of many branches 
and knows none of tham well. 
_ The cost is of course proportionally high, but that 
ee Pe ee Oe eee 
relating to the Kyoto University, which are taken 
from the Kyoto University dar for 1926. 
The Univermty is a very modern institution, only 
b I twenty-nine years of existence—it was 
founded in 1897. The cost of it during that year 
was approximately £5400, whereas during the year 
1926 it was £500,000. As there are something a httle 
under 4000 students at the University (in all grades), 


produces, 


. 


this cost is about £125 per student per 
nt. In the whole Department of Science in the 

niversity of Kyoto there are 85 teachers. To cover 
the same work m Canter Oollege we have about 
ten teachers. The number of students in this Depart- 
ment in Kyoto is 250, which is probably about what 
it is in Oanterbury College—imdeed, it may be more 
at the latter rae 

The same kind of thing holds in every department 
of all the gix Imperial universities of Jdpan. Ja 
has realised that the thorough eoan “<p eink 
education, of course, in case—of a comparatively 
few is more the function of the university, and pays 
the nation better than the cheap sort of education 
of a t many. Perhaps I may quote from an 
Imperial ordinance governing universities which was 
promulgated in 1918. Art. 1 of that ordinance gives 
a concise statement of the functions of a universi 
as conceived in Japan. It reads: ‘“‘ Universities s 
have for their objecte the teaching of such sciences, 
theoretical and practical; as are required for the pur- 
poses of the State, and the prosecution of original 
research in the said sciences ; and consideration shall 
be given to refinement of character with an eye to 
fostering national ideas.’ A narrow view of the word 
““aciences '’ as used above is not taken, and Art. 2 
specifies the departments which may be set up, of 
which “‘ Literature ” is one. i 

It is no doubt in the spirit of this ordinance that 
the universities of Japan are such centres of research. 
They have realised, as some one once put it, that 
“the function of @ university is not to teach,” ‘but 
that ıt also-has the further function of learning as 
well, and that by | ing, i is bet done. 
These universities have therefore established such 
Places as the Aeronautical Research Institute and 


` the Beppu Geophysical Laboratory, to which reference 


has already been made, as well as many other in- 
stitutions of an anal us sort, and ïb is to these that 
the students are drafted as they become more “pro- 
ficient in their work, and they see the work done there 
as it 1s done in actual practice, and they advance 
knowledge at the same time. 

In conclusion, I may perhaps refer to an opinion 
which was exp to me by ane of the Overseas 
delegates having special know of the interaction 
of science and i . He'told me that he thought 
that the organisation of the co-o ion of the two 
is more complete in J than m anyother of the 
many countries he has visited (which inpluded Eng- 
land, France, the United States, Czecha caki, and 
Germany), with the exception of one of them, which, so- 
far as I remember, is Germany. Thus the work started 
in the ‘seventies by Ewing and Ayrton and Perry 
has borne rich fruit for this progreagive Empire. 


The Diffusion of Culture. a 
HE Frazer Lecture was delivered at Cambridge | is to ignore the historical conditions that determine 


by Dr. R. R. Marett, reader in social anthro- 
logy in the University of Oxford, on Mar. 2. Dr. 
Marot, taking “Tho iffusion of Culture ”’” as his 
subject, dealt chiefly with the views of Prof. Elliot 
Smith, whether as expressed iene or as imped 
in the critaciam of rival doctrines. us as @ critic 
he stigmatised Tylor’s animism as mere work 
which defies the known facta. Again, he regards 
“The Golden Bough,” however learned, as based on 
a fallacy and as amounting to nonsense because it 
does not follow the historical method. The reply to 
these criticisms seems to be that the whole virtue of 
scientific method consists in. ‘‘gafficient unto 
the day.” To ire that what may be proved now 
- might just as w havo beer proved Ahy yok ago 
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movement of thought. In view of the immense 
stimulus given to research, no leas in the field than 
in the study, by the working ee carefully 
formulated as such by Tylor and , it is absurd 
to accuse them of having laboured in vain. In short, 
the oritic seems to be deficient in that historio sense 
which he desiderates in others. g 

ing from the polemics-to the positive tenets 
of. the drffusionist hanl; spr EE = j j a 
between the special question ọ er t co 
e tebe Ene sole origi z of civilisation 
and the general ion a diffusionist 
method is capeble of taking entire charge of cultural 
anthropology. The evidence for and against thé 
claims of t as the cradle-land of civilisation 
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being too vast to consider briefly, Dr. Marett was 
content to examine a «ingle specimen of ‘the proofs 
on which Prof. Elliot Smith relies, namely, his oon- 
tention that the earliest conception of a detty arose 
out of oertain beliefs connecting the cowry shell with 
the female principle. Here ‘earlest’ can scarcely 
mean more than ‘earliest known,’ in view of the 
notorious imperfection of the historical record. Even 
80, it 18 le to cite from palwolithic Europe only, 
a variety of practices of seemingly ceremonial inten- 
tion suggesting that the idea of deity may have had 
many other sources than the one alleged. What 
Prof. Eliot Smith puts forward with assurance 
is thus at best a more or leas plausible hypothesis 
which needs to be framed with all due reservations 
and precautions. i 
As to the all-sufficing efficacy of the diffusionist 
method, there is’ uncertainty at this point within the 
diffusionist school itself, seeing that Dr. Rivers was 
for igning the last word in cultural anthropology 
ey ology, though only after the study of cultural 
I on had been more fully developed. But surely 
there is a present need of psychological analysis as 
applied to primitive culture as we meet with it under 
existing conditions. Diffusionism offers’ us merely 
an exterior history of culture, a number of particular 
events following one on the other without ap t 
rhyme or reason. Psychology alone can supply the 
law or tendency that bri the 
into relation. It alone, therefore, can furnish 


the hypothetical bri that leads to the ee of 
fresh iculara of the same kind by enabling their 
real to be recognised. Prof. Elliot Smith ` 


can be shown constantly to assume psychological 
elvan sp in his account of the diffusion of culture ; 

ut since he is unconscious of so doing, his psychology 
is uncritical and, therefore, crude. 

Stated y and with a: due sense of the 
difficulties, Dr. Marett is of opinion that Prof.- Elliot 
Smith’s theory of Egyptian mfluence deserves the 
most careful attention. but the present dogmatic 
assertions of the diffusionist school are out of place. 





University and Educational Intelligence. 


CamMBRIDGH.—Prof. J. A. Fleming, Prof. G. F. 
Stout, and Prof. A. E. H. Love have been elected 
honorary fellows of 8t. John’s College. 

Mr. A. Amos, Downi College, has been re- 
appointed director of the University farm for five 
years. Various fresh lectureships in ics, 
agriculture, physics, engineering, and economics will 
be established. Some of these represent steps in 
completion of the changes from the old conditions to 
ae poi ones under the new Statutes, 

rt of the Faculty Board of Archmology 
and Anthropology mentions considerable additions 
of interest to the collections in the Museum of Ethno- 
logy. These indlude & number of objects of the 
do age from Portugal and Brittany, presented 
by Mr. L. C. G. Clarke, English pygmy implementa 
from the Pennine region presented by Me F. Buckley, 
Baron von Hiigel’s Tongan collection,-a magnificent 
Hindu Indian totem-pole, 45 feet hi and a Kwa- 
kintl Indian house-pole in the form of a grizzly bear, 
presented by Dr. Glaisher, and various bequests 
already mentioned in these columns. 


Lonpon.—The title of reader in geometry in the 
University has been conferred on Mr. J. L. 8. Hatton 
in of the he holds at East London College. 
Mr. studied at Hertford ‘College, Oxford, and 
for two years was. demonstrator at the Clarendon 
Laboratory, Oxford. Since 1896 he has been Principal 
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of East London College and head of the Mathematical 
Departament. 


——$ 


Pror. D. A. GuoaRIsT, professor of agriculture at 
Armstrong College (University of Dur ), New- 

and Director of the Northumberland 
Experiment Station at Cockle Park, 
having reached the age-limit, has i . Prof. 
Gilchnst is best known for his Cockle Park experi- 
ments on the use of phosphatic manures and wild 
white clover for grassland. 


Tma annual general meeting of the Adsociation of 
Technical Institutions was held in the Goldsmiths’ 
Hall, London, on Feb. 25-26. The incoming president, 
Lord Riddell, chose as the subject for a addreas 
“ The Business Climate.” He believed that the causes 
of good and bed trade are just as capable of acientific 
discovery as are the causes of climatic change ; 
in the case of trade, he regarded education and 
organisation as the means of coming nearer to 8 state 
of affairs leas with uncertainty and error. 
An important section of the Association's annual 
report showed that im most institutions there 18 
available a very limited number of books of s 
technical nature, and, in some cases, what there are 

to be out of date and of no real value. Some 
six schools reported a provision of 2200 per annum 
for additions and renewals, but m the great majority 
af institutions the average I is £20-£30 
per annum. In order to direct attention to such 
serious defects in the distribution of technical literature 
an analysis of questionnaire resulta was sent to the 
Association of Special Libraries and Information 
Bureaux which promoted the readmg of & paper 
dealing with the matter at a recent merien Oxford. 

echnical Training of Studenta for the Worsted 


Technical Education” (by 


“The Technical aoni i isha for the Cotton 
Trade ” (by Mr. W. Wilki ): these titles of some 


of the papers read during the conference will indicate 
the subjecta round which valuable discussion centred. 
A paper by Mr. J. R. Riddell described excellent work 
in connexion with training for the printing industry, 
but was somewhat by a singularly imperfect 
conception of the complementary nature of the oon- 
tributions to be made to education by industrialists 
and “ well-intending but theoretical educationalists.’ 


- Ix view of the growing importance of technical 
education, a paper by Principal J. F. 8. Ross, read at 
the recent meeting of the Association of Technical 
Institutions, was i valuable. j with 
“ Some Problems of the er (Technical) itu- 
tion,” he directed attention to the problem of an 
institution which has to be staffed by visiting teachers. 
The method certainly has the advantage of securing 
ialists who, during the day, are engaged in the 
rofeasion for which, in the evening, they 
eir studenta. There are, however, many 
disadvantages : efficiency and the corporate life of 
the school are handicapped not bécause the visiting 
teacher lacks ity, but beoause his work is 
restricted imi by the essential conditions of 
his appointment. As of the solution of the 
- difficulty, Mr. Ross considered that every department 
of a ical institution which promotes a full-time 
senior grouped course covering three years should have 
at least one full-time teacher. The chief obstacle to 
Spates R. lies in the present superannuation. 
Aa E ; but Mr. Roææ’s paper showed clearly not 

y the equity of an alteration of these regulations, 
but also the enhanoement of the value of technical 
education which would result. 


- 
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Calendar of Discovery and Invention. 


March 13, 1759.—In 1787, Clairaut began his long 
calculations on Hall Comet, im which he was 
afterwards assisted by Lalande. In Nov. 1758 he 
announced that the comet would reach perihelion on 
Apr. 18, 1759, though its arrival might differ from 
this date by so much as a month. The comet reached 
perihelion on Mar. 13, 1759, the of Clairaut’s 
poo being regarded as & briliant triumph of 

s theory. 
arch 13, 1781 _—Herschel’s great review of the 
heavens began in 1775 and was carrned out 

with telescopes constructed by himself. On Mar. ar i, 

1781, while examining some small stars, he discovered 

what he thought was a comet. Further observations 

and calculations by himself and others, however, 
proved the newly discovered body to be a planet to 
which the name Uranus was given by Bode. 

Masch 14, 1794.—Cotton has been cultivated from 
the dawn of It is mentioned in the Rig Veda 
hymn, composed | centuries before the Christian 
era, and the roller gin for cleaning cotton was evolved 
in India 800 B.o. Roller gins, ‘however, are not 
suitable for cleaning the ‘upland’ cotton grown in 
America, where all cotton was cleaned by hand until 
the invention of ey's gin, patented on Mar. 14, 
1794. In 1791, 189,600 oan of cotton had been 

rted from ‘the United States; nine years after 

Whitn s mvention the amount axported had grown 

to 41 1,060, 000 pounds. 

; March 15, 1816 .—The national standard of length 
in Great Britam up to 1824 was the of Elizabeth, 
kept at the a re which, said Baily, was such 

that “a common kitchen poker fled at the ends 

by the most b workman would make as 
good a standard.” ugh a resolution of the 
ouse of Commons on Mar. 15, 1816, the Royal 

Society initiated experimenta to find the length of a 

d swinging seconds, one of the objecta being 
tar compars British and F rench standards, and these 
were the of experiments spread over many 
years which gave us our present standards. 

March 17, 1876.—Kelvin, to Andrews of 
Belfast on Mar. 17, Be acre said: “ I have to-day been 
seeing an exquisite el pair ite a 
first-class discovery by Or re John the 
discovery was Kerr explamed to the B; British Associa- 
tion that year when he showed that when polarised 


light is reflected from the and of the care of an. 


electro-magnet, the plane of polarisation is rotated 
under the mfluence of the magnet in a direction 
posite to the conventional directaon of the current. 
"Thee experiments led to the fundamental researches 
on electro-optica and magneto-dptics of later physicists. 
March 18, 1700.—The inauguration of an Academy 
of Sciences at Berlin, after the plan of the Royal 
Soaety of London, was decided pen on Mar. 18, 1700. 
On July 11 the King, Frederick aigned the letters 
t which made it a State Institution and 
iebnits was proclaimed president for life. -The King, 
it is said, gave his consent to please his wife 
1744 the Academy was re-organised by Frederick the 


Great, who attracted Euler, Lagrange, and other . 


emiment foreigners to Berlin. 
March 19, 1702.—In the Post Man of this date 
appeared an advertisement to the effect that Ca 
Savery’s engine, which raises water by the “ force of 
fire with leas any other foroea of horses 
or hands ” could be seen at his ‘‘ Workhouse in 
Salisb Court, London, against the old Playhouse. d 
This ‘Workhouse,’ the first steam-engine facto 
the world, was close to Bt. Bride's CH B e Pieci 
Street. 
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Royal Society, Mar. 8.—W. L. Bragg and J. West: 
The structure of certain ailicates. Each series of 
eilicates classified together as a mineral species, 
although with wide variation in chemical com aoe 
ee ee Oe o 
assem b . A number of structures are 
cubic or hexagonal arrangements of ae bead on ae 
ores Sens: the metal and silicon atams being 
I into this framework. The dimensions of the 
unit cell are related to the fundamental i of 
“this simple background of o atoms, on which 
the complex pattern fanned ‘be die other atoms 18 
arbroidersd. Closest-packing is found for an extended. 
series of com oe from BeO, AlO» 


rangmg 
B O, and to MSO Al,8i0, olivine 
(Mg, Fe), BiO a and the chon- 
drodite [ H),Mg,(810,)4] en. te arrangement, 


of oxygen atoms is in gen mae complex, closest- 
“being an exceptionally ample case, but the 
of oxygen atoms seems to remain the pre- 
dommant feature of the structure. - 

M. C. Johnson: Doppler effects and intensities of 
Imes in the molecular spectrum of hydrogen positive 
rays. The luminosity of hydrogen positive rays was 
examined with apparatus capable of maintaining 
constant electrical and gos conditions over very long 
exposures. About 150 lines present in the tive 
ray spectrum are listed, and also about 1 
lines conspicuous by their absence. Five lines 
Doppler components not before recorded are found. 
including one displacement to the red. From 
measurement of the Doppler components in both 
atomic and molecular evidenoe as to the 
carriers of both is found. Certain lines are carried 
by H,, and only one is probably carried by H,. The 

displaced Balmer lines are due to free atoms, not-to 
ee newly dissociated. The Fulcher characteristica 
of the secon spectrum weeken towards the violet, 
as also does e ratio of displaced to undisplaced 
intensities in the Balmer lines. The majority of the 
secondary lines are due erther to radiation or to the 
impact of-posttive ions on stationary molecules which. 
have not been recently ionised. 

E. Mallett: A vector loci method of treati 
coupled circuits. If in the first of two ocoupl 
circuits an E.M.F. of constant amplitude and variable 


abi lane is introduced, the currents in the 
and secondary respectively may be written 4, = 6/2" 
and 4, =6/Z", where Z’ and Z” are complet EE TUA 
operators. The loci of these im oeg, a8 w 18 
varied, have definite geometrical forms; Z” is a 
la, Z’ a cissoid. Current loci are invérse of 
Impedance loci. When the circuit condensers are 
varied instead of w. the loci degenerate into straight 
Imes and circles. 

H.-S. Allen and I. Sandeman: Bands in the 
secondary spectrum of h ; ae in -the 
secondary spectrum of h Ee te 
recently described, com R oom- 
bination, was attrib to items hydrogen. It 
bas sinoe been found to be one of a considerable 
system of bands which occur in ‘groups, the bands 
of ae ee 
nearly 92 wave-n the spacing being in same 
cases approximately constant and in others conform- 
ing to a quadratic law. In some cases the lines of 
the groups are enhanced in the spectrum of the arc 
in hydrogen at higher pressures. The bands must 
o te m molecules with large momente of inertia, 
probably active or triastomic h 

C. G. Darwin and W. H. Watson : The constanta of 
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the magnetic cal teary ion of light. A review of various 
dispersion formule for the magnetic Soe eae 

'B, 
m & comparison 


that no other theoretically poe a 
to represent the rotation. Yor hydrogen e ratio 
is unīty, for all other observed Ha iene ey rang nE 
for the most part between 40 and 80 per oent. Ə 
only exceptional substance is oxygen which 
completely refuses to fit any reasonably probable 
formula. 


Royal Microscopical Society, Jan. 19.—James A. 
Murray: Nuclear d erstions due to multipolar 
mitosis (Presidential ), ` Personal recollections 
were given of the late Prof. Theodor Boveri, on whose 
material of disperm echinoderm eggs the mvestiga- 
tions were carried out. A number of characteristic 
nuclear degenerations occur at a-later stage of de- 
bre apart in echinoderm eggs which have been 
fertilised by two spermatozoa and in which the first 
segmentation division is tri- or quadri-polar. The 
commonest form of degeneration’ involves & 
tion of the chromatin and achromatic pona of the 
nucleus with progressive condensation of the chrom- 
atin. Rarer forms of d eration simular to the 
formation of chromidia to the synaptic figures of 
gematogenesis may be of theoretical mportance. Some 
of the commoner forms of d eration could be 

in tumour-like proliferations of lymphoid 
tissue in the mouse. ' 


Society of Public Analysts, Feb. 2.—T. Hedley 
Barry : Arsenic in printing ink. Most of the printing- 
ink pigmenta contain arsenic, and it is possible to 
clasmfy them into three groups on the basis of the 
amounts of arsenic present. A limit of 1 part of 
arsenic in 50,000 of the mk pigment should satisfy 
the most stringent requirements of health authorities ; 
but this mode of expression is unsatisfactory, and it 
would be preferable to fix a limit of arsenic per unit 
area of the printed paper or wrapping.—G. D. Elsdon 
and J. R. Stubbs: The immersion meter and 
its value in the analysis of milk. The refraction of 


a milk serum apparently with two factors— 
the percen of solids-not-fat, and the acidity of 
the milk. decreased refractian due to added 


water may be entirely masked by the souring of the 
milk; up to 10 cent. of added water may be 
entiraly se aA in this way. The examination of 
about one thousand mixed milks with a Zeiss im- 
mersion refractometer shows that the average refrac- 
tion for milk serum, when the copper sulphate method 
is used, is about 88:3 scale divisions in the oase of 
commercially fresh milks. The method offers no 
pid stan Sh the usual determimations.—Paul Haas 
and Russell- Wells ; Irish moses mucilage and 
ea method for its.determmation. Irish moses, or 
carrageen mucilage, consists of a mixture of two 
ethereal sulphates. These can be determmed by pre- 
cipitation with benzidine chloride and titration of the 
washed precipitate with standard sodium Seley 
solution. Free sulphates, if present, are re- 
cipitated by adding exceas of panan chloride. Fhe 
method oan be used in the presence of gelatin, gum 
arabio, agar-agar, and fruit pectins,. 

Optical Society, Feb. 10.—T. Smith: Some un- 
cultivated optical flelds (Presidential addreas): (1) 
A ie pte method, by which the pro ies of an 
o system over the whole immage may be 
explored rapidly- and with useful accuracy, is 
developed. method is recommended for the 
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investigation of ‘ best form ’ tacle lenses, and for 
the preliminary loratian of new forms of photo- 
bis lenses. w9 The use of the characteristic 
Faction in the design of optical is discussed, 
and it is shown that it is ys possible to construct 
such functions for he systems having surfaces 
j e optics of the future is likely 


function. _(8) The incing of aberrations is also 
discussed. ates & penia application of these 
methods it should be poæible to design optical 
systems by calculations on equivalent lenses which 

in’ in the usual sense. For the actual oon- 


aperture and strong enough to withstand treatment 
in manufacture, would be used. The correlation of 
the properties of ‘thin’ and ‘ narrow ’ lenses should 
prove a fruitful field. 


DUBLIN : 

Royal Irish Academy, Jan. 24.—G. H. Carpenter: 
Further records of Collembola from Spitabergen. The, 
paper comprises the resulta of the pete and 
observational work done by members of the Merton 
College Expedition of 1928 and the Oxford University 
Arctic a eee of 1924. The Collembola described 
were, far the most part, obtained fram the far northern 
coast of the West Island and from the shores and 
islets of Hinlopen Strait between the West Island and 
North-east Land; the abundance of several species 
enduring the severe climate of this district is remark- 
able. Isotoma olivacea Tullb., found above the shore 
of Green Harbour, Icefjord, is an addition to the 
recorded Spits fauna, and & med form 
of the common Adhorutes longispinus . is note- 


worthy. 
Feb. 14.—A. W. Stelfox: The Aculeate Hymen- 
deat of Ireland. The insecte are u under 
e four super-families Apoidea, Sphecoidea, Vee- 
idea (including the Chrysidids and Bethylids) and 
ormicoidea. A hundred and seventy-one eB are 
uaa recorded as found in Ireland, and notes of 
their ita are given. Many of the commonest of 
Britiah aculeates are absent from Ireland. 


PARIS. 


Academy of Sciences, Jan. 31.—E. Fichot: The 
relation between-the maximum velocity of the current 
and the amplitude of the tide—Paul Pascal was 
elected a Correspondant of the Academy for the 
section of chemistry.—Bertrand Gambier: Surfaces 
which are not surfaces of revolution and have their 
geodesics closed. — Henri Labrouste: The analysis 
of the curves resulting from the superposition of 
sinusoids.—_8. A. Jancrewski: The theorems of 
oscillation of the regular problems of Sturm for 
ordinary linear differential equations of the fourth 
order.—Walter Saxer: Quasi-exceptional meromorph 
functions.—R. Gosso: W surfaces and surfaces of 
constant curvature.—Beniamimo Segre: The integre- 
tion of a certain system of differential tions.— 
Nikola Obrechkoff: The singular pointa of analytical 
functions.—Louis de Broglie: The atomic structure 
of matter and radiation and undulatory mechanics. 
—P. Dupont: The application of conjugated vortices 
to the ica of the circle and ite profiles.— 
R. Wavre: The heterogeneous fluid mass in rotation 
and the interna] movements of the plancta.—P. 
Heilbronner : The measurement of an aro of meridian 
af 8° amplitude, comprised between the north of the 
Jura and the south of Sardinia.—Mlle. M. Hanot: 
The ent of the Balmer limes by the inter- 
molecular electric field. The widening of the lines is 
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aa due to the Stark effect of the intermolecular 
eld. According- to the calculations of Holtomark, 


the width of the line should be proportional to n3, 
n being the density of the ions. rimental oon- 
firmation of this is given, at least approximately.— 
A. Gargam de Moncetz: The chemical actions of 
radiations. ks on recent communications on 
this subject by H. Belliot and by P. Villard. Refer- 
ence is made to resulta of ents published by 
the author m 1908 and 1909.—L. Meunier and G. Rey: 
The determination of the isoelectric point of wool 
and silk. Applications.—M. Wilmet : The sensibility 
of some reagents to us hydrogen sulphide.— 
Auguste Lumiére and Félix Perrin: A new organo- 
metallic derivative of gold. A solution of sodium 
peed oh ie honate 18 mixed with a concentrated. 
aie ae solution, when the new salt is precipi- 
ta ts thera ic lication is suggested.— 
Emile Saillard: The Aa E E of producta of the 
sugar .factory.—Ph. Joyet-Lavergne: The action ~of 
osmic acid and the physico-chemical characters of the 
sexualisation of the oytoplasm.—Joseph Devaux: 
The existence and | ion of vertical ascending 
air currents in the neighbourhood of the Pio du Midi : 
their utilisation by vultures.—G. Ollivier: A Cera- 
mium containi ——L. Mercier and J. 
Villeneuve: Tho controlling muscles of the lunule in 
Hristaks tenax. Sexual dimorphiam.—P. Vignon: 
The ancestral origins of the dragon fly.— Mlle. 8. Perle: 
The origin of the first genital outline in Bufo vulgaris. 
—G. Athanassopoulos: Certain migrations of eels in 
Greece.—8. Posternak: The phosphorus - oontaini 
+ 


nucleus of cdésein. ; 


BRUSSHLS, 

Royal Academy of Belgium, July 8.—P. Bruylants 
and A. Deweel: Contribution to the study of the action 
ofo O-magnestum compounds on nitriles. Ghitaro- 
nitrile and tum-benzyl-chloride. This reaction 
differs from that between the same nitrile and 
magnesium -phenyl- bromide: the product ` would 
appear to be @ cyolic amidme.—Edm. van Aubel : 

e calculation of the refractive indices of mixtures 


' and the formule of Dieterici and Lichtenecker. 


‘These two formule are apphed to published data 
on mixtures of acetone-water, and sulphuric acid- 
water, and the Dieterici formula ıs shown to 

better with the experimental results for these two 
mixtures.—P. Fourmarier: Obeervations on the age 
of the sedimen strate of the Belgian Congo ex- 


terior to the L system.—Th. De Donder and 
Fr. H. van den Dungen: The tification of 
relativistic sysatems.—A. Castille: e ultra-violet 


absorption spectra of some substances with two 
benzene nucleii—G. Van Lerberghe: The velocity of 
physico-chemical transformations.—Lucien Godeaux : 
A double pene of genus zero and bigenus one.— 
L. Vuylsteke: Contribution to the study of the 
reaction. between organo- esium compounds and 
nitriles, Dimeths oranan, — Désiré Tits: The 
action of amino-acids an the germination of Phyco- 
miyces NONS. 

Aug. 7.—Edmr van Aubel: The thermoelesctrio 
power of alloys. Experimental study of bismuth- 
thallium, antimony-tin, and antimony-silver alloys, 
from the point of view of the yariation of the thermo- 


electromotive force with the tage composition 
- of the alloy. The curve of the bigauth thaliana 
alloys shows one definite compound. Bi,Tl,. The 
antmony-tin curve shows two di tinuities, corre- 


sponding to definite compounds 8b, and Sb&Sn, 
and is shown on the antimony-silver curves. 


—J. E. Verachaffelt: The variation of surface tension’ 


with temperature. The theoretical conclusions de- 
duced by Van der Waals on the variations of the 
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sara tammon with temperature in the neighbour- 
ood of the critical temperature are not in agreement 
with ment. Van der Waals has assumed a 
perfect continuity of the equation of state in the 
neighbourhood of the critical pomt, and as this assump- 
tion is regarded, as not legitimate, an alternative 


proof not this continuity is given. The 
resulting equation 18 in fair agi ent with experi- 
mental resulise.—Victor and Willem: The 


movements on the cardiac 
pulsation in telecstean esa.—R. Moens and H. 
Steffens: The thermionic phenomena in & - 
netic fleld. The action of the magnetic field 1s shown 
by experiment to diminish the plate current and 
retard ssturation.—G. Homés: Variods energy 
balances of the Maxwell fleld plunged m a Mm- 
kowski fleld.—G. Balasse and O. Goche: The lummes- 
cence spectrum of cæsium produced in the di 

without electrodes.—A. Piccard and E. Stahel : e 
realisation of the Michelson experiment in a free 


inffuence of the respi 


balloon. The omental error was of the same 
order as the resultes obtained, so that no 
definite conclusion can be drawn. 


Rome. 

Royal Academy of the Lincel, Deo. 19.—E. Paternò : 
The transmutation of the elaments.—S. Baglioni, L. 
Bracaloni, and A. Galamini: In igations on the 
physiological action of alcohol: the aloobol content 
of the hlood of a fasting man following ingestion of 
alooholic quors. The curve showing the relation 
between the proportion of alcohol in the blood and: 
the tissue since the alcoholic drink was taken varies 
greatly in form according as the subject of the ex- 

ent is or is not @ habitual drinker. With the 

the maximum amount of aloohol m the blood 

is always reached, and this alcohol is di , more 
i sae A as e penta iner. The 
jective phenomena (drowsiness, incipient drunken- 
nees, etc.) are related di to the concentration of 
thé aloohol in circulation in any one individual, and 
Inversely to the rapidity with which, in different in- 
dividu the as isappears from the blood.— 
E. Bortolotti: Conform representations, and a new 
oe bet interpretation of Levi-Civita’s elism.— 

. Fantappié: The theory of analytical functions in 
the integration of linear tions with partial de- 
rrvatives of any order.—A. Weinstein: The analytical 
representation of certain iodic movements.—G. 
Rossi: The scmtillation of the stars. A historical 
résumé is given as a preface to a description of 
exponential: work.—A. Carrelli : The pa etiam 
of the eleaments.between calcium and. zinc. with 
the rare elementa, so also with the elements oon- 
stituting the group between calcium and zino, spectro- 
soopio mdicate a double iod of variation in 
the number of magnetons as a ction of the atomic 
number.—G. Scagliarini: Additive compounds of 
salts of quadri- and bi-valent elementa with organic, 
bases: probable nature of the secondary valenoies. 
—F. De Carli: Reactivity of nianganese dioxide in 
the solid state. Mixtures of manganese dioxide with 
the alkaline earths undergo exothermio reactions, 
which begm at comparatively low temperatures, 
namely, 150-250°; the mixture with cuprous oxide 
commences at 880° and that with stannous omde at 
180°. The oxidation of the dioxide is ihe by 
lead peroxide and by various anhydridic metallic 
oxides.—M. Salfi: Biol of Clacelina lepadiformés 
(Miller)—EH. Remotti : henomena acoompanying 
the crisis of sexual maturation of Gambusia. As 
regards oxidation proceases, sexually immature forms | 
of Gambusia it uniform behaviour, inter! 
only by the advent of sexual maturation, whieh acta - 

ifferently in the two sexes. 
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HorromoLogtoaL Soarsry or Lowpon, et 8&—Major E. W. G. Hingston: 
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Acids m tho Mther Extract of Oabbage Leaf Cytoplasm.—O’ Rosen- 
ham: Some Sterol Colour Reactions in their Relatson to Vitamin A.— 
nee er reas Some Observations on the Dual Neture of Vitamin B.— 
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Guenicat ve Removal of of Ammonia from Holutions ; (b) The 
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Moctang), at 7.—W. Thomas: Portraiture by Flashhght. 
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JUNIOR as 7.00.—J. Calderwood: An 
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t 
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and other Anomalies in Oollosdal Solutsons. 
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ais (aay Soorsty of Chemical Ind Ohemoal 
oron (at iiiad —Prof. J. W. Hinehley : The [mpa 
Ohemustry to the i 7 
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GEOLOOISTE AggOclaTIom (m a a of Anatomy, Untrersity 
College), at 21 80.— Prot. ame T Araton, of Fuss 
Remains of Man. 

Ampocutionw or Momoa BriecraiaaL Hwonremes (Morth of 
Branch), af 8 —O. D le Maistre: Standardisation of Colliery El 


Req tm 
Rutherford : 


RoraL Lasmrurion oF Gaur Beira, ab &—fhr 
The Alpha Rays and ther Applisataon to Atoms ture. 
(at Universtty Collage) —Annnal Goneral Mecting. 
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PUBLIC LECTURES. 


SATURDAY, Manon 12. 


Homo Mouswox (Forest Hill), at 3.80 —Mies M. A. Murray: Trading 
m Ancwsnt Hgypt. 


SUNDAY, Mirch 8. 
GUILDHODaE (Eocleston } at 8 0.— 
verwalram in Religion, with special reference | 
MONDAY, Manon 14. 
Uwrvarsrry or Luxps, at 8 —fir Bernard Pares : Present-Day Russia. 
Umrvaurnsrrr Oo ef 8.80. — fr Oliver Lodge: <A Century's 
Progress ın Physies (Centenary Address). 
THURSDAY, Manon 17. 
Kurg’s COLLEGE, at 5.80.—Prof L. T. Hobhouse: The Mind: Somology. 
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s Bebool, Grantham, with addressee 

fir J. J. Thomson : Newton's Work in Phymos. 

for F. Newton's Work m Astronomy. 

Dr. H. b: Newton's Work in Mechanics. 

Prof. G. H. Hardy: Newton's Work in Pure Mathemsatos. 

Dr. J. HL Jeans will and give an eddrems on leas Newton. 
At L— to polsthorpe Kanor Hoas ewton's birth- ) 
and vaii to where Mr. O. will on 


Newton's Ooontrysxie.—Abt 7.80.—Oslebrateon Dinner at the George 
Hotel, Grantham. Charman : Mir J. J. : Prof. 


the Bushop of Linedaln. 

Merck 20, at 11.15 22.—HBoon Bervies at the Parish Ohurch, 
Grantham’ Preacher—The Bishop of Birmingham. , 
CONGRESSES. 

APRIL 30 TO 2i. 

Journwis Nipicstrs Ma ET (at — 


ArazIL % ro M. 
Gamax Boar BOOTY FOR INTERNAL Maxprours (ab Wiesbaden).—Drscnsaions 
aL rei A and Fiesschmenn 7 Results 
OF eat wanetieal In 


introduoed by G Hatech A Merger with the German Rontgen 
arg PAPEN pits tet e EE sto 
and Mecbassinum for Internal 


ale ionia (asloding Taber bc gate 
Hasnisch and , and Flaschner 
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Scientific Method in Bibliography. 


TH printed chronicle of human endeavour in 

all civilised countries of the world, in many 
tongues and recorded in multifarious publications, 
has long been accumulating at a rate so great, that 
not merely is ita co-ordination beyond the power of 
any single mind, but also no central institution has 
bean able to analyse it, so that this priceless store 
of knowledge may be made available for further 
advance. 

At an earlier period, the author of a scientifle or 
technical paper may have cherished the fancy that, 
by publishing his work, he was giving it to the 
world. To-day we have learnt by experience {hat 
to print a magazine article may be merely adding 
padding to a volume on the library shelf, for, 
without an index to recorded information, ‘it is 
likely to become inaccessible. Nearly every one 
of that comparatively small band of workers who 
are patiently seeking to extend the boundaries of 
knowledge, to disoover new and better methods of 
manufacture, or to invent and improve apparatus 
and machinery, must have realised the continual 
duplication of effort, which acts as an ever-present 
check to progress. 

The lack of an extensive index to information 
was felt during the War; then machinery was 
hastily invented and methods of manufacture 
quickly devised, while the records of better ap- 
paratus and processes were lying buried on the 
library shelves. It is agreed that in peace and war 
a comprehensive guide to recorded knowledge - 
would be an asset of the greatest value that would 
lead at once to important scientific and technical 
developments, while without it untold time and 


‘nergy are being wasted throughout the world by 


the useless repetition of research and invention. 

Various attempts have been made from time 
to time to collect, classify, and distribute informa- 
tion. A large number of publications are, or have 
been, devoted to the bibliography of special sub- 
jects ; perhaps the greatest of all was the Inter- 
national Catalogue of Scientific Literature. There 
are, besides, many bureaux, both English and 
foreign, of divers types, engaged in the preparation 
of indexes to particular classes of information. 
Yet, in spite of all this activity, not the semblance 
of the desired key to knowledge is available. 

This deplorable failure, which is restricting pro- 
greas and prolonging unnecessary discomfort and 
inconvenience, may be due in great part to the 
lack of that which it ia the purpose of biblio- 
graphies to supply; thatis, information. For want 
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of knowledge, bibliographical research is being 
undertaken everywhere, at home and abroad, with- 
out attention to the canons of bibliography or pre- 
_ vious experience of ita methods. Each abstracting 
or indexing body adopts a different system of 
classification and the abstracts or index slips are 
produced without regard to size, so that they 
cannot be mounted on cards and amalgamated 
with other bibliographies, and the information 
collected becomes hopelessly lost in thousands of 
separate parts. Moreover, every bureau indexes 
or abstracts papers that are done by, usually, a 
number of other bureaux, and only a fraction of the 
literature is covered. 
The science of bibliography is not a subject of 
general study, and many scientific workers who 
realise the need of practical training in scientific 
method as well as knowledge of previous work 
appertaining to their special fleld of investigation, 
fail to understand that the same is true of biblio- 
graphy. The would-be bibliographer must bring 
a scientific mind to the study of his task and must 
gain proficiency in bibliography by laborious prac- 
tice. The indexing of scientific papers has also 
the added difficulty that the needs of scientific 
workers cannot be appreciated fully exoept by 
themselves. Thus an efficient index to scientific 
literature can scarcely be produced except by the 
application of a thorough knowledge of bibliograph- 
ical science, wide experience in its application, and 
expert knowledge of the subjects indexed; that 
is to aay, it is imperative that the scientific method 
be applied to bibliography. 
Since the preparation of a complete index to 
published information involves the co-operation of 
many workers, it is necessary that a single system 
of classification should be chosen, which must be 
kept up-to-date by some oentral body. If, how- 
_ ever, & definite classification were accepted and 
utilised by existing bibliographical undertakings, it 
would be possible to amalgamate their work into 
one series of cards which would go far towards the 
universal index desired. All information collected 
on & given subject would then fall together into 
one place to be available at need, and it would 
b ecome apparent that identical information is being 
collected from the same periodicals by many dif- 
ferent Indexing agencies, and that information on 
a given subject is interesting to workers in many 
different branches of science or technology. By 
consultation, overlapping could be avoided, and 
energy, at present being wasted, could be used in 
ndexing literature not dealt with hitherto. 

The International Classification, described by Dr. 
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S. C. Bradford elsewhere in this issue, is, ready to 
hand, such a scheme as is required for the prepara- 
tion of a great index to recorded information, and 
no other suitable system is available. The general 
adoption of this code would make possible now the 
realisation of the index desired. Some thousands 
of bibliographies are in actual progress. At present 
their utility is very limited. But merely to number 
the bibliograpliical titles by the International Classi- 
fication would make it possible to amalgamate 
them all into one index of the greatest value to 
mankind. The scheme has been utilised on the 
Continent as the basis of extensive bibliographies. 
The Classification is surely gaining ground and has 
received the support of the League, of Nations. 
Recently, in Great Britain, the Optical Society has 
published an English translation of part of the 
Classification which has been used for the classifica- 
tion of the index to ita Transactions. This can 
now be cut up, pasted on cards, and incorporated 
with other bibliographies numbered in accordance 
with the code. 

When the International Catalogue of Scientific 
Literature came to an end, it was obvious that 
sooner or later the preparation of a comprehensive 
guide to scientific literature would have to be re- 
vived. The ideal solution to the problem has been 
suggested to be the building up of a National 
Science Library to take every important scientific 
periodical or publication together with a complete 
index to their contents, so that documentary re- 
search could be carried out in one building without 
waste of time journeying to different libraries. 

As the Science Library at South Kensington 
contains an exceptionally extensive collection of 
scientific periodical literature, it seemed desirable 
that ita resources should be developed so as to 
ascertain the possibility of realising such an ideal 
library. An organised effort is being made to 
augment the fine collection of scientific journals 
and transactions in the Library so as to make it as 
complete as possible. This has been so successful 
that periodicals are being added at the rate of a 
thousand or more a year, and the Library now 
includes between six and seven thousand of the 
items in the World List. The continuation of this 
undertaking, if possible on a somewhat larger scale, 
should lead in a few years to the gathering in the 
Library of a nearly complete collection of scientific 

After very careful consideration, the Inter- 
national Classification has been adopted in the 
Science Library for imdexing the titles of ita 
books and more important papers. The Library 
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contains also sets of certain other bibliographies, as 
well as of some smaller undertakings based on the 
same system. All these are now being collected 
into one repertory, to which it will be possible to 
add any bibliographies that adopt this olassifica- 
tion afterwards. The whole will be available 
for consultation in the Library-together with the 
books, or from the index it should be possible to 
supply extracts by post at the cost of typing and 
`- postage. 

The work of the past three years shows that the 
attainment of the first half of the ideal is posaible. 
Its complete realisation would follow if it were 
possible for bibliographical undertakings generally 
to adopt the Decimal Classification of the Brussels 
Institute. 


Atomic Structures. 

(1) The Progress of Atomic Theory. By Dr. 
Albert C. Crehore. Pp. ii + 230. (London: 
Taylor and Francis, 1926.) 12s. 6d. net. 

(2) Die Welt der Atome: Zelm gemeinverstdndliche 
Vorträge. Yon Prof. Arthur Haas. Pp. xii +130 
+3 Tafeln. (Berlin und Leipzig: Walter de 
Gruyter und Co., 1926.) 4-80 gold marks. 

(3) La fisica det corpuscoh. Per G. Gianfran- 
ceschi. Terza edizione. Pp. [viii +267. (Roma: 
Università Gregoriana, 1926.) 18 lire. 

(1) HAT the Rutherford-Bohr atomic model, 

despite its remarkable success in explain- 
ing and oorrelating so many of the facts of physical 
and chemical science, is not yet universally 
aocepted, is evident from a study of the first of 
these three books, the title of which will probably 
lead many who are unfamiliar with Dr. Crehore’s 
writings to expect something quite different from 
what they will find. The book is really an account 
of the progress of the author’s own particular 
atomic theory. Although we fancy that it will win 
few converts to his views, it is, nevertheless, not 
without interest. 

Broadly speaking, Dr. Crehore believes, as 80 
many of us would like to believe, that all atomic 
processes can be explained in terms of classical 
electrodynamics. It will probably be in the earlier 
chapters that the work will prove least convincing. 
Here the author describes the atomic models on 
which his subsequent calculations are based. We 
are told that the hydrogen atom consists of a 
nuclear charge of two units with two spheroidal 
electrons in contact with it, one on each gide: 
similarly, the helium atom has a positive charge 
of four unite, and on each. side of this charge are 
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‘two electrons closely bound to it. From these 


two fundamental atoms Dr. Crehore proceeds to 
construct the more complex atoms by a suitable 
arrangement of hydrogens, heliums, and cementing 
electrons. His atoms are more or less olose- 
packed assemblages the linear dimensions of which 
are of the order of 10-4 cm. 

The difficulties presented by such atoms are’ 
manifold, but if once the reader geta past these early 
chapters and accepts, even if only for the sake of 
argument, the hypotheses, he will find the sub- 
sequent chapters more logical. Indeed, in the 
development of his theory, Dr. Crehore shows no 
small courage and considerable mathematical skill 
in dealing on classical lines with these urfton- 
ventional atoms. Perhaps the most interesting 
problem he sets himself is to explain why it is 
that atoms so small as 10-¥ cm. should build 
themselves into solids in which they are separated 
by distances some ten thousand times greater 
than this. For this problem he claims a solution 
in the case of hydrogen. 

The origin of a spectrum line of wave-length 4 
involves, according to this theory, an exoursion 
of an electron to a distance 0-054. This applies 
equally to the: optical and - X-ray regions. In 
considering the latter spectra, the author em- 
phasises the fact that this excursion is small com- 
pared with atomic distances in the solid. It is of 
interest to note, however, that recent direct deter- 
minations of long wave-length X-radiations would 
involve excursions considerably greater than the 
distance of closest approach of neighbouring atoms. 

In spite of a bold defence of these atoms, which 
includes an explanation, based on them, of gravita: 
tion, there are still many gaps which will have to 
be filled and many difficulties which must be 
overcome before the majority of physicjste will 
consider that the theory has progressed sufficiently 
far to replace that which is more or leas generally 
accepted. 

(2) If a course of Dr: Crehore has shaken, ever 
so slightly, the reader’s faith in the conventional 
atom of to-day, it should be easy to restore it by 
a study of the second of these books. Dr. Haas 
is well known as a writer with a very considerable 
gift for clear and concise exposition, and this latest 
work worthily upholds this reputation. It is 
based on a course of lectures intended for a non- 
specialist audience and covers practically the whole 
range of modern atomic physics. That is & great 
deal to expect of a relatively small volume, but 
the author has selected his material with excellent 
jadgment and woven it together into a convincing 
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narrative. There is no need to enter into the 
details of his presentation of the subject ; suffice 
to say that he shows us that, whether we approach 
the problem of atomio structure from the point of 
view of optical spectra, X-ray phenomena, radio- 
activity, or any of the other lines, we are led to 
similar conclusions and to similar conceptions as 
to the nature of the atom. 

If any one offers criticisms it will probably be 
the specialist, who may feel that the whole subject, 
as here presented, seems too simple, the interpreta- 
tion of the facta too straightforward, the structure 
of the atom too obvious. This is a criticism which 
most authors will welcome. Too often a book 

-which is perfectly sound from a scientific point of 

view is a very poor product when judged from 
a literary or artistic viewpoint, but Dr. Haas 
deserves our congrhtulations and gratitude for 
having written an account which is not only an 
up-to-date expression of the situation but also, 
above all, one which is readable. 

(3) The third volume, by Dr. Gianfranceschi, is 
of a different type again. It is intended for the 
student rather than for the general scientific 
_ reader. As the title suggests, the author is oon- 
cerned rather with the development of the electrical 
theory of matter than with the details of atomic 
structure., After preliminary chapters dealing 
with the basis of modern views of the structure of 
matter, he gives an outline of the kinetic theory 
of gases and its application to the theory of 





electrons. This naturally leads to a discussion | 


of the problems connected with the passage of 
electricity through metals and kindred phenomena. 
Following the historical development, the author 
introduces the quantum by a short account of 
black-body radiation, and then proceeds to a brief 
description of modern theories of atomic structure 
and optical and X-ray spectra. l 

It might be expected’ that such a book would 
be full of somewhat abstruse mathematical 
analysis, but Dr. Gianfranceschi has succeeded in 
presenting his subject with the help of only such 
mathematics as every serious student of modern 
physics and chemistry may be assumed to possess. 
It is essentially a theoretical work, and experi- 
mental methods and results are introduced only in 
so far as they provide a basis for the theoretical 
discussion or a verification of the predictions of 
the theory. The fact that the book is now in ite 
third edition is sufficient recommendation and 
sufficient proof that it has already proved its 
usefulness to a wide circle: without doubt, this 
- new edition will be as popular as its predecessors. 
No. 2904, Von. 119] l 
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The Endocrine Organs. 

(1) The Endocrine Organs: an Introductson to the 
Study of Internal Secretion. By Sir E. Sharpey- 
Schafer. Second edition. Part 2: The Pius- 
tary, the Pineal, the Alimentary Canal, the 
Pancreas, and the Sex Glands. Pp. xi-xmi+ 
177-418. (London: Longmans, Green and Co., 
Ltd., 1926.) 20s. net. ; 

(2) The Comparative Anatomy, Histology and 
Development of the Pituitary Body. By G. R. 
de Beer. (Biological Monographs and Manuals, 
No. 6.) Pp. xix+108+11 plates. (Edinburgh 
and London: Oliver and Boyd, 1926.) 12s. 6d. 
net. 


- (1) HIS volume completes the second edition 


of the well-known monograph upon the 
endocrine organs issued for the first time in 1916 
and founded on a course of lectures (Lane Medical 
Lectures) delivered by Sir E. Sharpey-Schafer at 
Stanford University, California, in the summer of 
1913. The second edition, in two volumes, has 
greatly outgrown its predecessor, and the second 
volume is the larger of the two, more than half of 
ita bulk being devoted to the pituitary body. The 
other endocrine organs treated in it are: the 
pineal body, the duodenal and gastrio mucous 
membranes in their relation to the production of 
secretin and gastrin respectively, the islets of 
Langerhans of the pancreas and the sex glands, 
including the interstitial cells of the testis, the ovary, 
and corpus luteum. 

The histology of these organs is detailed and their 
structure illustrated by numerous drawings and 
photo-micrographs; all admirably selected and re- 
produced. Development of the organ is described 
in the case.of the pituitary body, where its con- 
sideration is esential to a proper understanding 
of ita differentiation with regard both to structure 
and physiological properties. The chemistry of 
the active principles produced by the organs and 
the history of the attempts to isolate them are 
recorded in sgo far as trustworthy evidence is forth- 
coming. Much, however, remains to be investi- 
gated in respect to the chemistry of the internal 
secretions, and the threshold of this subject has 
barely been reached as yet. 

The physiological action of extracte of the organs, 
illustrated by admirable graphio records, and the 
history of their discovery, are fully detailed. The 
references to authors cited are exhaustive, and are 
given in foot-notes on the pages on which they are 
quoted, the value of the work being thereby greatly 
enhanced. 
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Clinical evidence bearing upon the effects of 
increase and decrease of activity of the organs has 
been wisely selected. The physician will find the 
book an invaluable one as an authoritative guide 
to the proper appreciation of what resulta may and 
may not be legitimately expected from the use of 
preparations of the endocrine organs as remedies. 
Unfortunately, the autacoids or self -remedies 
secreted by the endocrine organs do not lend them- 
selves in all cases to a relatively simple method of 
employment such as is illustrated by the active 
principle of the thyroid. 

The importance of the endocrine organs in 
physiology and medicine has long been established, 
but the grain is apt to be missed in the chaff, so 
abundant and varying in value is the literature 
of the subject. No one`is better qualified than 
Sir E. Sharpey-Schafer to undertake the sifting 
required, and in these two volumes he has succeeded” 
beyond praise in producing s standard work upon 
endocrinology which will be indispensable to the 
research worker and welcome to the physiologist 
and practising physician alike. 

(2) This monograph, profusely illustrated by 
drawings in the text, and by special plates of 
photo-micrographs and one of coloured drawings, 
deals entirely with the morphology, histology, and 
embryology of the pituitary body. The various 
classes of vertebrates are considered, and in the 
concluding chapters the homologies of the gland 
are summarised, a scheme drawn up of its evolution, 


and observations made upon the types best fitted. 


for experimental purposes. 

The opening chapter gives an indication of the 
methods of preparation employed by the author. 
No mention is made of Flemming’s solution, which, 
in the reviewer’s experience, is by far the best 
fixative for the pituitary body, but requires a 
special technique in the subsequent procedure of 
staining. The author has entirely missed the 
histological evidence of secretory material in the 
pars nervosa, although it can be demonstrated in 
abundance in all types of vertebrates in which 
extracts of the posterior lobe yield an active preasor 
material. Harvey Oushing (Cameron Lectures, 
1925) has indicated the importance of this material 
in the human pituitary, and has commented upon 
the surprising way in which it is ignored by many 
histologista. l 

Few references to the literature of the subject 
are made in the text, and the reader will find it 
impossible to distinguish between the original 
_ obeervations of the author and what has already 

been noted by others. This is a serious fault, and 
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deprives the book of much of ita value as a basis 
for further workers. An appendix gives a biblio- 
graphy of works upon the pituitary published 
since 1913. > 

Most of the illustrations are origmal. The 
drawings are helpful, but referemoes to them in the 
text are not always accurate; e.g. on p. 12 the reader 
is referred to Fig. 28 for an illustration of variations 
in the Golgi apparatus of the cels of the pars 
anterior of the mammalian pituitary, and on 
turning over a number of pages finds a line dia- 
gram of a transverse section of a'fowl’s pituitary. 
The photo-micrograpbs are far too crowded, and 
although well reproduced, lose in value because of 
their arrangement and the absence of an adjacent 
description. 

To turn from oriticism, it must be admitted that 
the author has recorded much work that is praise- 
worthy. Methods have been devised which appear 
to enable a differentiation to be made between 
pars intermedia and pars tuberalis. He has much 
to say that is interesting although one may not 
always agree with it, and his views upon the 
homologies and evolution of the gland cannot be 
lightly dismissed. P. TE, 


Our Changing Earth. 


Our Mobile Earth. By Prof. Reginald Aldworth 
Daly. Pp. xxii +842 (15 plates). (New York 
and London: Charles Scribner’s Sons, 1926.) 
21s. net. 


OF. DALY of Harvard once again has pre- 

sented in book form matter of geological 
interest gathered from all parts of the world, and 
has supplied the desirable connective tissue of 
theory and speculation. The present work is 
based upon a course of popular lectures given at 
the Lowell Institute of Boston. Below the surface, 
however, ‘it is easy to realise that it has been 
prepared for the serious student as well as for his 
lay brother. There is something of the fascination 
of Lyell’s “ Principles ”’ in these traveller’s tales, 
each one with ita moral; and the suggested 
references listed chapter by chapter at the end of 
the volume will be found most useful. The 187 
illustrations, too, are excellent; and an author’s 
note invites their reproduction except where 
covered by previous copyright. 

To begin with, we are introduced to earthquakes, 
with proper emphasis on their scientific importance 
as well as their frightfulness—fewer people are 
now killed by earthquakes than by motors. The 
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localisation of earthquakes in the Tertiary moun- 
tain belts is explained as a result of up-and-down 


and sideways adjustments of already folded masses. 
Observed surface displacements are discussed with 


copious illustration. In passing, one may perhaps 


protest against ring-cracks being referred, in Fig. 10, 
to “torsion of the ground.” These particular 
cracks are surely analogous to countless ring- 
fractures that a few years ago used to develop 
through settlement in relation to old shell-craters 
in Flanders. But to return from this aside, ‘Daly 
not only illustrates surface faulting in connexion 
with the 1906 San Francisco earthquake, but also 
shows how the final snap was preceded by a more 
distributed distortion that has been traced in 
observations of the U.S. Coast and Geodetio 
Survey. 

Daly next explains seismograms and the three 
kinds of earthquake waves distinguishable in these 
records. We are now getting to the heart of the 
subject. Advancing the usual argumente, our 
author claims that the continents are great dis- 
continuous masses of aggregate granitio composi- 
tion, and that they float in iceberg fashion with 
foundations immersed in crystalline basalt. He 
further suggests that below the crystalline basalt 
is a ciroum-mundane layer of glassy basalt, in which 
high temperature inhibits crystallisation. This 
conception has two important bearings upon 
volcanic and tectonio problems : it entails a limited 
inversion of the law of increasing density with 
increasing depth ; and it also gives a higher sub- 
crustal plasticity than might otherwise be expected. 
Probably many readers will hope that Daly will 
recast his theory to make his density inversion 
local as well as limited. 

A chapter naturally follows on volcanic action. 
It is a valuable résumé, with much stress laid on 
Kilauea in general and gas:fluxing in particular. 
St. Helena is also mentioned as a geological 
paradise, and regret is expressed that Napoleon 
did not realise his opportunities in this direotion. 

An instructive attempt is made to disentangle 
earth and sea movement in comparatively recent 
phenomena of emergence and submergence. 
Jamieson’s interpretation of isostatio earth-move- 
ment in connexion with ice-load is accepted as 
of prime importance for the understanding of the 
raised beaches of glaciated lands. On the other 
hand, a low raised beach, which Daly has traced 
along much of the shores of the Atlantio and 
Pacific Oceans, is attributed to a Neolithic with- 
drawal of water to augment some still existent ice- 
sheet.: Similarly, Darwin’s submersion theory of 
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explamed by Fisher in 1881). 
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atolls is brought into relation with release of 
water during the wane of the glacial period. It 
would be interesting if some other isostatic ex- 
pert were to approach Darwin’s theory fortified 
with the apparently obvious assumption that 
all oceanic volcanic islands must in course of time 
subside. 

The mountains of the globe are divided by Daly 
fairly comfortably into Mid- latitude-Mediterranean 


‘and Circum-Pacific zones. The nature of mountain 


folding and thrusting is illustrated, inter alia, by 
Fig. 148 of an overthrust outlier, Chief Mountain, 
Montana. In scenic expression it rivals the beat 
of the Swiss kiippes. Daly’s outlook upon moun- 
tain problems is naturally reminiscent of the 
writings of Dana, James Hall (of New York), and 
Dutton, but it has notably original features. 
Here we ‘need only point out that Daly joins 
Osmond Fisher, Dutton, Taylor, Wegener, and 
many modern alpinista in revolt against the old 
earth-contraction theory of mountain origin. He 
adopts instead the continental drift hypothesis, 
and adds new features. In outline, his statement 
is a8 follows : 

(1) Oontinental drift is of the- nature of a 
gigantio landslip—exoeeding in soale the tectonic 
landslips envisaged by Schardt or Reyer. 

(2)- A cause is suggested for the continental 
doming that is supposed to have preceded con- 
tinental slipping. 

(3) The glassy substratum makes slipping easy. 

(4) The alipping continents crumple marginal 
geosynolines. 

(5) The glassy substratum allows of subsidence 
of crust-blocks beneath crumpling geosynclines, 
and the fusion and expansion of these blocks is 
responsible for eventual elevation of mountain . 
chains. 

A feature which continually crops up in Daly’s 
discussion of mountains is an assumed lag between 
crumpling and elevation. In Europe, however, 
the evidence distinctly favours contemporaneity 


‘of these two phenomena (with, of course, later 


repetitions of upheaval in response to erosion as 
For example, the 
Tertiary Flysch and Molasse of Switzerland 
derived most of their material from already ele- 
vated Alps that were actually travelling. The 
travel was so real that the Flysch was in due course 
entirely incorporated in the Alpine chain, and even | 
the Molasses, though it formed later and farther 
north than the Flysoh, now lies marginally over- 
turned and over-ridden. 
E. B. Banny. 
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Letters to the Editor. 
or 
fas. Neither 


the writers of, rejected manusoripis wiended for this 
or any other part of Narornn. No notice ts taken 
of anonymous communtoairons. | 


The Band Spectrum of Mercury from the 
Excited Vapour. 


In my letter dated Mar. 1, which a in 
Natur® of Mar. 12,.p. 387, it was sta that the 
‘forbidden’ lme A2270 appeared in the excited 
vapour in association with the band spectrum.= 

now find that the other ‘forbidden’ line at the 
computed position 12655-60 also occurs in the excited 
vapour, and much more strongly than A2270. The 
observed postion of the line is 42655-7383. ‘This 
measurement might doubtless be improved upon, but 
the line is very definitely on the leas refrangible side 
of the line 426655 18 in a comparison aro trum. 
The ‘ forbidden’ line is absent from the latter, and, 
so far as I know, it has not been observed before in 
eny circumstances. - RAYLEIGH. 

erling Place, Chelmsford, 
Mar. 8. 





Truth or Convenience. 


De. WILDoN Cargr’s letter in Nature of Feb. 5, 
p. 199, serves as a reminder that the mathematics 
of relativity is one thing and the philosophy based 
on it is another; so I take advantage of the oppor- 
tumty to comment controversially on a few philosophic 
pointa, and especially to protest against a com- 
paratively recent anti-scientific tendency to teach that 
we are not making an attempt to ascertam actual 
truth about the universe, but only to formulate 
propositions that are practically helpful and con- 
venient. : 

In explaining the theory of relativity in ordmary 

stress 18 usually laid on the ‘observer,’ and 
at one time we were told that metaphysical ideas 
were evaded by attending solely to what could be 
observed with the aid of measuring instrumenta, and 
that thus physicists might be placated, since th 
were dependent on laboratory measurements for 
their knowledge. But if physicists had proceeded 
solely on that basis, they would not have got very 
far in their generalisations and theories. The laws 
and conceptions of physics, like those of mechanics 
and etry. are surely ideal; the exact truth of 
their propositions holds, not m the world of experience, 
but in an ideal world the axioms of which are mfinitely 
true if true at all; experience might enable these 
theorems to be rejected as false, but their accuracy 
could not be by any precision of measurement, 
emek Gn cet be laad 1o tio HHH or @ixth or perhaps 
the ninth decimal] place. 

The laws of motion, for example, and any other 
simple generalisation like Ohm’s law, originate as 
hypothetical challenges, to be definitely disproved if 

ible, or to be verified approximately, or to be 
modulated by subsequent refinement, or to be 
eee subject to certain conditions. Meanwhile 

y are taken as precisely true. Newton’s law that 
acceleration is proportional to resultant force was 
treated as exact; the minor dependence of the ratio 
on speed was a discovery two centuries later. . The 
constant ratio of emf. to current in a metallic 
conductor may be’ modified by many circumstances 
of which the molecular disturbance caused by the 
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current itself is chief. The law, moreover, may be 
found to apply to hquids, and be PAPPOR to 
rarefied gases. Departure from an ideal jaw in any 
given case is a matter of measurement. 
Truth ıs in the ideal. The actual world is an 
approximation thereto. No one has ever encoun 
an exact circle or triangle, but the Euclidean pro- 
positions apply to actuality as near as makes no 
matter. t is perhaps the excuse for saymg that 
we do not aim at truth; but it is a bad excuse. We 
always aim at truth beyond the range of our experience 
or measuring achievements. Absolute truth may be an 
unattainable ideal, but ıt 18 our clear and permanent 
arm. 
Similarly, the relativity axioms are incapable of any 
but approximate verification. They, too, belong to 
the ideal. This apps obviously to the equations, 
which as they stand are superhumanly accurate, but 
it also apphes to the verbal interpretation or elucida- 
tion of such equations in terms of different obsegvers. 
On no practical grounds can ıt be held that measure- 
ments made by an observer flying past the instruments, 
or the thing to be obeerved, are just as ood as those 
made by one who is aittmg and t we have 
no reason for preferring the observations of one more 
than those of the other. I take ıt that all the modes 
of statement in which different observers are men- 
tioned are merely attempts to put into words, and 
thus make clear to literary philosophers, the meaning 
(say) of the Larmor-Lorentz transformation. From 
this point of view no doubt an ‘observer’ can be 
replaced by a photographic plate, except that neither 
a photograph nor anythi else has a meaning until 
it is interpreted by a mind. But so far as the record 
is concerned, it does not matter whether the images 
are on the retina of the eye or on something else: 
the tltimate interpreter, in either case, is interpreting 
a physical record. 
e exposition of the basal principles of relativity 
by Dr. Jeans in the new volumes of the “ Encyolo- 
Britannica’ is a masterly production, and as 
e does not enter upon philosophy, save in a few 
subordinate sentences near the end, no fault can be 
found with it. But when it comes to an application 
of those principles to philosophy the ground is far 
leas secure. e subordinate sentences I refer to in 
this fine article are where he says: 
“ Relativity teaches us that this velocity [lotu] 
is always precisely c, and this in rteelf disposes o 
the ether of F y and Maxwell.” 
But surely the teaching of relativity on that subject 
is an assumption, based no doubt upon negative 
experimenta and highly plaumble, but not really 
vertfied ; hence its force as an abolishing agent is by 
no means overpowering. It might even be said that 
the relativity rule for compounding any two velocities, 
u and v, essentially implies a medium in which the 
motions occur, because its characteristic constatutional 
velocity o is inevitably involved: Nevertheless it may 
be fully admitted that an ether subject to the ordinary 
laws of d ics, 80 as to be illustrated by mechanical 
models, had to be abandoned. our science 
end natural laws have hitherto Been Imited to 
matter. Directly we beyond that we are in the 
dark: somewhat Literally our senses leave us. That 
is why I presume we are so loath to admit the 
existence of anything ummaterial. 
in, it is said that it ‘‘is impossible to ds- 
criminate between gravitational and centripetal 
acceleration’’; but surely one has relation to an 
axis, the other to a centre. At any given place 
discrimination may be im le; but taking the 
whole surface of the into consideration 1t is 
not impossible. It is well known that they have 
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been and must be discriminated: so, of course, the 
above is not Dr. Jeans’s meaning, unless absolute 
rotation’ is abolished. But it is apt to be taken as his 
meaning, and so force or constraint gets abolished too. 
Again, it is sometimes wrongly understood that two 
eventa are gaid by relativista to be simultaneous when 
& Ta OE ee eee Or in the words 
of philosophical article unmediately following that 
of Dr. Jeans: “If a ray of light can move so as to 
be present at both events the interval is gero.” Thus 
it might be understood that the flash of a pistol was 
gimultaneous with its impression on the eye; or that 
the outburst of a solar flame or a new star is Byn- 
chronous with the formation of Ite i on & plate. 
That is doubtless the appearance, abit ae no reality. 
Every one really ows for. time taken by the 
meesenger. ‘Interval’ is a new technical term, 
mvolving both and time, which may as it were 
‘partly or wholly cancel each other. The statement 
quoted above is only an interpretation of the usnal 
expreasion for an interval ds in the so-called four- 
dimensional equation, 
-dë eda! + dy" + de® — dde, 
with ds=0 when light is concerned. In the inter- 
Sieso of this tion, in which the velocity o 
been introdu that velocity is often called. 1, 
and elimmated; but we cannot eliminate it from 
reality and regulate the nature of time or the sequence 
of eventa to suit any Bante traveller. Zero interval 
does not mean simultaneity m time. The observer 
ought never to be allowed the last word. I suppose 
1t may be said that thunder and lightning are 
really and y simultaneous; but that cannot be 
the impression of any obeerver. Ascertained truth 
is the result of ẹ mental operation superposed on 
mere Observation. One observer may be as good as 
another, but an interpreter surpasses both. 


convenient. 
surditiea can be tolerated,if they help us to arrive at 
results. Well, I admit that can be tolerated 
in an interim manner; as in any consistent system 
of mathematics, +/- 1 and the rest are vary useful ; 
but they always disa from the final result, or 
at least from the mterpretation of that result. The 
tendency that I fear is that some of the absurdities 
will be retained by ee, minded inter- 
preters, and will be foi into their scheme of 
reality. For example, m d with the quantum 
drop of an electron from one orbit to another, some 
writers seem. ing to contemplate the extinction of 
an electron In ane and ita re-creation in another ; 
so that its world-line, instead of being contmuous, 18 
dotted. (I see that this very thing 1s illustrated in 
a letter immediately follow: Dr. Wildon Carr’s.) 
Again I find in a review of a book by Prof. G. N. Lewis 
in Naturnx of Feb. 12, p. 228, an assumption that 
destination affesta emiasion, or that an atom only 


emits light to or towards another atom; or in other 
words, “that we can influence events which are 
already .’ Bo that, for example, the dark spaces 
in interference bands are to be accounted for by the 


light that would have fallen there bemg actually 
not emitted. This last contention, however, ee 
some of the others, is demonstrably false ; rT we 
` know that interference is only istribution, and 
that extra light is accumulated in the bright spaces. 


Some popular statements about interference, however, 
have poopie to sup that light destroys light, 
not only locally but absolutely, in contradiction to 
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the conservation of energy. ‘Trivial errors like this 
may be of no consequence; but somehow le 
are led to say, what is actually said on p. 298, that 
the question of true or false “has no meaning in 
science. All that one is concerned with, as in the 
case of all scientific theories, is its usefulness.” I 
venture to that contentions of that kind ought 
to be stigmatised and rebelled agamst as heresy. 
There is a further but more recondite contention . 
that our great physical generalisations (the oon- 
servation and relativity laws, for example) are not so 
much laws of Nature as identities, when properly 
regarded with full knowledge, so that their contrary 
is inconceivable. There may be some important 
philosophic truth in this, and perhaps it might be 
extended to include Í that is; ao that, 
regarded from an im le point of view of full 
and complete knowledge, everything ia inevitable and 
could not be otherwise (unless this is limited to the 


Inorganic world, and is not true of life and mind). 


However that may be, the rat of these identities 
is the achievement of scientific exploration, and surely 
such identities are a real truth about the nature of 
things, and not mere human conveniences of expression. 
R as conveniences, some relativity statements 
er fail by not being convenient. 

I know that this is a presumptuous letter, open to 
attack from many sides; but I do want to enter 
a protest the idea creeping -into scientific © 


ing 
osophy (not po sufficiently rded against 
by that admirable flee hic rete Seni the late 
James Ward and J. H. Poynting) that we are not 
out for truth, but only for handy methods of formula- 
ton; and, further, that we can contemplate ab- 
surdities, geometrical and other, not only as suxrilary 
and contemporary and intermediate aids, but also 
ag representing something actually existing in the 
universe, although repugnant to our mental make-up. 
For mind, after all, is part of the universe,—by it our ` 
laws are formulated, and on it our test of truth 
depends. Minds are not infallible, however. It is 
therefore neceasary to bo cautious im stigmatiaing 
anything as an absurdity, lest ita absurd aspect be 
relative to our own incomplete experience and 
inadequate knowledge. OLTE LODGE. 





Radio-activity and the Heat of the Earth. 


WHILE recognising the importance of the evidence 
brought forward by Dr. Lawson in Natuus of Feb. 
19, p. 277, I cannot agree that it is sufficient to 
demonstrate that only an insignificant portian of the 
energy emitted by radio-active elements m rooks is 
expended in effecting changes in the surrounding 


minerals. He states that when’ such elementą are 
laced in tubing, the absorbed in pro- 
cae m cations in the oes not amount to 


more than one per cent. of total given off and is 

robably not more than about a tenth of this value. 

e infers that a similar state of things must prevail 
where biotite mica instead of glass is to the 
radi ivity, and this in spite of the fact that on 
heating the pleochroic spheres (usually referred to as 
haloes) that result, they “ exhibit the phenomenon of 
thermo-luminescence,” but claims that “the energy 
go liberated does not produce catastrophic resulta, 
and is manifestly small.” The last statement is, to 
say the least, by no means obvious. The question at 
issue is simply quantitative, and it therefore seems to 
be dangerous to argue that because glass tubing con- 
taining about 70 per cent. of silica and a4 certain 
amount of lime and soda absorbs but a small pro- 
portion of the radio-active energy, this will also be 
the case with biotite containing, say, 38 per cent. of 
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silica with smaller amounts of alumina, iron oxide, 

tash, and titanium oxide. That the alteration in 
the biotite caused by the radio-activity is'very con- 
siderable follows from the fact that, as ahown by 
Dr. Brammell of the Imperial College, the pleochroic 
spheres persist even when the biotite has con- 
verted by pneumatolytic agencies mto a substance 
practically identical with muscovite. He also found 
that it was necessary to keep biotite at a dull red heat 
for about six hours to render the ‘ haloes’ invisible. 
During that tme a very large amount of heat might 
be released without ‘‘ catastrophic resulta.” 

Recently, records have been published of a p 
boring at Babheldevia in the Cape Provinoe of Bo 
Africas (about Lat. 30° 80’ S. and Long. 21° 35’ E.), and 
they deserve consideration in connexion with this 
question. It reached a depth of a roximately 
5080 feet, and a survey by Prof. G. A. Watermeyer 
(Trans. Geol. Soo. S. ica, vol. 26, pp. 65-7, 1924) 
showed that the oe could not be ın error more 
than 0:3 of a foot. Temperature measurements were 
made by L. J. and H. Pirow with the greatest 
care (ib. . 50-64). Down to 2137 feet the rocks 
consisted of horizontal Ecos and Dwyke beds, shales, 
with occasional dolerite sills, and tillite. Then came 
550 feet referred to the Fish River Series, correlated 
with pre-Cambrian Pretore Series. The remainder 
of the boring was in the ancient granites and gneiss 
which outcrop about fifty miles to the northward. 
They are widely extended m South Africa, not only at 
the surface but also below ground, as evidenced by 
gee in the Kimberlite pipes (Du Toit, “* Geolo 
of South Africa, p. 44, 1926). ey probably underlie 
all sediments except the primitrve metamorphic rocks 
of pre- Witwatersrand into which they a to 
be intrusive, and extend downwards for 4 depu of 
several miles at least. Being of acid composition they 
are presumably rich ın radio-active substances. They 
must contain, too, a considerable amount of potassium, 
which Dr. Lawson claims as being radio-active. 

The average temperature ent for the whole 
depth of the boring was 1° C. in 31 m., but varied. 
from 1° in 18-3 m. to 1° m 51:8 m., mainly in accord- 
anoe with the conductivity of the local rock. In the 

ite and gneiss, the conductivity of which lies 
tween 0 005 and 0-006, the averago gradient was 1° 
in 45-4m. In shale the gradient was at ita highest, 
1° m 18-8 m., for the conductivity of shale is stated 
to be only 0-0023. In the Witwaterarand mines the 
gradient 18 60 low as 1° C. in 112-8 m., the conductivity 
of vemn-quarts and quartzite being-0-0096, and that of 
pure quartz more than twice as much. 

It ia remarkable that the presence of extensive 
granite and gneiss in the lower 2400 feet of the bore, 
and for a far greater depth below, seams to have had 
no pen effect on the gradient. Unfortunately, 
no determination ofthe radio-activity of the abs 

to have been made. It is to be 
is will be carried out, as the cores are 
Jons W. Evans. 


traversed &p 
hoped that 
apparently stall available. 





‘Seizure’ with Sliding Surfaces. 


In his letter to Natura on “The Polishing of 
Surfaces ” (Feb. 19) Mr. N. K. Adam refers to Hardy’s 
work on statio fmction, showing the plan Spee of 
surface particles of glass when one glass ides 
over another glass surface. In a leading article, 
Engineering (Jan. 28, 1925) emphasises the difficulty 
in understandi how forces of cohesion, exerted 
through surface layers, can ever be great enough to 
overcome the forces of cohesion between s particle of 
glass on the surface and the particles of glass immedi- 
ately below the surface, in order that a scratch may 
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Engineering, as an alternative 
urse to ideas with regard to 
friction which Prof. : uir pa me iets described so 
long ago as 1776 by Oliver Goldsmith in his “ Survey 
af fi anmental Philosophy ” : ‘‘The little maings in 
one body stick themselves into the small cavities of 
the other in the same manner as the hairs of a brush 
run into the i ities of the coat while it is 
brushing. Tf the bodies slide one over the other, the 
little risings of one body in some measure tear or are 
torn by the opposite depressions.” 

What appears to me as & better explanation of the 
ee mao of ‘ seizure ’ is afforded by the suggestion 

made with to the polishmg of surfaces 
(Navona, Sept. 4, 1926), namely, that actual fusion of 


result. The wmiter in 
explanation, has 


the surfaces occurs. The temperature at the point of 
seizure (one of.the many points of ‘ contact’ between . 
plane surfaces) rises 80 h that actual fusion of the 
glass occurs across the layers, with t 


(in the letter referred to above) to the “ small thermal 
conductivity of the materal,” and his comments with 
regard to points of contact, indicate that some further 
explanation of the manner in which the thermal 
agitation is set up is desirable. 

Space demands brevity, but there should he little 
difficulty with regard to the pointe of contact. Even 
such a material as wash-leather cannot possibly adjust 
itself to molecular 1 ities. With regard to the 
setting up of the molecular agitation, it may be helpful 
rf I refer again to the analogy of originating sound. 
vibrations. My attention has been directed to a 
calculation made many years ago (I do not know by 
whom) showing that the natural frequency of sound 
or elastic vibrations of a particle of molecular diman- 
gions is a high temperature frequency. Thus fre- 

ency = /B/p/2i= ./104/10-*=10™ per sec., and the 

ency of the dominant wave length in black bod 
radiation at a ‘ bright red temperature’ 18 about 10° 
vibrations per 960. 

In conclusion, I would comment on Mr. Adam’s 
statement that ‘‘Clearly the random removal of 
particles . . . from one point of the surface to another, 
must result in forming an amorphous layer, 1f continued 
long enough,” by remarking that the ends of a freshly 
fractured glass rod do not cohare when pressed into 
contact again, and I do not understand how small 
fragmenta of glase in the degen rocees can form 
an amorphous layer, poli or otherwise, without 
the intense molecular Eae or increase in tempers- 
ture which gets rid of the surface layers. 

JANES ML. MAOAULAY. 
Natural Philosophy Department, 
Royal Technical College, 
Glasgow, Feb. 24. 





On the Volatility of Borax. 


Ix a discussion of the standardisation of hydro- 
chloric acid with different standard substances (J. 
Amer. Chem. Soc., 70, 1772, 1926), I made the follow- 
ing remark : “« After the substance {borax] had been 
dried at 200°, the crumble was placed in an electric 
rature of 700-750°, i 


G. E. Stephenson (J. Chem. Soc., 122, 150, 1925), who 
state that fused borax loses sodium oxide. Even 
after the substance had been heated for two hours at 
800° the weight did not ae 

Prof. Briscoe and P. L. binson (NATUBÐ, 118, 
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374, 1926), remark on this statement that the fact is 
well established that borax is volatile at high tem- 
peratures. They even were able to show in a qualita- 
tive way that fused borax is decomposed at higher 
BA planeta They say: ‘‘ The inside of the silica 
muffe used for the fusions of borax in our investiga- 
tion was completely coated with a white Te 
enamel, ebout 0:06 inch thick, of a product of a 
reaction between the volatilised maternal and the 
silica.” 

As there is such a discrepancy between Briscoe's 
and my own resulta, I repeated the latter, but again I 
found & negligible loss in weight after two hours heat- 
ing at 800°. ow Prof. Briscoe and his collaborators 
say they fused the borax in a platinum dish (large 
surface), in the electrically heated muffle in a current 
of ar free from carbonic acid and dried over solid 
caustic potash. In total they heated it for 2-24 hours. 
Hence they worked under conditions very favourable 
for volatiligation. In my experiments the borax was 
hea in @ covered platinum crucible (surface of the 
fused borax about 25 cm.), without passing a current 
of air over it. 

In order to check the results formerly obtained we 
heated about 3 gm. anhydrous borax in the electric 
oven under the same conditions as described. 

We continued the heating for about fifteen hours at 
880°, and afterwards twenty hours at 040°. Atdifferent 
intervals the borax was weighed (It 18 unn 
to take precautions against hygroscopicity of the 
pot heed salt, as the melt of borax with its amall 
surlace attracts water from the atmosphere very 
slowly. Even after standing in an open crucible over- 
night in the balance, the weight did not change.) 
From the results ıt appeared that the borax lost at 
880° 0 16 mg. per hour, and at 940° 0 23 mg., due to 
the volatiligation. 

We must therefore confirm the statement of Briscoe 
and his collaborators, that fused borax 1s volatile. On 
the other hand, ut is ewdent that under favourable con- 
ditions (heating 1n a crucible without pessing over ıt a 
current of air, and at a temperature of about 800°) the 
loss dus to the volatilisation of sodiu oxide 18 so small 
that tt 18 negligible, even for most accurate analysis, uf 
the heating t8 not prolonged for more than two hours. 

I. M. IKOLTHOFEF. 

Pharmac. Lab. of the State Univ., 

Utrecht. 





The Coat of Sheep. 


IN an important work, “ Das Haarkleid des 
Menschen,” publahed in 1908, Dr. Hans Fnedenthal 
points out (1) that in man the coat between the fourth 
and fifth month of development consists entirely of 
fine wool fibres, and (2) that shortly before birth 
there appear among the fine wool fibres strong 
pigmented fibres with a pith or medulla, t.e. fibres 
corresponding to the coarse fibres forming the outer 
coat of wild sheep. Hitherto it has been assumed 
that the simple pithless fibres forming the coat of 
the Merino and other flne-wooled sheep are modified 
true heir fibrea*-hair fibres that have lost their 
medulla, from which, according to Bowman (the 
author of the standard work on wool), “the medulla 
has been bred out.” From an investigation which 
has been ın hand for some time on the structure of 
the fibre forming the coat of sheep, 1t has been 
ascertained that ın sheep, as in man, the first coat 
consists entirely of simple pithleas fine-wool fibres. 

In the case ataheen, the geatation period lasts about 
twenty-two weeks. Though at the end of the 
twelfth week of development there are only a few 
fibres on the lips and at the tip of the tail, there is 
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a complete coat at about the end of the fourteenth 
week. The fibres forming the first coat vary in 
length. In some areas they are so short that they 
are inconspicuous, in others they are nearly a quarter 
of an inch in length. The long fibrea in sheep at 
the end of the fourteenth week, like the long eyebrow 
fibres in the human embryo, are obviously wool 
fibres. Though up to the middle of the fifteenth 
week the coat consists entirely of fine pithless wool 
fibres, at the end of the Atteenth week, more especially 
in the embryos of Highland Blackface and other 
coarse-wool breeds, shore coarse true-hair fibres 
with an interrupted or a contmuous medulla are 
found among the fine-wool fibies of the first coat. 
As the development proceeds the coarse medulated 
fibres increase in number, and even in some fine- 
wooled breeds attempt to form an outer coat. In 
Europeans, as Friedenthal points out, there is, even 
in old age, usually a veatige of the first coat of wool. 

In all wild sheep there 1s during winter a complete 
inner coat of very fine wool and an outer coat of 
coarse hair. Even in present-day domestic fine- 
wooled breeds there 1s always, on the head and 
limbs, a remnant of the original ancestral outer coat 
of coarse hair. 

From this short account of the investigations in 
hand, it follows that a study of the coat of sheep 
during fœtal life lends no support to the view hitherto 
held by Bowman and others that wool is hair from 
which the pith or medulla has been bred out, but shows 
that wool 1s a distinct and pmmitive type of fibre 
different alike from fur and hair. 

J. Cossar EWART. 

The University, Edinburgh. 





Non- Magnetic Films of Iron, Nickel, and Cobalt. 


THE letter by Mr. Hanawalt and Prof Ingersoll on 
“ Non-Magnetic Films of Iron, Nickel, and Cobalt ” 
(NATURE, Feb. 12, p. 234) raises a number of in- 
teresting questions. 

Oseen’s explanation (Z. fur Phys., 32, 040; 1925) 
of the properties of the previously announced non- 
magnetic films of nickel was based on the supposition 
that ‘non-magnetic’ signified not only the loss of 
ferromagnetism but also of the magnetic moment of 
the nickel atom itself. An electronic rearrangement 
but no other change was postulated as a result of 
which the nickel atom obtained a completely sym- 
metrical confi tion, thus leacung to a non-magnetic 
film in the above double sense. It may be pomted 
out that, while such an explanation could be extended 
to the case of iron, ıt would not be applicable for 
cobalt, as this atom contains an odd. number of 
electrons. 

It 18 not possible to state definitely from the data 
so far published whether the term ‘non-magnetic’ 
should a i as in Oseen’a paper or merely 
as indicating a loss of ferromagnetism as it 19 appar- 
ently intended. S8o far as the physical nature of the 
a a films 18 concerned, 1t seems that these 
may differ from the ordinary metals in bulk in that 
(1) the metalle atoms are farther apart; (2) chemical 


combination Doany of a rather loose type may 
have taken place; and (3) there may have n an 
electronic rearrangement in the metallic atoms. (1) 18 


shown to be the case from Hanawalt and Ingersoll’s 
observations, and (2) 13 rendered probable. The reality 
of either (2) or (3) or both could be determined if it 
were possible to state whether the material of these 
non-magnetic films is diamagnetic or paramagnetic, 
and in the latter case, by measuring the susceptibility 
over & of temperature, to evaluate the magnetic 
moment of the metallic atoms. The occurrence of 


_ 
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paramagnetiam would be consistent with the existence 
of change (1) with or without (2) and (8). A know- 
a of the actual magnetic moment would probably 

le a definite decision to be made as to the reality 
of changes (2) and (3). 

If diamagnetiam were found and the films of iron, 
cobalt, and nickel are really of a similar nature, then 
it would be v probable that all three had 
taken place. The metallic ions would then he in 
states which might correspond to that of iron in, say, 
K,Fe(CN),, cobalt in moat co-ordination compoun 
of tervalent cobalt, and nickel in, Bay Na,Ni(CN),. 

. O. JACKSON. 

Department of Physics, 

Unrversity of Bristol. 





The Action of ‘ Antiknocks.’ 


Tre following conclusions, amongst others, have 
been reached during an investigation on the effect of 
‘ antiknocks ’—such as lead tetraethyl—on ‘knocking’ 
in petrol engines : 

ii Antıknocks do not influence detonation in rapid 
combustion mixtures (Proc. Roy. Soc., 114, 137, 1927). 

(2) They function ın the initial stages of the 
combustion a8 n ive catalysts. In the slow com- 
bustion of a hydrocarbon, aldehydes are produced 
which readily form peroxides, which auto-catalyse or 
induce oxidation of the earlier stages. If these are re- 
moved, combustion proceeds more alowly. By reason 
of such effecta on the processes of alow combustion 
preceding ignition, ‘antiknocks’ mfluence greatly 
the ignitmg temperature, particularly in the case of 
aldehydes. ly they effect those same processes 
which occur at a flame front in a comparatively slow 


b mixture. 

(3) Those metals which .give effective organo- 
metallic antiknocks are found to be capable of formi 
higher oxides. Such metals as potassium, whic 
form peroxides in equilibrium with other oxides at 
about 400° C. are very effective. Non-oxidisable 
metals such as gold are ineffective. The unstable 
peroxide formed m the combustion of the fuel and the 
metallic peroxide are considered mutually to destroy 
each other. The rate of destruction of the positive 
catalyst is greater than its rate of production, so that 
combustion is delayed. The metal atoms m a state 
of incipient -omdation are thus the effective anti- 
catalysts. 


fa] 


(4) A purely organic antiknock lke aniline is 
effectrve for the same reasons; only those of 
organic substances are effective as antikn ag 


have been shown to be effective in retarding the 
oxidation of certain aldehydes at normal pine 
tures in the liquid phase. The mechanism adduced 
‘to explain their action in such circumstances by 
Moureu and Dufraisse is similar to that which we 
have given above. Such o o antiknocks them- 
selves undergo combustion and are destroyed, a larger 
quantity of the negative catalyst being therefore 
re for the same effect. 

5) Both for ‘ignition’ and ‘knocking’ there 18 4 
condition of sensitiveness to change of reaction rate, 
and the effect of ‘ antiknocks ’ is ın general much the 
game on the two phenomena. The views iNet are 
supported by the affect of such substances (aldehydes, 
organic peroxides, eto.) which promote knocking or 
favour ignitability. 

These conclusions elaborated and the experimental 


data which them, will be detailed in papers 
which it igs ho goon to publish. 
A. EGERTON. 
8. F. GATES. 
Oxford. 
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Electron ‘Reflection’ in Vacuo. 


In the Proceedings of the Cambridge Phtlosophtoal 
Society (Pt. 5, vol. 28), just received, there is an 
interesting article by Mr. O. F. Sharman on the 
application of the magnetic spectrum method to the 
study of secondary electron emission. 

Several investigations of this type are now and 
have been for some time in p in this laboratory, 
and we hasten to pomt out t at least one of our 
results obtained within the last~six months has a 
bearing on Mr. Sharman’s work. We find, in accord 
with him, that a fractaon of the electrons emitted 
from a filament and accelerated towards a reflecting 
plate under potential V are ‘reflected’ with energy 
corresponding to that full potential V, and that 
energies immediately leas than about 12 volts below 
P appear: to be abemi a Tosi of ie. spectrum 
photographs taken. Generally 
continuous spectrum starting at ( 
down to lower energies in an im manner. One 
of the two hundred or so pho phs so far obtained 
is here reproduced (Fig. 1) with a potential scale in 


| i 
s Fr sb 


VOLTS £38 £00 /60 /20 
Fra 1. 


ing, there is & 


- 12) and extending 


volts added for comparison. The sharp-edged black 
line ın the spectrum at 238 volta shows the ‘ reflection ' 
ee & cop target m this icular case) of the 
energy electrons; there is then a white space, and 
thereafter a 1 reflection of all enermes below 
about 226 volts. We think that this gap of 12 volta 
is in all probability real and not instrumental, as 
Mr. Sharman . Our expermmental results are 
in agreament with a short note by J. Becker (Phys. 
Rev., 1924), in which during an investigation into 
the photoelectric emission from various surfaces a 
very similar effect was recorded. 
D. Brown. 
R. WHIDDINGTON. 
Physics Laboratories, 
The University, 
Leeds, 
Feb. 17. 


Is Darwinism Dead? 


REFERRING to the correspondence in NATUBE of 
Feb. 19, p. 277, Mr. H. Belloc writes to say that his 
statement the impossibility of birds having 
been evolved from a reptilian form was based on 
Prof. L. Vialleton’s “ bres et Ceimtures des 
Vertébrés Tétrapodes’’ (1924), not, as Sir Arthur 
Keith had sup , on that author's “ Éléments de 
Morphologie des Vertébrés ” (1911). The mustake 
seems to us to be immaterial to the question at issue— 
namely, ‘‘Is Darwinism Dead ?’’—and we 
that it would not have occurred if Mr. Belloc 
followed the usual practice of giving references to 
his authorities. 

As to the particular point under discussion, it has 
been referred to the | authority upon the subject, 
who replies: “It is absolutely certain that the birds 
EDITOR, NaTURE. 
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The Sun, the Earth's Atmosphere, and Radio Transmission. 
By Prof. 8. Carman, F.R.S. 


ri 'HE immense present-day importance of radio 
communication has directed the attention of 
a -wider circle than ever before to the conditions 
revailing at great heights in the atmosphere. 
ven to the professional meteorologist it seemed 
formerly that what happens above a height of 
30 or 40 kilometres has no bearing on the practical 
affairs of humanity, however interesting the 
problems of these upper levels might be to the 
ure theorist. Almost the only influence of these 
evels upon the technical operations of mankind 
seemed to consist in the occasional seine dae of 
telegraphic communication at times o t 
magnetic storms and auroral displays; the inter- 
ferenée was pretty clearly due to currents induced 
in the earth and the cables by the rapidly varying 
Magnetic field, but the direct association of the 
latter with the upper atmosphere was somewhat 
hypothetical, though the aurore were quite 
indubitably atmospheric phenomena. 

Now that si on is not confined to 
cables, and electromagnetic oscillations over a 
wide range of wave-length are sent out into space, 
the upper air assumes more direct importance, for 
it is known that a large part of the energy trans- 
mitted to distant points travels intermediately at 
high levels. The manner in which the waves are 
effected in the upper levela is already partly 
understood ; the rate of propagation is increased 
by the presence of ions, so that if the ionisation 
increases with height the upper part of a wave front 
travelling at an upward inclination to the hori- 
zontal is tilted forward, and the wave train may 
thus be refracted downwards again, quite sharp 
angles of bending being possible. At the same 
time, some of the ene of the wave, communi- 
cated to the ions, is lost by the latter during 
collisions with surrounding PA ; if the mean 
free path of the ions is short, and collisions frequent, 
the energy of the waves may be rapidly absorbed ; 
the absorption increases with the density of the 
‘lonised layer, and is greater for long (low fre- 

uency) waves than for short waves. Moreover, 
the earth’s magnetic field deflects the ions while 
they are oscillating under the influence of the 
waves, and brings about a change of polarisation 
of the waves, which is nsible for some of the 
errors in direction-finding by wireless. 

These facta make it clear that changes in the 
ionisation of the upper atmosphere have an 
important bearing on wireless transmission, and 
should be carefully investigated in order that, if 
possible, the methods of signalling may be adjusted 
to the changing conditions. Probably in the titans 
the upper atmospheric phenomena will become 
known by wireless investigations themselves with 
a thoroughness and detail not otherwise attainable 
—the results already achieved seam to promise this. 
But, at least in these early days of such work, some 
help towards the understanding of wireleas prob- 
lems may be gained from the knowledge slowly 
accumulated during three or four generations by 


No. 2994, VoL. 119] 


the study of solar phenomena, aurors, and 
terrestrial magnetism. 

The ionisation of the atmosphere at high levels 
may be partly due to the penetrating radiation 
studied by Kolhorster, Hess, and Millikan, or by 
the runaway electrons the probable occurrence of 
which during thunderstorms has been pointed out 
by C. T. R. Wilson. Jt seems unlikely, however, 
that the ionisation thus produced is oom ble in 
Importance with that due to solar action. The 
magnetic vanations are intimately connected with 
the ionisation of the upper atmosphere, and indicate 
its general distribution and its more important 
changes, which are unmistakably associated with 
the state of the sun, or its presentation towards 
the earth. Further study may reveal magnetic 
phenomena indicative of ionisation unconnected 
with the sun, but it appears improbable that such 
can be of the same order of magnitude as that of 
which the sun is obviously the cause. 

The sun 1onises the upper air by two independent 
agents. One of these travels rectilinearly and falls 
only on the hemisphere of the earth which faces 
the sun, that is, on the day or sunlit hemisphere. 
Many facts indicate that this agent is ultra-violet 
radiation, absorbed in the upper atmosphere, 
principally by ozone, itself produced by the first 
stage of such absorption ; another consequence is 
that the temperature of the layer in question 
(extending upwards from about 50 km. height) is 
raised above that of the air at preimd level As 
the revolving earth carries any particular region of 
the atmosphere into the night, when the ionising 
radiation is cut off, the ions re-combine, and most 
rapidly at the lower surface, which in the course 
of a few hours moves upward from a level of about 
50 km. to 100 km. or more. The conductivity of the 
ionised layer is consequently djminished at night, 
by the reduction in both the thickness and the 
specific conductivity; this affecta the electric 
currents flowing in the ionised Jayer, to which the 
daily magnetic variations are due The latter are 
much more intense by day than by night, and in 
low latitudes (where the sun’s rays are most direct) 
than in regions farther from the equator. The 
magnetic variations also show clearly that the 
conductivity of the layer ionised in this way 1 
distinctly greater (by at least 25 per cent.) at 
sunspot maximum than at sunspot minimum ; 
this requires a change of intensity in the ultra- 
violet radiation by about 60 per cent., which is 
remarkable in view of the absence of any com- 
parable variation, during the sunspot cyole, in the 
gun’s visible radiation. The inorease in the ultra- 
violet radiation seems to be due to enhanced 
emission from the sun’s surface as a whole, and to 
be independent of partioular disturbed localities 
on the aun. 

The other solar ionising agent is corpuscular, and 
proceeds from locally disturbed areas on the sun’s 
surface, often, though not always, associated with 
visible markings such as sunspots. The corpuscles 
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are ejected in laterally limited streams, the direo- 
tion of which varies as the sun rotates. When 
such a stream hap to impi on the earth, 
the air becomes highly canted on the atmo- 
spheric regions affected, which are situated geo- 
graphically within about 20° of the poles of the 
axis of tigation of the earth, though they 
spread towards the equator when the 
streams are specially intense. The corpuscles can 
penetrate the earth’s atmosphere down to not leas 
than 80 km. above the ground ; they impinge not 
only on the side of the earth facing the sun, but also 
bend round to the right side of the earth, where 
they produce visible aurorw. The deflexion of the 
corpuscles towards the magnetic poles is due to 
the earth’s magnetic field, and indicates that the 
streams have a alight excess charge and are ionised. 
The ionisation of the auroral zones renders these 
regions of the atmosphere highly conducting, and 
permits intense electric currents to flow in them ; 
the changing magnetio field of these currents is 
observed as a magnetic storm (or lesser disturb- 
anoe). Even if aurore were not visible, the 
magnetic observations would indicate the existence 
of highly conducting upper air in polar regions. 
The ionisation of the air due to the solar oor- 
les is much leas uniformly distributed than the 
lonisation over the sunlit peura due to 
ultra-violet radiation; the limited distribution of 
bright aurors gives visible mdication of this. 
Also the ionisation by corpuscles varies irregular! 
with time, and cannot be j at present wih 
any certainty ; ee ee 
presentation (to the earth) of the disturbed 
solar areas. If such an area remains active after the 


lapse of a solar rotation period (about 27 days), it 
may affect the earth a second time, or even several 
times after successive rotations. Hence arises the 
clearly marked tendency for magnetic disturbance 
to recur after 27 days ; but this is only a tendency, 
for the direction of the stream from a solar dis- 
turbed area may change, or the area may not 
remain long active. 

The influence u wireless transmission of the 
Se ee eee 


long been ; the improved conditions at 
night, ially for long waves, are naturally 
accounted for by the withdrawal of the refracting 


ionised layer to greater heights at night, where the 
ions have longer free paths and where their leas 
frequent collisions dissipate leas of the energy 
aoquired from the electric waves. The influence 
upon wireless of the lees regularly distributefl but 
occasionally very intense ionisation due to solar 
corpuscles has only Jately become reasonabl 
certain. The effects are likely to be complica 
and it will doubtleas be a long time before they are 
clearly ascertained. An interesting feature sug- 
by recent observations is that transmission 
m Europe to America is more affected than that 
from Europe to the East. This is not unexpected, 
in view of the molination of the earth’s magnetic 
to its phical axis; the centre of the north 
auroral zone is about 10° from the = el 
north pole, in the direction of Canada, and aurore 
are observed in Canada in much lower latitudes 
than in Europe. The region of abnormal corpus- 
cular ionisation will therefore extend about 20° 
farther towards the equator in Canada than m 
Rusgeia. 


The Decimal Classification of Melvil Dewey and its Extension by the 


Brussels Institute of Bibliography. © 


~ 


By Dr. 8. C. Brapgorp, The Science Library, 8.W.7. 


A Naar study of classification is a necessary 
preliminary to the preparation of a compre- 
hensive guide to recorded information. Of the 
multifarious systems that have been for 
the classification of literature, Dewey’s “ Decimal 
Classification and Relative Index,” developed 
in 1878, seemed the most ho of any produced 
hitherto, and was hailed with jubilation m many 
quarters. But, although it proved successful for the 
for which, in the first place, it was designed, 
4.6. the classification of books, it has been found 
inadequate when applied to greater bibliographical 
detail, such as individual scientific and cal 
papers. In its original form it is therefore unsuit- 
able for the preparation of a detailed index to the 
records of human work and thought. 
_ Dewey’s scheme comprises two parts: a classi- 
fication in which more or less logically arranged 
subdivisions of knowledge are given separate arbi- 
trary numbers, and an alphabetical index of sub- 
jects, regarded by Dewey as the more important 
featare of the system, to indicate the respective 
numbers of the subdivisions. The index aims at 
giving similar or synonymous words and the same 
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words in different connexions, so that any person 
of intelligence can scarcely fail to get the right 
number. In this scheme the whole of knowl 

is re ted by unity, and divided into ten main 
divisions. ‘The , comprising all numbers be- 
tween 0-0 and 0-1, is assigned to works dealing with 
general subjects such as encyolopmdias, biblio- 
sia aan: etc., and those that cannot be allocated 


to the nine more definite subdivisions that follow. 
These are : 

0-1 Philosophy. 0-6 Applied Science. 

0-2 Religion. 0-7 Fine Arts. 


0-3 Social Sciences, Law. 0-8 Literature. 

0-4 Philology, Languages. 0-9 History, Geography, 

0-5 Pure Science. ; Biography. 

Each of these ep woe is again subdivided by 

addition of another decimal place, and further sub- 

division of these secon and succeeding groups 

is obtained as desired. us: | 

0-5 Pure Science. 0:5315 Gravity, Ballistics. 

0-53 Physics. 0-53157 Internal Ballistios and 

0-531 hanics. the Energy of Projectiles. 

In practice the initial decimal point is omitted, and 
m2 


— 


-tho tlecimal numbers, so that sorting 
de as by & 
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others may be intercalated to assist the memory or 
aid the eye. Thus catalogue titles, or abstracta, of 
books, pamphlets, monographa, papers, notes, eto., 
dealing with internal istics, are to be mounted 
„On of uniform size and filed under the number 
-531-57 ; and no matter by what biblidgraphical 
agency the information is indexed, all he tudes 
cards relating to this subject fal) together suto- 
-matically. e student who requires to know what 
has been recorded on this subject, having ascer- 
tained the number from the alphabetical index to 
the subject-classification, can, by looking at the 


cards ing this number, gain access immediately 
to all the information desired that has been rendered 
available. ` 


The advantagæ of this system are: (l) Ita, 
simplicity : the order of filing is merely that of 
cards is 
mechanical ; (2) each subject is 
single decimal number occupying a definite position 
„în numerical sequence aad Independent of the 

in which the conception is expressed ; 


‘@) nine further subdivisions can be obtained as 


by addition of one more , and these 

new subdivisions can be aie Wane two 
viously established divisions without disturb- 
ing their numerical order; and (4) the number 
representing & given conception can be ascertained 
from the alphabetical index without consulting the 


Classification. 


Dewey’s classification contains also the germ 


‘of an idea which, developed afterwards by the 
' Brussels Institute, converted his classification into 


‘& powerful instrument of bibliography. There are 


_ certain general groups into which biblidgraphical 


material may be divided that are independent of 


subject, or common to & large number of aa ae 


tions. Thus, at the head of each of the main sub- 
divisions (e.g. of 5, Pure Science), there is a section 
01 Philosophy, Theories. 06 Societies, Transaoc- 
02 Compends, Text-books. tions. 

03 Dictionaries, Enoyolo- 07 Education, Methods 


pædias. of Teaching. 
04 Essays, Lectures, Ad- 08 Collected Works. 
- dresses 09 History. 


-05 Periodicals. i 
Such subdivisions, relate to the form or purpose of 
the work. For example, the Proceedings of the 
Physical Society would be numbered 53-06. j 

under logy, 55, there is a section, 554 to 559, to 
be subdivided by countries like geography, 94 to 99. 
Altogether, a good many examples occur of the 
application of such an idea, but the classification, 
aB a a, was suiteble for the p of 
‘arranging the books in the New York State Lib ; 


e prir ve of common subdivisions was not : 
delod did etail. Ifa universal guide to know- ' 


‘ledge should be organised on the basis of the 


Decimal Classification, mankind will’ owe much to. 


Melvil Dewey, and it is not tho leas to his credit that 


the original scheme proves inadequate when applied, . 


as Dewey hoped, to the indexing of scientific papers 
as & whole. i 
However, the olassification of separate articles 
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-requires much more subdivision than the grouping 
of works even on the largest scale. ‘The main 
subject-classification itself requires to be more 
detailed, and when this has developed as 
much as ible, there remain the various common 
aspects of & given subject to be dealt with. Asan ex- 
ample, the number 661-25, in the extended classifi- 
cation, represents the ade eases acid industry ; and 
this requires to be er subdivided according 
to the process of manufacture. When this has 
been done, we have yet to provide for a variety of 
considerations that may apply to the number 
661-25 or to ita subdivisions. For example, there 
-will be papers on theoretical or experimental studies 
relating to the pr a process, at the start, 
while in use, or after modification ; papers from 
the point of view of realisation of the manufacture, 
such as gathering materials, special operations, raw 
materials, accessory products, machines employed, 
fixed machinery, engines, machine tools, imple- 
ments, results obtained, by-products, fittings and 
apparatus ; papers from the economic point of 
view, such as cost of materials, labour, selling price ; 
and from the point of view of premises, sites, and 
personnel of various kinds. 

These and other general pa of view are 
common to the various branches of the sulphtrio 
acid industry, as well as to a vast number of specific 
subject-divisions. Again, it will be necessary, in 
many cases, to classify bibliographical material 
according to place, time, or nina: or, it may be, 
according to the form of the work. Thus, sulphuric 
acid manufacture may need to be treated from the 

oint of view of country, or period, or it may be 

esired to distinguish between large treatises, 
manuals, books of tables, popular descriptions, 
collected papers or historical studies. 

Naw although, as it has been stated, Dewey’s 
classification contains the germ of an extension by 
common subdivisions, this was not developed, and 
his tables have no places for grouping material b 
common headi such a tice been ae : 
Indeed, to provide for such subdivision as necessary 
in each case, without perfecting a system of general 
classes, would have increased the size of the olasi- 
fication to several hundred volumes. For this 
reason his scheme in its original form is ho y 
unsuitable for the preparation of a compre ive 
index to knowledge, and appears never to have 
been used for bibliographical work on a large scale. 

This was the state of affairs when, in 1895, the 
first International Conference on Bibliography was 
held in Brussels.’ The Conference had to search in 


-& iri of impartiality for the principles on which 
.CO 


be established a universal bibliographical 
classification. It decided that the Dewey 
was based on such principles and was capable of 
being transformed into a mg satisfactory classi- 
fication. Asa result of the erence, the itut 
International de Bibliographie was founded, which 
undertook the work of perfecting the Dewey oode. 
. The olassification iteelf was considerably ex- 
tended, and, in addition, the conception of auxili 
tables for common subdivisions -was developed. 
‘These are of two kinds: (1) Analytical subdivimons 


- r 


= 
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that relate to special subjects only, and (2) common 
subdivisions that may be added to any.item of the 
classification. For example, general operations in 
pho opty are made into a group of special 
analyti subdivisions that are available for 
arranging matter relating to any of the various 
photographic processes. The numbers represent- 
ing such subdivisions are preceded by a zero. For 
example, ae one such division, represented 
by 0235, and this number can be added to any of 
the numbers representing a photographio proceas— 
thus 77-21 denotes silver proceases in general, and 
77-21-0235 means toning ir relation to proceases 
based on the use of ailver salts. : 
Besides these ial subdivisions that relate to 
particular parte of the classification, there are five 
tables of common subdivisions that may be used 
in any connexion. The first relates to the form of 
the publication, and is developed from the general 
subdivisions of the Dewey scheme described above, 
the numbers being enclosed in parentheses. Thus 
(05) representa a iodical, so that & magazine 
restricted to ace lens welding, for example, can 
be indicated by ing (05) to the number for that 
process as 665-882(05). Table II. comprises the 
geographical subdivisions. These are also enclosed 


in parentheses. Thus (493) denotes Belgium. 
Consequently sulphuric acid manufacture in Bel- 
ium would be 661-25(493). Table II. has sub- 
ivisions by language and Table IV. by time. The 
fifth of these common ‘groups includes all sub- 
divisions corresponding to general peints of view. 
These are indicated by numbers commencing with 
a double zero; e.g. 00311 represents net cost of the 
raw materials. If-it is desired to classify a paper 
on that aspect of the sulphuric acid industry, it 
would be numbered 661:25-00311; and these ten 
figures represent an idea requiring eleven words to 
exprees it in English. 
y such a logical extension of Melvil Dewey’s 
scheme it was converted into a beautiful biblio- 
phical tool of the greatest power that is suitable 
or work of the finest detail; and in order that 
the classification may be kept up-to-date, a Com- 
mission was established to issue additions as needed. 
From time to time, with the progress of science and 
invention, new divisions become necessary and are 
ublished by the Commission. Or, an expert who 
Aint vers the need may a considered exten- 
sion of the scheme, and if this is drawn up in 
accordance with the principles of the classification, 
it will be incorporated. 


Obituary. 


Prof. E. H. Rinsa. 

A is irræistibly takes ita terrible toll and the 

ora a our old guard are 
now very few. e Australian mail just in bringe 
me @ copy of .the Adelaide Register of Jan. 10, 
with an account of the sudden death of my old 
friend, Prof. Edward H. Rennie. He seemed to 
be in health but on Saturday, Jan. 8, going 
into ee eee eee 
down—and just died. A few days previously, { 
had received a long chatty letter from him, dated 
Dec. 20. In this he aks of having had a very 
strenuous year and feeling somewhat played out. 
Pang the first six months, he had i 
vice-chancellor of the Univetsity; then came the 
University jubilee and after this the meeting at 
Perth, of the Australasian Association for the 
Advancement of Science, of which he was president. 
Added to this, he had much anxiety on account of 
the illness of his wife and daughter. He tells me 
of the journey across the arid region to Perth, 
lasting three days. At one , the railway runs 
im an undeviating straight lme, nearly 400 miles, 
across flat desert, where nothing was growing, he 
says, over about 2 feet high, the horizon mae 
unbroken by a single tree or elevation of any kind. 
People seldom realise how much of Australa is 
country of this order. “ igi were seen 
here and there almost in their primitive condition, 
except that they wore clothes.’ 

Rennie’s first communication to the Chemical 
Society was made with Alder Wright. He then 
worked with me at the London Institution. The 
record of our work appeared only in the Chemical 
News. . I was greatly attracted to him and was 
hoping to secure him as my chief assistant at the 
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Finsbury Technical College, at the opening in 1883, 
but & more tempting offer came from home and he 
returned to Australia in 1882. Two years later, 
he became professor in Adelaide University. I 
visited him in 1914, reaching Adelaide a week 
ahead of the Association, in order to sta quietly 
with him. I then gained some idee of the- man’s 
devotion to his ee and the great burden of work 
upon his shoulders. Rennie’s services to his 
niversity as a teacher cannot be over-rated. He 
was extraordinarily thorough, deliberate and exact 
in his outlook and work, ẹ most painstaking 
teacher. His scientific services to Australia are 
also to be ranked very high, though unfortunately, 
owing to the calls upon him as teacher and ad- 
ministrator, he had but little spare time for 
origmal inguiry. He devoted himself icularly 
to the study of native materials. Perhaps his 
most interesting discovery was that of trih Iy- 
methylnaphthaquinone in Drosera W hittakeri. 
Australia is remarkable for its numerous species 
of long trailing Drosera. Rennie and I ta 
delightful day in the hils behind Adelaide and 
nothing interested me more, in my journey around 
the continent, than his digging up the Drosera 
tubers and showing me the besutiful glistening 
crystals of the hydroxyquinone present in the outer 
layers.” Why or wherefore such a compound should 
so come to the surface in a plant is difficult to say. 
We t another day on the seashore tracking 
down. australis, which I was anxious to 
compare with our corntowlatws. .We found it in 
quantity, highly cyanophoric, very like the dwarf 
lant, growing at Ballantrae in the sandhills. I 
ease corniculaius must have wandered to the 


Antipodes and changed its name, 
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Australians are in no way sufficiently alive to 
the need of studying their natural organic products. 
The wonderful w on eucal oils done by 
Smith and Baker of Sydney not yet been 
appreciated.: Only recently (Feb. 12), an ad- 
vertisement was printed in NATURA for a lecturer 
and demonstrator in organic chemistry, at the 
University of Bydney, salary £350 per annum. 
Only by accident is a chemist good enough for 
such a post likel to be bought at wo low a pie 

ps that a dock Isbourer—what Billy 

erson earns in a week. No one.there will rate a 


man very high who is paid such a salary. It were 
time that organic chemical science were put upon 


eae lee especially in so Important a seat 

as Sydney—so that it may have 
some eae mentioned along with the 
harfour. 

Australia can ill afford to lose a man of Rennie’s 
calibre and will do well to take warning and 
relieve them more of ordinary routine labours, if 
ahe find other such men to serve her. 

Haney E. ARMSTRONG. 


a ee 


Mr. A. B. Lan. 


ArnTHuR BoLLES Law, who died on Mar. 3 at 
Clarens, Switzerland, was born at Froyle, Hamp- 
shire, in 1849. He spent most of his life in Switzer- 
land, and hence, though well known by name, was 
scarcely known personally in Great Britain. He 
was for several years an sesistant under Prof. 
Korotneff in the Russian Marine Laboratory at 
Villefranche. 

Mr. ee ee 
chiefly on oogenesis, and otber 
ee ae pu lahad feom Ie 1884 onwards, 

ch appeared in December 1924. 
But he was best known as the author of “The 
Microtomist’s Vade-Mecum: a Handbook of the 
Methods of Microscopic Anatomy,” first published 
-in 1885. This work contained an account of all the 
methods that had, up to that time, been recom- 
mended for the tion of microscopic objecte 
whether as whole mounta or in section, and it 
became at once the standard work of reference on 
the a ee _In the subsequent editions Mr. Lee 
judiciously discarded many of the older and less 
satisfactory methods as he added careful accounts 
of new processes, 80 that the “‘ Vade-Mecum ” was 
always @ hel guide to what had been proved 
best in methods of fixation, clearing, imbedding, 
section-cutting, staining and mounting of - 
isms and of tissues. Seven editions of this w 
ish up to 1913, at least two in French (by Lee 
: Henneguy) and four in German (by Lee and 

Mayer) afford evidence of the value and usefulness 
of this manual, which, indeed, formed af the 
essential iene of a zoological laboratory, 
where it was the source of reference on all matters 
of ear s for senior students and for investi- 
gators. e last English edition (1921)}—the 
eighth—was edited by Dr. J. B. Gatenby, but, as he 
stated in his preface, the bulk of the volume was 
still largely the work of Mr. Lee.- 
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In recognition of his services to microscopical 
science, Mr. Lee was elected an honorary fellow of 
the Royal Microscopical Socie Hé leaves a 


daughter and two sons, one the latter, Dr. 
G. W. Lee, one of the Senior Geologists in 
the Scottish office of the Geological Survey of 
Great Britain. 





A VETERAN botanist of striking personality, 
Prof. aed, Peper has recently been removed 
oo ninety-eighth year, on Feb. 16 last. 

e was born in Munich on Dec. 19, 1829, took the 
degree of M.D. at that University in 1854, of Ph.D. 
at Jena the follo year, and in 1863 became 
professor of botany in his native city. He began his 
career as an author in 1855, soon being attracted to 
the Sapi especially the genus Serjania, 
which he monograp ed in 1875, returning to it 
more than once, and continuing to write even so 
late as the last few months. He received many 
distinctions abroad, and was elected a foreign 
member of the Linnean ctw ba London in 1897. 
He olaimed to have been the to introduce the 
anatomical method in academical and 
was very anxious that his pupil, Dr. Hans Solereder 
(1860-1920), should be permitted to examine the 
Linnean herbarium and also the older plant collec- 
tions in the British Museum such as the Clifford 
and Sloane herbaria. He introduced the topic at 
the Norwich meeti mg of the British Association in 


eae: aie Era the Structural Peculiarities 
a eee Plante,” and again in 
1886 at pia “On the Application of the 


Anatomical Method to the Determination of the 
Linnean and other Herbaria.” Needless to say, 
this that every specimen should be so 
ae a one not be entertained, as it involved 
the ical destruction of the types destined for 


the information of later generations of botanista. 
B. D. J. 





Wa regret to announce the following deaths : 
t of physics in the 
University of Paris (Faculty of Pharmacy) and membre 
intulatre for the section of ig pa physics of the Paris. 


two years. 

General Secretary of 
the International Council for the Exploration of the 
Sea, at Copenhagen on Mar. 2, aged seventy-three 


years. 
Prof. Carl Runge, profeasor.of applied mathematics 
i f 


seventy 
. Boott, for fifty Wiles tance 
PE of science at St. Deval's Col PEE on 
eighty-one years. 
ovan Txvyitch T Ovijió), of the University 
of ae president of the Yugoslav Academy of 
Science and an hon corresponding member of 
the oe Geographical ety, who was well known 
for his ee te N geological, and ethnographical 
studie, on Jan. 16, aged sixty-one years. 
Dr. A. E. Verrill, from 1864 until 1907 professor of 


at Yale U , and emeritus professor 
‘since 1907, who waned e on marine inverte- 
brates, aged eighty-seven years. 
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News and Views. 


THe new Sir William Dunn School of Pathology 
was formally opened at Oxford on the afternoon of 
Friday, Mar.11. Unfortunately the Chancellor of the 
University, Viscount Cave, who was to have per- 
formed the opening ceremony, was prevented by ill- 
ness from being present. The circumstances which 
led the Sir William Dunn trustees to make this mag- 
nifloent presentation to Oxford were detailed by Mr. 
C. D. Seligman, the senior trustee present, and the 
building was gratefully received and declared open 
by the Vice-Chancellor, the Warden of All Souls, on 
behalf of the University. The objects of this munifi- 
cent offer made to the University in Nov. 1922, 
subject to confirmation by an Order in the Court of 
Chancery of Feb. 1924, have thus been carried out. 
Of the total gift of £100,000, £80,000 has been devoted 
to the building and to its equipment, and £20,000 
has been invested as a fund for maintenance and for 
the encouragement of the study of pathology. On 
the other hand, the University has provided a site 
of 24 acres near the south-east corner of the Univer- 
sity Parks, and covenants to make permanent pro- 
vision for the upkeep of a chair of pathology and for 
a full teaching staff. £8000 has, moreover, been 
allocated for the refitting of Prof. Dreyer’s old 
Department of Pathology as a school of pharmacology 
—a subject which hitherto was poorly housed in attics 
under the roof of the old Radcliffe Library in the 
Museum. 


Tma building whioh students of pathology in Oxford 
have now for their use is of red brick with stone 
coins, and is in three storeys in a simple and pleasing 
style of architecture, well lit by large windows. The 
main entrance leads up to the first floor, where are 
the lecture-room, museum, library, aherhical labora- 
tories and culture rooms. The large studente’ labora- 
tory, and numerous research rooms are on the upper 
floor, while the service rooms, the refrigerating plant 
and cold chamber, centrifuge room, low-pressure 
apparatus room, engineering work-shop, store rooms, 
eto., are in the basement, whenoe a covered way leads 
to the animal house, an important two-storey building 
where there is accommodation for the live-stock and 
a caretaker. The requirements of any modern build- 
mg for biological research are now of so varied 4 
character that a gift for plannmg of a high order is 
needed to provide all needful accessories in suitable 
juxtaposition, and Prof. Georges Dreyer is much to 
be congratulated upon his great and obvious success 
in this matter. He now controls the finest scientific 
buildmg in Orford. The followmg inscription is 
placed on the main staircase : 


Hoc aedtflowm AS. MOMXX VI completum 
suppeditavit Gulielmi Dunn Baronets 
munificentia peountis engeniibus ad levandos 
Im æ paper read to the Institution of Electrical 
Engmeers on Mar. 8, Commander H. T. Harrison 
discussed the problem of public lighting by electricity. 
He pointed out that, since the War, practically no 
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advance in public lighting has been made in Great 
Britam. In America, on the other hand, good 
progress is being made in this direction. The town of 
Indianapolis, for example, installed a system of public 
lighting ten years ago. It has now oompletely 
scrapped the system, with the result that the ilumina- 
tion has bean doubled with very little Increase in the 
annual cost. The reason given for the ahange was 
that the great Increase in automobile traffic made it 
necessary. Commander Harrison, who is responsible 
for many public lighting schemes, favours centrally 
suspended light sources for most business thorough- 
fares. In streets with buildings on either side, the 
span wires can be fixed to the buildings; in other 
cases they oan be attached to steel columns set well 
back from the road so as not to offer obstruction to 
the traffic. He said that in shopping districts, where 
improved lighting keneflts trade, It is easy to get per- 
mission to fix the span wires to privately owned 
buildings. If high-powered gas-filled lamps were used 
they would only want renewmg about three times a 
year. Acoeas to the lampe could be obtamed by 
electrically propelled and operated tower wagons. 
Heavy batteries at the base would provide the 
necessary power and ensure stability. 


WHILST we admit, with Commander Harrison, that 
economies could be effected in this way with improved 
lighting, we think that many will be opposed to span 
wires. It is true that the mam streets of the city of 
London are lit in this way, but we think that the 
unnecessary multiplication of overhead wires ia to be 
deprecated. In a gale of wind it is noticeable that 
the movements of the shadows produced by the 
vibrations of the lamps are objectionable. For 
populated districts and used by motor traffic, Com- 
mander Harrison proposes that concentrated light 
sources at a considerable height above the ground 
should be used. In our opinion, such a solution 
would make special additional lighting arrangements 
necessary in foggy weather. Some of the lighting 
problems discussed, for example the relative advan- 
tages of having lights in the centre of the road or at 
the side where the reflecting power of buildings must 
E ee rere ey rae ti ee er ay 
of photometry. ’ 


Sim Fruovpmrs Prreia’s preliminary report on the 
work of the School of Archmology in Egypt, which, 
owing to the conditions imposed on archsologista im 
Egypt, is now engaged in investigating the Egyptian 
remains on the Palestmean aide of the frontier, 
describes the infertile conditions which have prevailed 
on the frontier during the current winter. These, 
however, have provided & more plentiful supply of 
labour than is normal, and have in this way been 
propitious for the initial year of the School’s work 
in the area. The fortifications of Gaza have been 
examined, and a fourteenth-century 8.0. wall revealed, 
of which the lower construction may be of Canaan- 
itish age. The present state of desolation of much 
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of the btilt-over area seems to offer a favourable 
opportunity for excavation, but, much Roman 
material would have to be moved. In Sir Flinders 
Pétrie’s opinion, the site moat likely to be profitable 
in historical resulta is that of Tell-Jemmeh, a mound 
about nine miles south of Gaza. The city was 
- important in Hyksos times and flourished untal about 
"1000 B.0., accumulating about 50 ft. depth of build- 
ings. It was afterwards burnt and refortified, but 
its life ended about 500 B.o. A ruin in the neigh- 
bourhood named Umm Jerrar was supposed to be 
the Gerar of Abraham and Isaac, but this name prob- 
ably belongs to the Tell. Gerar was of importance 
‘under the Philistine king Abimelech, but only appears 
once later under Asa in 940 B.o. During this season 
it is proposed to search thoroughly a fort with the 
surroanding buildings on the more prominent end of 
the Tell. 


Pror. A. 8. EDDINGTON, in his ninth Gifford Lecture 
in the University of Edinburgh on Friday, Mar. 11, 
reminded his audience that the typical laws of physics 
are not controlling laws; they are identities implied 
in the structure of the cycles of entities to which 
they refer. The controlling laws (if any) in the 
basal material are of a type which has not yet come 
within our knowledge. The physical untverse cannot 
be completely subject to deterministic law unless 
mental states are also subject; it was for that reason 
that Prof: Eddington emphasised in an earlier lecture 
that through the new quantum theory physica is 
no longer pledged to a deterministic systam—so that 
the nature of the governing laws of the mental 
substratum may be left open. After all, we have 
intimate acquaintance with a part of this substratum 
in our own minds. Prof. Eddington thinks that the 
‘hypothesis that this procedure is expreasible by mathe- 
matical equations js scarcely plaumble. We are dis- 
inclined to make this philosophical outlook too definite 
because we do not yet know how to place the physical 
laws of atomicity and quanta. The quantum theory 
is developing along rational lines, and this seems to 
. suggest that the laws of atomicity will ultimately be 
assimiliated with the field laws by some profound 
extension of the idea of physical cycles. But the 
opposite view that whereas all other physical pro- 
perties are due to our mental selection in world- 
‘building, the integral character of atoms and quanta 
is inherent in the basal world-stuff, is-attractive. It 
reminds one of Kroneaker’s famous saying in pure 


mathematica— God made the integers; all else is. 


the work of man.’ 


Tum Friday evening discourse at the Royal Institu- 
tion on Mar. 11 was delivered by Sir George Macdonald 
on “ The Wall of Hadrian.” Hadrian's Wall consists 
of the stone wall itteelf, the ditch in front, the series 
of forts, mile-castles and turreta which housed its 
defenders, and the earth-work im its rear known as 
the Valium. Excavation has shown that the earth- 
work is certainly not older, and probably rather 
later, than the forts, and was not a military work but 
a civil or legal boundary. The forts, again) or at 
least some of them, have been definitely proved to 
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with clouds. 


be earlier than the stone wall. Thus we seam to get 
the chronological sequence—isolated ‘forte, Vallym, 
stone wall. The evidence of pottery and coins 
suggests unmistakably that' there was extensive 
destruction and restoration about «£.p.° 180, eventa 
that are certainly to be associated with the great 
maing in which southern Sootland 'was lost. The 
barrier was again swept about A.D. 270, and yet 
once more about 4.D. 380. The final abandonment 
came about half a century later. In 1895, Prof. 
Haverfleld and his colleagues of the Cumberland 
Excavation Committee discovered at Appletree a 
long stretch of wall built of turf, abutting at either 
end on the Wall proper, with which it did not seem 
otherwise to be organically connected. At first it 
looked as if the turf wall were going to provide a new 
and unexpected way of reconciling the rival claims 
of Hadrian and Severus, but m 1925 it (or another 
turf wall) was found aix or seven miles farther east at 
Aeaica, this time on the north of the stone wall and 
ultimately beneath it. Until further digging has 
taken place, it is unwise to theorise further. The key 
will probably be found at Birdoswald. 


A Papua read by Mr. H. N. Green at a recent 
meeting of the Illuminating Engmeerimg Society dealt 
with a subject of great scientific interest, on which. 
little is generally known—the use of artificial hight in 
connexion with aerial navigation. Much care is now 
expended on the marking out of air-ways by beacons 
and the illumination of aerodromes to facilitate safe 
landing by night. The summit o£ a hill is not always 
the best site for a beacon. . Hills are apt to be capped 
It appears better to select a gite slightly 
above the level of surrounding country and mount, the 
beacon on a tower high enough to clear ground mista. 
Distinctivengsa is usually given to beacons by flashing, 
the optical system rotating as a whole. But recently 
neon gas beacons, on account of the unmistakable 


colour of the light (red-orange) and the rapidity with 


which such lights can be flashed, have come into favour. 
It is even stated that the neon beacon at Croydon 
asrodrome can be seen in clear weather by pilota 
leaving the French coast. Effective methods of 
‘floodlighting ’ landing areas have now been intro- 
duced, and by means of lights sunk in the ground, 
pilots can be informed of the mtensity and direction 
of the wind. -The greatest difficulty is fog. Regular 
flying is not yet attempted at tomes when the visibility 
is vary low. But pilots are liable to be caught in a 
mist, and in such circumstances can receive effective 
aid by means of directional radio, and the ‘leader cable,’ 
which carries a low frequency alternating current, 
and traces the correct route into the aerodrome, 
Once this cable has been picked up by the instrumenta 
on the aeroplane, the pilot can steer his way to the 
landing ground, where special lights assist his descent. 

Part 12 of Volume 3 of the Rendiconti della Reale 
Accoademma Nasionale doi Lincet, which has recently 
been iasued, contains an account of the meeting of the 
Academy held on June 5, 1926, m the presence of the 
‘King and Queen of Italy. In his opening speech the 
president, Prof. Scialoja,referred briefly to the activities 
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‘of ‘the previous session. "The library has Bean extended 
by the addition of premises adjacent to the Palazzo 
Corsini and should now meet the needs of the Academy 
for many years to come. The Copernican Museum, 
which was presented to Italy some years ago by the 
Pole, Wolmsky, and includes valuable records of the 
distanguished astronomer, together with old astronon:- 
ical instruments and terrestrial and celestial globes, 
has been transferred from the Collegio Romano to a 
more fitting setting in the premises of the Academy. 
Among the donations announoed were: the sum of 
100,000 lire, given by the Bank of Italy, the Bank 
of Naples, and the Bank of Sicily, to celebrate the 
completion of the twenty-fifth year of the King’s 
reign, to be awarded as a single prize for a thesis on 
the economic, financial, and social consequences of 
the European War; an equal amount, given by the 
Italian Banking Association. to provide a biennial 
prize; a similar sum, presented by the Assurance 
Company of Milan, on the occasion of its centenary, 
for the purpose of making a biennial award for 
scientific work bearing on insurance; 35,000 lire from 
the Italian Institute of Social Hygiene, to create two 
awards for Investigations on the pathology of cancer 
and for work on social hygiene, and to furnish two 
gold medals to be given for work on social hygiene 
and industrial hygiene respectively; the sum of 
125,000 lire, collected by public subscription m honour 
of Battista Grassi and presented by him to the 
Academy, to found an annual award for investigations 
on-parasitology. 

In the succeeding discourse, dealing with the 
conceptions of the atom and molecule due to 
Avogadro and Cannizzaro, Prof. Nasini protested 
against the opinion that, in the light of recent develop- 
mente, the old fractional atomic weights correspond 
with mixtures similar to that present in sea-water 
and must be regarded as deposed. Prof. Nasim dig- 
cussed thé so-called ‘Avogadro number’ and is 
unwilling to consent to this magnitude being known 
as the ‘ Loschmidt number.’ This name may justly 
be given to the number of molecules in unit volume of 
a gas for which Loschmidt was the first to determme 
an approximate value; the name ‘ Avogadro number’ 
should, however, be retained for the number of 
molecules m the gram-molecular weight of any 
substance, this being a universal constant derived 
directly from Avogadro’s law. Furthermore, although 
the ultimate particles of matter are now known to be 
the electrons and protons, and not the atoms, 
Cannizzaro made the definite statement that extension 
of the means of analysis available in his day might 
lead to further division of the atom of hydrogen, and 
later (1874) asserted that the atom contams parts 
capable of relative motion. The bearings on this 
‘question of the transformations of radioactive ele- 
menta, of isotopes, and of the periodic law were also 
discussed. 

Tus March issue of the Nineteenth Century contains 
an interesting article by Mr. Edwin Edser entitled 
‘* Science and Wonderland.” Mr. Edser’s thesia is 
that physical science has left the broad highway of 
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logic and consistency and strayed“into meadows 
where all is new, surprising, and paradoxical—the 
wonderland to which his title refers. While practic- 
ally all men of science must agree that the present 
position, with itg coexistence of wave theory and 
quantum theory, and the difficult physical implications 
of the generalised theory of relativity, is full of 
paradoxes and trouble, it is open to question whether 
Mr. Edser’s presentation preserves due proportion, 


- and whether his particular criticisms are really cogent. 


He urges that an ether must exist by means of such 
arguments as, ‘If light is propagated through space 
in the form of waves, the space must be occupied by 
a medium which can propagate the waves. To speak 
of the propagation of waves in an empty space is as 


“meaningless as to discuss the propagation of the 


human race in an uninhabited country.” > 
THa real question, however, is not whether we use the 
term ‘ether or not, which is a question of words, but 
what meaning and properties we are to attribute to the 
ether. Emstem himself is quite ready to call empty 
space in which gravitational and electromagnetic 
fields prevail the ‘ether,’ but the properties of this 
ether are not the traditional mechanical properties 
which it was formerly sought to attribute to it. Mr. 
Edser’s discussion of the theory of relativity, to which 
much of the article is devoted, gives a comparatively 
long axcount of the Michelson-Morley experiment. No 
distinction, however, 18 made between the special and 
the generalised theory, which are not even mentioned 
separately by name, while it is definitely suggested that 
the influence of gravitation on light was predicted by 
Einstein on the basis of a corpuscular theory, Again, 
the discussion of the quantum theory of spectra is not 
very satisfactory, for the statement that in the atom 
“only those orbits are possible m which the kinetic 
energy is equal to an mtegral number of quan 
goarcely represents the easence of Bohr’s theory, as 
usually understood. There is no reference to the new 
quantum mechanics of Heisenberg arid. his followers, 
the general trend of which can be put quite simply. 


THe inclusion of Boyle’s experimental notes. on 
the mechanical origin of electricity and the mechanical 
production of magnetism in the “Old Ashmolean Re- 
printa'’ being iasued by Dr. R. T. Gunther (Magdalen 
College, Oxford. 3s.). was a happy thought. The 
notes give a clear account of the experimental know- 
ledge and the orthodox theories of the subject current 


‘in 1675. We read how, when amber is rubbed or 


heated, it emits rays or “ files of unctuous steams,” 
which, when they become a little cooled by the 
external air, shrink back to the afnber and carry 
with them any light bodies in the neighbourhood. 
Boyle points out- how odoriferous gums and perfumes 
send forth fragrant steams when heated. Apparently 
navigators and others of that period were willing to 
pay the owner of a good lodestone to have their 
needles, swords, knives, eto., magnetised. It is also 
interesting to read how a bar of steel placed vertically 
acquires & temporary ‘ vertiaity ’ (polarity), and how 
when ita direction is reversed the polarity is often 
reversed also. This was one of the experiments 
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Lord Kelvin used to show in his lectures on mag- | similar to those found on the sites of ancient lake 


netiam to students. He demonstrated also, like 
Boyle, how unstable was the induced magnetism. 


. De. Gsornges ScnREIBNR in an article in The 
Worild’s Health for February discusses the important 
question, “‘Should a medical examination before 
marriage be obligatory ?’’ In a few of the United 
States a pre-nuptial certificate is necessary as regards 
the absence of venereal diseases, and in some States, 
in addition, absence of tuberculosis, epilepsy, and 
alcoholism. While generally restricted to the male. 
in two States the woman must also present a certaficate. 
In other States a declaration on oath without medical 
examination is required. In the Netherlands, France, 
Germany, and Austria, pre-nuptial medical examina- 
tiong are advocated by the health authorities, but 
there is no compulsion, In Scandmavia the registra- 
tion by a doctor of a declaration on oath by the 
contracting parties as to their state of health is 
required. Dr. Schreiber considers that there are 
many objections to a compulsory pre-nuptial medical 
examination. and that the Scandinavian system seems 
to provide the most equitable, the most efficacious, 
and simplest safeguard. 


At a recent meeting of the Zoological Society of 
London, Lord Rothschild exhibited a mounted speci- 
men of Varanus komodensis, the ‘ Dragon’ of Komodo 
Taland, Dutch East Indies. Specimens of other species 
were also shown for comparison. Much has been 
written lately about this, the largest of the lizards, but 
moet of the statements are much exaggerated. The 
typespecimen is 12 feet 4 inches in length. None now 
alive on the island exceeds 10 feet in length, but their 
bulk is very considerable. The interesting feature of 
the Komodo monitor, apart from ite bulk, lies in ite 
relationship. The twenty-two other Indo-Australian 
species all have smooth scales, with one exception, 
tails much longer than the body, and narrow heads ; 
F. komodensts, on the other hand, has the scales much 
Taised with a central keel, a comparatively short tail, 
and a broad blunt head ; in these respecta it resembles 
the much smaller West African lace-lizard V. albigu- 
laris.. The only Indo - Australian Varanus showmg 
raised scales, and these on the hind neck only, is V. 
rugicollis of Borneo, but this is a small slender species. 
Y. salvator of western Malayasia and V. giganteus of 
New Guinea come near to V. komodensts in length, 
- examples nearly reaching 8 feet being on record; but 
neither ever approaches this species in bulk, a 10-foot 
specimen of which weighed 8 cwt. alive. 


Taa Ural region has & special interest for archæo- 
logista, lying as it does on the route of migrations 
of prehistoric races between European Russia and 
Siberia. During the bronze age the region was one 
of the main centres of mining industry, as is evidenced 
by numerous remains of primitive mines. A still 
earlier period left its traces in various mites of palmo- 
lithic culture. But most interesting of all are 
numerous finds of wooden objects like boata, figures 
af gods, eto., which occur in the pith-deposits near the 
main ridge of the Ural mountains ; these remains are 
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settlements on piles in Switzerland. No systematio 
Investigations have been so far undertaken in the 
Ural region, but the Russian Academy of Sciences is 
organising & special expedition there in 1927. 

THe Council of the British Association has nom- 
inated Sir William Bragg as president of the Associa- 
tion for the meeting in Glasgow in 1928. Rapid 
progreas is bemg made with the arrangements for the 
forthooming meeting in Leeds this summer, under the 
presidency of Sir Arthur Keith, and it is expected 
that a preliminary programme will be issued im: 
April. 

Dr. Harop Jurynrys has been awarded the 
Adams Prize for the period 1925-26 for an easay on 
“ The Constitution of the Interior of the Earth, and 
the Propagation of Waves through the Interior and 
over the Surface of the Earth.” The prize is awarded 
by the University of Cambridge every two years for an 
easay on some branch of pure mathematica, astronomy, 
or other branch of natural philosophy, and is of the 
value of about £250. 


THE executive committee appointed to make 
arrangements for an International Botanical Congress 
in England in 1980 has decided that the Congress 
shall be held in Cambridge, commencing about the 
middle of August. The following officers have been 
appointed : Chasrman of the Executive Committee : 
Prof. A. C. Seward; Treasurer : Dr. A. B. Rendle; 
Seoretaries : Mr. F. T. Brooks and Dr. T. F. Chipp. 


Ix a letter to the editor, Mr. A. G. Tarrant refera 
to the sympathetic attitude displayed in the leading 
article In Narona of Mar. 5 towards the appeal 
which is bemg circulated by the National Union of 
Scientific Workers. He raises the problem of the 
unqualified practitioner in science, and states that 
unleas a definite assurance is given by the executive 
of the Union that it does not include any such workers 
in 1t8 membership, it will meet with opposition from 
members of such bodies as the Institute of Chemistry 
and the Institute of Physica. We have communi- 
cated with the general secretary of the Union, who 
Informs us that it ir definitely stated in the rules 
that one of the objecta is “to insist on a legally 
recognised qualification for all scientusta engaged in 
the practice of science for remuneration,” and that 
“only those who pome a recognised degree in 
science, mathematios, or technology, or other qualifica- 
tion recognised as equivalent thereto,” are entitled 
to the privileges of membership. 


Ar the annual general meeting of the Society of 
Public Analyste, held on Mar. 2, the following officers 
were elected: President: Mr. E..Richards Bolton: 
Vios-Prendents: Mr. R. L. Collett, Mr. C. H. Cribb, 
Mr. John White; Hon. Treasurer: Mr. Edward 
Hinks; Hon. Seoretary: Mr. F. W. F. Amaud. 


Mr. A. E. Movupnawr, Department of Geology, 
University Museum, Oxford, writes asking for reports 
of the earthquake which affected lands bordering the 
English Channel shortly before 11.30 pax. on Fèb. 17: 
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Further information regarding the shock of July 30 
last would also be welcome (see NATUR, Aug. 7, 1026, 
p. 204). 


APPLICATIONS are invited for the following appoint- 
ments, on or before the dates mentioned :—A patho- 
logist at the Charing Cross Hospital Institute of 
Pathology —The Secretary, Charing Cross Hospital 
Institute of Pathology, 62 Chandos Street, W.C.2 
(Mar. 23). A junior scientific assistant for Admiralty 
research — The Secretary of the Admiralty (O.E. 
Branch), Admiralty, Whitehall, 8.W.1 (Mar. 26). Two 
junior technical officers in an Admiralty Experimental 
Establishment—The Secretary of the Admiralty (O.E. 
Branch), Admiralty, Whitehall, S.W.1 (Mar. 26). - An 
asmstant in the Liverpool Observatory, Bidston—The 
Mersey Docks and Harbour Board, Lrverpool (Mar. 31). 
Six forest officers for service urider the Government of 
Burma—tThe Secretary to the High Commissioner for 
Jndia, 42 Grosvenor Gardens, S.W.1 (April 1). A 
` goientific offloer under the directorate of scientific 
research, Air Ministry. primarily for research in con- 


nexion with electrical ignition apphancee—The Chief 
Superintendent, Royal Aircraft Establishment, South 
Farnborough, Hants (April 6, quoting A. 81). An 
adviser in agricultural entomology in the University 
of Manchester—The Registrar, University, Manchester 
(April 19). A professor of anatomy in King’s College, 
London—The Academic Registrar, University of 
London, South Kensington, 8.W.7 (April 21). An 
instrument maker for experimental work im the 
Experimental Department of the Fine Cotton Spinners’ 
and Doublers’ Association, Ltd., Rock Bank, Bolling- 
ton, Macclesfield—The Secretary. A demonstrator 
in the mechanical engineering branch of the Artillery 
College, Woolwich — The Assistant Commandant, 
Artillery College, Red Barracks, Woolwich, 8.4.18. 
An agricultural entomologist at the Kirton Agrical- 


-tural Institute—The Principal, Kirton Agricultural 


Institute, nr. Boston, Lincs. A junior chemist, and & 
senior laboratory assistant, under the Lancashire and 
Cheshire Coal Research Associataon—The Director of 
Research, Lancashire and Cheshire Coal Research 
Association, College of Technology, Manchester, 


Our Astronomical Column. 


Discovery oF a New Coaret, 1927 d.—A telegram 
from Prof. Shapley, circulated by the J.A.U. Bureau 
` at Copenhagen, announces the detection of the fourth 
comet of 1927. The discovery was made by Dr. 
C. L. Stearns, at the Van Vleck Observatory, 
Wesleyan Unrversity, Middletown, Connecticut, on 
Mar. 10 at 105 48m U.T. in R.A. 152 16™ 6 04, south 
declination, 7° 21’ 48”. The comet was of the tenth 
magnitude, and 1ta daily motion was — 168%, North 19’. 
On Mar. 19 1t will be in R.A. 155 13™ 425, south 
decl. 4° 53’, assuming uniform motion. This is some 
5° north of 8-Libræ. Meridian paseage will be about 
32 80™ A.M. 


RADIO RECEPTION AND KOLAR ACTIVITY.—A paper 
entitled ‘‘ The Correlation of Radio Reception with 
Solar Activity and Terrestrial etiam’’ is con- 
tributed b . W. Pickard in the Proceedings of the 
Institute of Radio Engineers, Feb. 1927. The purposes 
of the paper are to emphasise the need for prolonged 
systematic observations of radio reception and to 
give p resulta -which have been obtained 

m data extendi over nine months. At the 
* outset it ap t poor broadcast reception 
coincided with practically every magnetic disturb- 
ance of note between 1922 and 1926 as registered at 
Cheltenham, U.§8.4., but in order to establish a more 
definite correlation, a series of pe measurements 
of the radio ee at Boston o BM at Chicago 
(operating at 1380 kilocycles) was commenced y 
in 1926. Over this relatively short interval the 
author obtains a correlation factor of - 0-89+0-06 
between radio reception and magnetic character on 
a monthly average basis. The graph for monthly 
averages show little correlation with sunspots, but 
on using moving weekly averages it appears that 
an increase of 80 E ts paralleled by an in- 
crease In etic disturbance and a decrease in 
reception. Another graph, giving weekly de Tes 
from monthly means of sunspots, magnetic c ter 
of days, and radio reception, ‘shows a succession of 


peaks slg edn of the well-known 27-day mterval 
relation between solar disturbances and magnetic 
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storms. Other points of interest are, first, that the 
low frequency end of the radio spectrum is not very 
sanaitrve to solar disturbances, the most sensitive 

rtion being ap tly between 1000 and 1500 
faicoyolas: secondly, that although the magnetic 
storm and reception depression begin together, the 
storm reaches mte maximum before reception is at 
a minnmum and magnetic quiescence returns two 
or three days before reception is normal. It is 
greatly to be hoped that the observations will be 
continued to, substantiate thoroughly these interesting 


preliminary results. 


SOLAR ECLIPSE oF JUNE 29.—The Ordnance Survey 
has published a very useful map of the circum- 
stances of the total solar eclipse across England and 
Wales on June 29 (Southampton : Ordnanoe Survey, 
1927. 3s.). The scale is ten miles to the inch. The 
central line, north and south limita of totality, the 
lines where the magnitudes are 0:99, 0:98, 0 97, 0-06, 
the lines where the sun’s altitudes are 10°, 11°, 12°, 15°, 
and those where central eclipse occurs at U. T. 
5h 20m, 5h 21m, etc., to 5b 28m, are all laid down from 
computations made at the Nautical Almanac Office. 
As estimated corrections have been applied to the 
moon’s positions calculated from Brown’s ‘Tables, 
the various curves should be accurate within @ mule. 
The map shows contour lines for every 400 feet of 
altitude, the spaces between them being printed in 
different colours ; this mformation is of use in select- 


ing stations, as the sun is so low in, Wales that it is 


important to ascertain whether high ground will 
interfere with the view. 

The width of the track of totality is 28 miles on 
the west coast and 31 miles on the east coast; the 
speed of the shadow is about 100 miles per minute. 

It may be mentioned that two excursions to the 
elt from London are announced ; one by Messrs. 
Cook to Southport, the other by the L.N.E.R. to 
some point in Yorkshire near the central Ime. The 
departure from London is on the afternoon or evening 
of June 28, returning on the following afternoon. 
These should be very useful to observers pressed for time. 
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Research Items. 


_ THE BAVIQNANO STATCTETTE.—M. Raymond Vauf rey 
in T. 36, Nos. 5-6 of L’ Anthropologie, discusses the 
possible nee of the female statuette in serpentine 
discovered at Savignano. in the province of Modena, 
northern a some three years ago, and now ın the 
Museum of Ethnography and Prehistory of Rome. 
The question 18 of some importance in relation to the 
occurrence of different phases of the paleolithic 
period in the Po valley; but in default of stratı- 
pepe evidence, it depends entirely upon morpho- 
ogical considerations. The statuette is 225 mm. 
high, and, if it be of paleolithic age, 1s the la t 
of these figures yet discovered. Ita matemal is 
presumably of local ongin, as similar serpentine occurs 
in the neighbouring Appenmes of Emilia. The 
superficial details of the sculpture are much worn. 
In fgrm the statuette 1s an elongated ellipse with 
the arms pressed close against the body; the legs 
join, the oblique position of the Ime of division 
Bu ting the action of walking; the feet are not 
indicated The head is a prolongation of the body 
without indication of @ neck, and is pomted. the 
general Pere being as of a head-dress falling 
over the shoulders. The brasi, abdomen, and thighs 
are prominent but beautifully sculptured. 16 
genitalia are not indicated. The statuette 1s markedly 
steatopygous. Italian archeologists are not in agree- 
ment as to its probable age, one school represented 
by M. P. Graziozi attributing it to the Aurignacian, 
while M. U. Antoniclli considers it neolithic. The 
statuette, however. stmkingly resembles those of 
Barma Grande. The poution of the arms olasped 
on the breasts 1s characteristic of the paleolithie type, 
for in statuettes of later dato the hands support 
the breasts Notwithstanding the absenco hitherto 
of evidence of the Aumgnacian in the Po valley, its 
occurrence on other sites in Italy supports the 
atitmbution to this period. 


THE EMERYVILLE SHELL MOUND, CALIFORNIA — 
An exceptional opportunity for examining the struc- 
ture and composition of one of the many shell mounda, 
nearly four hundred in number, on the shores of the 
Bay of San Francisco. occurred ın 1924, when 16 was 
decided that the Emeryville Mound, one of the 
highest, should be fevellad to meke room for a factory 
site. The use of the steam shovel made ıt possible 
to examine the whole of a horizon at one time, while 
further excavations could be made at the base when 
the whole mound had been removed. A report of the 
Investigations carried on in these favourable con- 
ditions by Mr. W. Robert Schenck has been issued 
as No. 3 of Volume 23 of the University Kl Cal fornia 
Publications in American Archaology and Ethnology. 
As &@ whole, the results go to show a general un- 
formity of culture, tho there was a number of 
periods of occupation he primary purpose of the 
settlement was to gather shellfish, e occupation 
would appear to have been seasonal; but all the 

ups who used the site were not identical: in- 

ications of difference exist. The culture was simple 
and not of a high level. Fires and basketry were 
known from the beginning. Food was probably 
cooked in the baskets by means of hot stones. Snares, 
traps, and wooden weapons were used rather than the 
bow and arrow. Sea food, obtained by raft, acorns, 
seeds, and other vegetable foods, were in use. Fish 
were caught by hook and line and not by net. War- 
fare was apparently infrequent, as few of the skeletal 
remains show signs of death from violence. Shell 
omaments and beads were usec! on pipes and whistles, 
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mortars and clothes. The ve furniture varied in 
different cases, even in infant burials, some inter- 
mente one accompanied by many articles. others 
by none. Special groupe en ed as whistles, 
pipes, and charmstones—suggest a certain ialisa- 
tion of A ene and social pogjtion. Objects of 
& ceremonial noture—crystals and charmatones— 
indicate the existence of a cult, while the scarcity of 
i points to the ceremonial nature of smoking. 

ural was by inhumation or, more rarely, by ore- 
mation, graves occurnmng in groups near the dwelling- 
places. Artefacts buried with the dead were 
killed.” A speculative dating places the beginnings 
of the mound at about a thousand years ago. 


TECHNICAL TERMS IN BREWING AND MMaLTING.—A 
list of technical terms used in the brewing, malting, 
and allied trades has been compiled by 8. IX. Thorpe, 
and appears in a recent number of the Journal of the 
Institute of Brewing, 33, 15; 1927). The list, whioh 
18 very comprehensive and includes even commeroial 
terms conneoted with the industries, contains a 
number of interesting notes on the origin ancl history 
of the words desoribed. Words which deal with 
brewing are mostly of Flemish or Dutch origin, 
whilst those connected with barley or malting are of 
Celtio or Anglo-Saxon origin. Most of the words 
have preserved their original meanings throughout 
the ages, though the term ‘ maltster ’’ was probably 
a female “malter,” just as a ‘“‘spinster’’ was a female 
‘gpinner.”” “Ale” also was originally the name 
appled to sweet unhoppecl wort al was not identical 
with “ beer," wluoh was made from a weaker wort 
boiled with hops or a herb such as gentian. The 
word “bridal or bride-ale’’ indicates its original 
connexion with feasting. In more recent times a 
new set of terms has evolved, though ‘ cocktail,” 
which dates from the American War of Independence, 
ig usually thought to be of later ongin. ‘ Punch” 
18 the subject of interesting speculation, since although 
clerived from the Hindustan: word “ panch.” meaning 
five (the number of in ents), 1t ır older than the 
British occupation of India, and may have come to 
western Europe via the Near East. 


SCOTTISH Sautmon.—In a report on the salmon of 
the River Dee (Aberdeenshire) in 1923 (Fisheries, 
Scotland, Salmon Fish., 1026, 4 (Sept. 1926)) Mr W. 
J. M. Menzies and Mr. P. R. C. Macfarlane confirm 
results obtained from examinations made in the two 
previous vears. 1921 and 1922. A total of 1968 
salmon and 833 grılse were examined. and information 
obtained on age, length, and condition 18 given, together 
with calculated lengths at the end of each year of life, 
as shown by scale readings. The l+ and 2 winter 
groups have been the mainstay of the Dee salmon 
population during these years, the only other group 
of any importance being the 2 + up. February to 
April are exclusively spring months. May ıs 
characterised by @& mixture of spring and summer 
salmon, and fish that seem to be in a transition 
between the two, these last being an obstacle to the 
theory that spring and summer salmon are of separate 
races. Previous evidence that fish which have al eady 
spanel return to fresh water for their second spawn- 
ing ın the same ‘ class ' as on the first visit ia confirmed. 
The majority of smolts at migration were two years 
old, although in 1922 the three-years-old smolts were 
rather plentiful. There 18 @ distinct correlation 
between lengths attained each year: e.g., large one- 
year parr become large two-year amolt, while small 
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one-year parr become small second-year smolt, or 
remain in the river to become third- amolt, This 
correlation is continued even m aoa life. 
- ZOOLOGICAL EXPLORATION IN SIBERIA.—A special 
expedition of the Russian Academy of Science was 
working during the summer of 1926 in the Far East 
collecting insecta and studymg theit distribution. 
More than 30,000 insecta have been bro 
by the expedition, and a preliminary study of the 
material, published in the Tomnak Bulletin of the 
Academy, showed a large percentage of undescribed 
forms of all orders. A feature of the 
collections is @ very considerable number of jes 
which have been previously known only from Jo ai 
and China. Of special interest is a giant longicorn beetle 
ete E Bem., a representative of the fauna 
of relict Tertiary forests which is known only by a 
few specimens. A member of the ition, Prof. 
A. K. Mordvilko, studied ially the Aphids (plant- 
lice), of which 215 species have been liested, many 
of them new, others known previously from Japen 
or China, while most of the Europeen jes are 
represented by special local races. Another small 
expedition of the Academy was studyi at the 
same time the water fauna of Ussuri- and of 
Lake Baikal. Special attention was paid to some 
leas-known and little-collected ups of inverte- 
brates, particularly to the Turbellaria. Of these, 40 
fresh-water species have been found, 17 of them new 
to science, while nearly all of the 26 species collected 
in the Japanese Sea near the shores proved to be un- 
described. A highly peculiar fauna of Turbellana 
was found in Baikal, where not leas than 26 
endemic species were discovered, some of them re- 
presenting new genera and even new families. 


Tos MIĦROPLANKTON or CHEesaPpHaAke Bay.—A 
very large amount of material has been collected for the 
Sear study of the mi lankton of Chesa 

y (“An pe of the Microplankton of Ohoæa- 
peake Bay.” By J.J. Wolfe and Bert i arn, with 
_ the assistance of N. F. Wilkimson and J. T. Barnes. 

Journal of the Bissha Mitchell Soientyjlo Soctety, vol. 
4.2, Nos. 1 and 2, Oct. 1926), which has been worked 
out by Mr. J. J. Wolfe and Mr. B. i The 
samples were obtained by means of a’ water bottle 
and centrifuged, the volume of deposit measured. and 

rtiong of such deposit and recentri 

or counting. The investigations show that the Bay 

is by no means short of microscopic o i the 
av total for all collections distributed over two 
years aE about 75,000 per litre, the largest collec- 
tion being more than three million per litre. When 
one considers that a very number of minute 
cells were probably not seen, judging from the lista 
given, this shows it is not at all poor. The authors 
are of the opinion that the most important factor 
in the and increase of the diatoms is tem- 
ture, the range in the Bay being from 30° F. to 

6° F., the optimum temperature for diatoms being 

between 46° F. and 55° F. On the other hand, the 
protozoa, including dino tes, are at their lowest 
at these temperatures and highest when the diatoms 
are low. Takmg 
throughout the year, there are two maxima, one in 
spring and one in autumn. These are usually due 
to diatoms, but high up in the Bay in autumn in two 
arean the cade de dhe. dicclingeliats POOE, 


maxima are almost alwa 
dis to Chestoceros, Skele- 
i Ing very common. 
to the above 
eries, where 


The voluminous mass of date rela 
studies is filed with the Bureau of 
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t back. 


‘the total number of organisms | 


it will be valuable for future reference when more 
investigations with regard to available fish food are 


und en. 


communication made to the Royal ewan f In- 
ense 


describes his observations on ciliates of the genus 
Balantidium, found as parasites in the intestine of the 
og. These ae grisea rove capable of motion 
independently of the more especially when 
ee ee ee cilia is retarded by the 
conditions of the surrounding -medium. Such 
secondary movement resulta from contractility of 
the plasma and may be superposed on the principal 
effect due to vibration of the cilia so as to exert a 
modifying influence. The contractility is manifested 
mainly by the appearance of furrows, which may be 
either partly or completely annular. These furrows 
ie peas te at the anterior part of the animal ,and 
undergo gradual backward displacement, the more 
fluid portion of the endoplasm appara flowing at 
the same time in the opposite ion. The con- 
tractile wave stops when it reaches the posterior 
extremity of the animal, which then moves with o 
alight leap. If the furrow is circular, complete, and. 
dicular to the axis of the body, the displacement 
a dees forward, but with a complete and inchned. 
furrow it is dicular to the plane of the furrow 
and hence oblique and ; lateral motion 
towards the gide occupied by the furrow occurs when 
this is partial and lateral. Another characteristic 
form of contraction consists in a rapid and circum- 
scribed retraction of the posterior pole of the protoxzoon; 
this phenomenon is often almost rhythmic and effects 
arrest of the p caused by ciliary vibration. 
Looalised retraction of the posterior pole may deter- 
mine & slight backward mmpulse. There seems little 
doubt that these contractions are proper to the 
endoplasm and are due to a peculiarity of structure 
or constitution which may be rendered evident by 
the application of silver reduction methods. 


Coast AND GEODETIO SURVEY O? THE UNITED 
Srares.—The report df the United States Coast and 
Geodetic Survey for the year ending June 80, 10926, 
has been issued. In addition to revision of coast 
surveys m the United States, progreas was made in 
those of oversea ions. Coast surveys of the 
Philippines are almost complete except for the north- 
east coast of Luzon and of Palawan and of 
the Sulu archipelago. In the Hawaiian Islands there 
are still some gape in the hydrographic survey and & 
few in the coast topographic survey. Work on the 
approaches to the Panama Canal and on the waters and 
coasts of the Virgin Islands and Porto Rico is practi- 
cally finished. Good p was also made in 
Alaska. Work was continued in the readjustment of 
the ‘first-order tn ion to the westward of the 
ninety-cighth meridian in the United States, and there 
is the usual record of magnetac and tidal work. A 
matter of some interest in the rt is a statement 
regarding the redetermmation, this ‘time by radio 
time signals, of the old longitude station at Seattle, 
Wash. A ison between the old and the new 
determination towed a difference of only 0-008 second. 
The report contains a large number of index maps 
showing the present state of coastal surveys m 
American territory. i 

Foss. PERMIAN INBECIS FROM EUROPEAN RU8SIA. 
—While there is a considerable number of records of 
fossil Permian insects from North America, prectl- 
cally nothing was known of them in Europe. It is 
therefore interesting to learn from the Information 
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Bulletin of the Russian Academy of Sciences that 
Dr A. V. Martynov was fortunate enough to discover 
and oollect a d series of thease fosaila on the shores 
of the river Kama, in northern European Russia. 
Best represented in the collection are Homoptera and 
Mecoptera; then there are some highly interestin 
Protorthoptera, also Neuroptera, Psocoptera, an 
others. A preliminary study of the collection per- 
mits one to conclude that the fauna was somewhat 
similar to the Permian fauna of Kansas, but not 
identical with it, since not only genera, but even 
families, were different though related to those of 
Kansas. More extensive and detailed investigations 
are proposed during the next season. 


X-Ray Specrroscopy.—The issues of the Phystka- 
hieche lsc for Jan. 1 and 15 contain a report of 
r. 


70 pose by A. E. Lindh on the development 
of ntgen or X-ray spectroscopy during the years 
1921-1925. It comprises the following subjecte. 


Apparatus—tubes and spec phs—the develop- 
ment of technique, the gratings. the deviation from the 
simple law nà = 2d . ain 6, refraction and total reflection, 
emission spectra, the K, L, AJ, and N series, absorption 
of the A, L, and Af series. the conditions for the 
production of the various lines, the measurement of 
their intensities, their energy levels, the influence of 
chemical structure on spectra, the Compton effect, 
and the p-ray spectra. The report, which devotes 
10 pages to the literature of the subject. will prove of 
great value to those working in this fleld. 


MEASURING ZONAL ABERRATIONS.—Part 1 of 
Volume 28 of the Z'ransactions of the Optical Society 
contains an account of the method of determining 
the foci of the various zones of an optical system 
mvented by Mr. Conrad Beck and communicated to 
the Society on Nov. 11 last. An accurately centred 
metal disc has two short slits cut in it with their 
centres at opposite extremities of a diameter of the 
zone to be investigated, and with their directions 
making with the chameter an isosceles triangle with 
basal angles 45°. The width of each slit 1 about 
one-third the length. Light from a fine hole in a 
silvered glass surface placed in the axis of the system 
1s allowed to pass through the slits to the system, by 
which it is brought to a focus. The exact position of 
the focus is determined by the fact that at the focus 
the diffracted images of hs slits form a symmetrical 
cross. By the use of discs with the shts at different 
distances apart, the focus for each zone and the zonal 
aberration may be determined. 


CONCENTRATION OF WATER VAPOUR IN COMPRESSED 
GasEs.—An important paper on the concentration 
of water vapour in compressed hydrogen, nitrogen, 
and mixtures of these gases in the presence of con- 
densed water has been published by E. P. Bartlett in 
the Journal of the American Chemical Sooiety for 
January 1927. The water vapour content depends 
on the nature of the saturated compressed gases, and 
the values calculated from the ordinary gas laws 
differ considerably from those actually observed 
Thus, volume for volume, at 1000 atmospheres and 
50°, nitrogen will hold 44 per cent. more water vapour 
than will hydrogen, and the water-vapour contents 
are much larger than the theoretical. No thermo- 
dynamical relations have been found that will connect 
the observed and calculated results. The pheno- 
mena are explained qualitatively by assuming that 
the compressed gas is a solvent for water vapour. 


FREQUENCIES EMPLOYED IN SPEECH AND Music.— 
In the Bell Laboratories Record for February, an account 
18 given of phonograph records that have been made 
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to demonstrate the effects of excluding notes of 
definite pitch from speech and music The research 
was made by the American Telegraph and Telephone 
Company with the object of improving telephony. 
Electrical ‘ filters’ were employed which could sup- 
pee sounds of a pen range of frequencies. The 
requency of the vibrations occurring in speech vary 
from about 100 to 8000 cycles per second. The effect 
of cutting out all the vibrations below 375 per second 
18 to alter the character of the voice, although the 
intelligibility remains rfect. When all sounds 
having a frequency leas than 750 were eliminated, the 
voice sounded most unnatural and had no character. 
The vowel sounds were badly chstorted, but the speech 
could be interpreted mainly through the consonant 
sounds. When all the lower vibrations are restored 
but those having frequencies greater than 2600 are 
suppreasecil, the voice sounds natural but the inter- 
pretation 18 not good. When all the vibrations above 
1000 are suppressed, the speaker's voice has a guttural 
character. and it 18 very dificult to understand what 
he says. Whole phrases are sometimes missed, owing 
apparently to the ahsence of consonant sounds. 
Another record shows similar effects produced in 
transmitted music when sounrls of certain frequencies 
are suppressed. When the filter passes only the 
frequencies above 375 the melody 1s present but the 
tonal character 18 missing When all sounds below 
750 are suppressed, the music assumes a tinkling 
character. When the higher notes above 2500 are 
eliminated the music becomes dull, all the biilhance 
of tone disappearing. If all the notes above 1250 are 
eluminatecdl the music becomes practically a thumping 
noise. Another record shows the effects of forcing a 
vacuum tube to carry more than ita rated load. In 
this case harsh extraneous sounds called ‘ buzzing’ 
and ‘rattling’ are introduced. 


PHILOSOPHY AND Prysicy.—The greatest workers 
In mathematics and phyaics have always been 
philosophers as well. A complete insight into these 
subjects 13 impossible without philosophy. In “ Het 
Nut van het Wijsgeemg Denken in Wis-en Natuur- 
kunde,” Dr J. H Tummers deals in an interesting 
manner with the benefit to be derived by mathe- 
maticians and physicists from philosophical thinking. 
While the vhele of the contents of the brochure may 
not receive universal acceptance, it can be read 
with profit by all. In dave orng his thesis, Dr. 
Tummers sketches the Iustory of the ether from 
the beginnings of the wave theory of Lght up to the 
Alichelson-Morley experiment. The failure of the 
latter to show us the ether recalls to mind Planck's 
axiom, “Only that which can be measured oxists."’ 
Einstein, contemplating the experiment ın this ge 
has shown us how to do without the ether. 18 
aspect of the theory of relativity and the changes 
which the latter has brought about in our ideas of 
Taa and time are next considered. It is emphasised 
that we must look inside the mathematical super- 
structure and find out what are the philosophical 
bases of the theory—what is contained 1n and :mpled 
by the differential equations. Before dealing with 
the ideas of space and time of the theory of relativity, 
Dr. Tummers sketches the philosophical and mathe- 
matical bases of the various geometries which have 
been proposed. He discusses the idea of the geodesic 
and shows how the metres of Riemann and 
Lobattschewski are equivalent to ordinary Euclidean 
geometry on the surface of a sphere and on a Beltram 
surface respectively. These geometries stand on an 
equal footing as regards their being ‘true.’ Einstein 
has not shown that space 1s non-Kucldean, but that 
the phenomena of Nature can be more conveniently 
represented by a non-Euclidean concept of space. 
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Forthcoming Books of Science. 


Agriculture, Forestry, and Horticulture. 


” George Alen and Umein, Lid.—The Physiological Bams 
of Drought-Resistanoe in Planta, N. A. Mammow. Trans- 
lated from the Russian, edited by Prof. R. H. Yapp; 
The Evolution of the English Farm, M. E. Seeba. 
Cambridge Unworsiy Press.—The Physiol of Repro- 
duction ın the Cow, J. Hammond; The omica of 
Small Holdings, E. Thomas. Chapman and Hall, [td.— 
T ing Agricultural Vocations, Stewart and Getman. 
John Murray.—A Primer of Agricultural Economics, Sir 
Henry Rew. Ober and Boyd.—The Potato, P. M'Intosh. 
Kegan Paul and Oo., I4d.—Year Book of icultural 
Co-operation in the British Empire, with a of 
Producers’ O tions, edited by the Horace Plunkett 
Foundation. Oharles Soribner’s Sons.—The Beginner's 
Garden, Mrs. F. King. 


Anthropology and Archeology. 


D. A and CGo.—The American Indian: North, 
South, and Central Amenoa, A. H. Vermril. Q 
University Press.—The Naron, D. F. Bleek (first of a 

series of Publications of the School of Afmoan Life and 
i Ppa: Papers on the Ethnology and Archæology 
of the Peninsula, I. H. N. Evans. : JV. Heffer and 

Cambridge) A Study of Races m the Ancient 
Near East, W. H. Worrell. acmillan and Oo., [id.— 
The Kiwaı Papuans of British New Guinea, Dr. G. 
Landtman ; The Oircle and the Cross, A. Hadrian Allcroft, 
2 vols., Vol. I, The Onrrele; Vol. O., The Crosse. Methuen 
and Oo., Lid.—The Civilization of Greece in the Bronze 
Age: The Rhind Lectures on Archwology Sed Dr. H. R. 
Hall. Kegan Paul and Oo., Ltd.—Melanesians of the South- 
East Solomon Islands, Dr. W. G. Ivens; The Oivilisstion 
of the South American Indians, with special reference to 
Magic and Religion, Prof. R. Karsten. 


Biology. 


George Allen and Umom, [Lid.—Birds and Beasta of the 
Roman Zoo, Dr. T. Knottnerus - Meyer, translated by 
Bernard Miall. G. Bell and Sons, Lid.—Readable School 
Biology, O. H. Latter (Bell’s Natural Science Series). 
A. and O. Black, Lid.—Natural History: Animals, Q. 
Jennison. OU Universitiy Aie mas ag Hal ase of 
T 1551-10183, by the late Prof. G. C. J. Vosmaer, 

tad be Dr. G. P. Bidder and O. 8. Voamaer-Roell; A 
Treatise on the British Freahwater by the late G. 8. 
West, new and revised edition by f. Ñ, E. Fritsch , 
The Structure and Development of the Fungi, Dame Helen 
Gwynne-Vaughan and B. Barnes. and Hal, 
Itd —Evolution, B. Gruenberg; Text-book of eer 
Curtis and Guthrie; Biochemical Research Methods for 
Students of the Biological Sciences, Morrow. Epworth Press. 
—Bnitish Wild Fruits and How to Identify Them, R. Morse 
ae to Identify’ Series). Longmans and Co., Lid — 

lant Autographs and their Revelations, Sir Jagadis 
Ohunder Bose; olias, J. G. Mulas. Methuen and 
Oo., Itd.—B8cience B ea, Be Ray Lankester. F. Warns 
and Oo., Lid.—Bird Life et Hame and Abroad, T. A 
Coward; Favourite Flowers of the Garden and Greenbouse, 
E. Step, m 18 fortnightly parte. 


~ 


_Chemistry. 


G. Bell and Sons, Lid.—Practical Physical Chemistry for 
Schools, Dr. J. F. Spencer (Bell’s Natural Science Series). 
Ernest Benn, Lid.—The of a Chemical, E. 
Lewis and A. A. King; The Manufacture of Ammonium 
Products, P. Parrish; The Chemical Age Dictionaries, 
I. The Dictionary of Organic Substances ; Encyolopsdia 
of the Ceramic Industries, A. B. Searle; Chemustry, Dr. 
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P. E. Spelmann. Chapman and Hall, Lid —Introduction 
to Phymologioal Chemistry, Bodansky; Nature O and 
Interpretation of the Etoh Figures of Crystals, eee 
Experimenta m O o Chemistry, Underwood; Colloids, 
Kruyt and Van Klooster; Organic Syntheses, Whitmore, 
Vol. YH. O. Griffin and Co., Ltd.—Foods: their Com- 
ition and Analysis, Dr. A. Wynter Blyth and M. 
ynter Blyth, revised by Dr. H. E. Cox, now edition. 
and Co., Lid.—. and Combustion ın Gases, 

Prof. W. A. Bone and Dr. D. T. A. Townend. Sir Isaac 
oe st S Sons, [id.—A Course of Volumetric Work, 


Engineering. 


Ernssi Benn, Lid.—Hlectric Switeh and Controllmg 
Gear, Dr. C. C. Garrard, new edition ; Insulated El&ctric 
Cables, VoL IL : Alanufacture and Installation, O J. Beaver; 
Electric Winders, H. H. Broughton; Colloid Mills, Dr. 
S. P. Schotsx ; Sinking Shafts and Driving Adits, E. O. F. 
Brown. Qha and Hall, Itd.—The A. O. Commutator 
Motor, O. W. Olliver; Tables of Safe Loads on Steel Pillars, 
with Practical Notes on and Construction, E. 8. 
Andrews and W. O. ing, VoL L; A Short Text-book 
on Disposal, T. H. P. Veal; Electric Rectaflars and 
Valves. tA. Gunther-8chulze, translated by N. A. de 
B ; Electmcal ee Practice, J. W. Meares and 
R. E. Neale, Vol. O.; Hydro-Electme Handbook, Creager 
and Justm. Constablsand Oo., Itd.— Pro tion of Electric 
Currenta in Telephone and Tele 
Fl new edition; The 
tion Works, W. G. Blgh, new edition ; 
Engine for Land and Marme Work, A. P. Chalkley, new 
edition ; Designs of Small Oil-engined Veesels, W. Pollock. 
O. Griffin and Co., Lid.—Overhead Electric Power Trans- 
mission Practice, W. T. Taylor; Pocket-Book of Electrical 
Rules and Tables, Munro and Jamieson, under the 
editorship of W. R. Cooper and Rollo Appleyard, new 
edition , Carbonisation Technology, and Engineering, the 
Production of Coke, Charcoal, and other Fuels, J. Arm- 
strong; Lubneation and Lubricants, L. Archbutt and 
R. M. Deeley, new edition. Orosby Lockwood and Son.— 
Water-Power Practice: The Prinorplesa, Practice, and 
Development of Water Power, F. Johnstone-Taylor ; 
Sewage Works, F. O. Temple; Gas Meters : Their Oon- 
struction, Use, Fong, tion, and Mamtenance, 
A. T. Gilbert; Science of , J. W. Green 
and O. N. Ridley; Modern Ignition Simply Explained, 
H. H. U. Cross; D and i Appliances. 
P. M. Dekker, with an Introduction by Sir Robert 
Hadfleld, translated from the Dutch; Domestic Electric 
Heating, H. G. Solomon; Magneto Manual, H. R. Lang- 
man. and Oo., [id.—Modern Hleotrical Mumine- 
tion, C. Sylvester and T. E. Ritchie, with a Foreword by 
R. A. Chattook; Thermod ios Applied to ; 
Prof. A. F. Macconochie ; anics Apphed to finger 
ing, Prof. J. Goodman, VoL IL Syr Isaac Puman Sons, 
Tid.—The Care and Maintenance of Steam Plant, T. E. 
Braham ; Applied Thermodynamics, Prof. W. Robinson, 
Coal Carbonmwsation, J. Roberta; Engineering Inquiries, J. C. 
Connan ; Mmmg Law and Mine Management, A. Watson ; 
Mine Ventilation and Lighti ©. D. Mottram ; Collery 
Explosions and Recovery Work, J. W. ‘Whitaker (Minmg 
Cartificate Series). 


Geography and Travel. 


Rdward Arnold and Oo.—The Wilderness of Smai, H. 
J. L. Beadnell. A. and O. Black, Lid.—Try-for- Yourself 
Geo hy, M. W n 0 idge Umwersiy Press.— 
The Lafo of Sir Albert Hastings Mar M. E. and F. A. 
Markham. Constable and Oo , Ltd.—Nepal: An Account of 
the History end Topography of the Country, with a descrip- 
tion of ita Flora and Fauna, P. Landon. W. Hefer and 
Sons, Lid. (Cambridge)—An Aman Arcady: The Land 
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and P he eon Pes ai a ee Oliver and 
ey haan o Settlements and Roads of Sootland—a Study 
of Human 


a eed , Grace Meiklejohn. Kegan Paul and 
Oo., Ldd. 1920-1921, A. Bonnard. . 
Geology, Mineralogy, and Mining. 


Cambridge Univerndy Press.—The Founders of Beis- 
mology, Dr. O. Davison. Chapman and Hall, Lid.—Optioal 
Mineralogy, Winchell, Part IL. ; Handbook of Ore Dressing, 

Thomas Murby and Oo. —Eruptive Rockse— 
on, Classification aud Their Rela- 
tion to Ore 8. J. Shand. Alluvial 
— The Technical Investigation of Hoonomio 
. Minerals, Dr. O. Raeburn and H. B. Milner, with a foreword 
by Dr. J. D. Falooner. 


Mathematical and Physical Sciences. 


G. Bell and Sons, [4td.—Mechanios of the Atom, Prof. 
Max Born, translated by J. W. Fisher; Isaac Newton, 
1642-1727, edited by W. J. Greenstreet; The Acoustics 
of Buildmgs, Drs. A-H. Davis and G. W. O. Ka Ernest 
Benn, Lid. ity, J. Rice. A. and O. B Lid,— 
Stage A Geometry, R. W. M. Gibbs. Cambridge Unsvoreriy 
Press.—Integral Bases, Prof. W. E. H. Berwick; The 
Foundations of Euclidean Geometry, H. G. Forder; The 
Calculus of Variations, Prof. A. Forsyth; Cremona 
Transformations, Hilda P, Hudson. Constable and Oo., 
J4d.—Field Astronomy, D. Clark. Ginn and Oo., Itd.— 
Young's Manual of Astronomy, revised by H. N. Russell, 
R. 8. „and J. Q. teur, VoL I. 
and Oo., — Comets and the T with New Theories 
mg ther Structure, Dr. W. Weir; Ordinary 

taal Equations, Prof. B L. Ino; Elementary 
bre, F. Bowman, Part LL ; Four Place Mathematical 
les with Forced Decimals, arranged by Prof. F. 8. 
Carey and 8. F. Grace; A Treatwe on Light, Dr. R. A 
Houston, new edition; ; Bpootrosoopy, Pr oe E. E O, Baly, 
new edition, VoL II. 
for Colleges, H. H. Sheldon, Prof. O. YV. Ree eel Ow 
Miller, and Prof. R. F. Paton. Methuen and Co. Iid.— 
A Short History of Physics, E aes Thermionio 
Phenomena, E. Bloch, translated by J . Clarke ; Sir 
Isaac Newton: A Brief Account of his Life and Work, 


Prof. 8. B ; Test Examinations m Mathematios, 
A. 8. Pratt: Sp Harmonics: An Elemen Treatise 
on Harhonic Functions, with Apphoations, T. M 


MacRobert; A Preparatory Geometry, O. J. H. Barr. 


Medical Science. 


and Umoin, Ltd.—Bex Hygiene 
et Alm von Sneidern and Alma Sundqui; 
Doctor's Views on Peal, W. J. Robinson, ere 
Eden and Cedar PauL A and Oo.—A Text-Book 
of Bacteriol Dre. H. Amsser and E. E. Tyxxer, 
new edition ; tive Medicine and Hygiene, Dr. M. J. 
Rosenau, new edition ; Diseases of Infancy and Childhood, 
Dre. L. E. Holt and J. Rowland, new edition G. Bell 
and Sons, Lid.—FWmlayson’s Clinical Manual for the 
Study of Medical Cages, new edition, edited by Drs. O. H. 
Browning, E. P, Cathcart, and L. Findlay. Cambridge 
U Prass.—The FADA aat etal of sie T 
mparstive Physi 


logy, Dr. P 

Series); The pias SrA n hymology of the ere f. 
A. J. Clark; e Genetics of in Animals, 
Dr. F. A. E. Grow; The Oom Physiology of 
Internal Secretion, Prof. L. T and 


tiœs, L. 8. Dudgeon; The Ductleas 
Glands in Medicine, Dr. W. L. Brown; Modern Methods 
in the Diagnosis and Treatment of Renal Disease, Dr. 
H. Maclean, new edition ; Modern Methods im the 
i and Treatment of Gl i and Diabetes, 
Dr. Maclean, new edition. . Hodge and Oo. (Edin- 
D N Leigh .— The i aie and | Practioo of Meat Inspection, 

ee en ea 
A Handbook of Practise Tires 


Dr. D. Campbell; 
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A Handbook on the Nervous System, Dr. D. E. Oore; 
A Handbook of Mental Diseases, Dr. H. J. Norman; 
Handbook of Infectious Diseases, Dr. D. 8. Sutherland ; 
A Handbook of Histology, A. M. Watson ; Handbook of 
Medical Diagnosis, Dr. J._Whiting ; In “ Outlines of 
Dental Sciences’’ Series—Dental Andtomy and Physio- 


l D.. Headridge and 8. K. Gibeon; tal ry 
and Pathology, 2 Yola., J. L. D. Buxton and R. B. Gil; 
Histology, Dr. ton; Metallurgy, Dr. A. J. Brown ; 
Orthodontie, G. Wilson. 'Maomillan and COo., Ltd.—The 
Nervous B of Man, Prof. R. J. A. John 
Murraoy.— Health and ad fanaa A New oe af 
Heelth, J. Ellis Barker: With an Introduction by Bır 


Arbuthnot Lane, Bart. 


Metallurgy. 


Chapman and Hall, Ltd.—W o 
Painton; The Metallurgist’s Man 
H. Harris, 


- 


of Alumimium, E. T. 
T. G. Bamford and 


Miscellaneous. 


Chapman and Hall, Lid.—Sunplified Practice, O. Chis- 
holm, John Murray.—Scienoce, and Misleading, 
Ool. A. Lynch K Paul and Oo., —The Natural 
History of Toe nd Sn , llustrated from the Alpe, Dr. 
A. E. Tutton. In “To-day and To-morrow ’’ Series ; 
Balbus, or the Future of Architecture, OC. Barman; Gallio, 
or the Tyranny of Science, J. W. N. Sullivan; The 
eae of War, Prof. W. McDougall ; Bocrates, or the 

Emancipation of Mankind, H. F. Cariill; Stentor, or the 
Future of the D. Ockham; Aeolus, or the Future 
of the Flymg _ Ò. Stewart. 5 


Philosophy and Psychology. 


Allen and Unwin, Lid.—The Making of the 
Modern Mind, Prof. J. H. Randall, jun. ; eee and 
Philosophy, and other Essays, Bernard Bogan The 
Nature of Deity: A Sequel to “ Perso Reality.” 
Dr. J. R. Tamer. D. Appiston and Co.—Mental Declmo 
and Growth, Ho ; Applied Psychol : 


logy of P , P. F. Valentme; The Inner World 
of Childhood, F. G. ' Wiokes, with Introduction by O. G. 
Jung ; From Myth to Reason, Dr. W. Riley. Ernes Bonn, 
LAd,— ysies, Dr. E. Jones ; Mind and rts 
Workings, O. E. M. eha 0 Untversity Pres. 
—The  Facul Imaginati L. Hargreaves ; 
Essays in Philosoph a late James Ward, 


Emays in Phlosophy, by . F. Stout, with 
a Memor by Olwen Campbell. Consable and Oo., 
Si heresy of Ohildren—Normal and Abnormal, Dr. Mary 

eb. Maomillan and Co., Idd.—The Abilities of 
Man: Their Nature and Measurement, Prof. O. E. Spear- 
man, Methuen and Oo., [id.—Mind and Body, Dr. H. 


Driesch, translated by T. Besterman; Psych : Its 
Methods and Principles, Prof. F. A. C. Perrm and Prof. 
D. B. Klem. Kogan Paul and Oo., Lid —Peycholo 


and Ethnology, the late Dr. W. a a 


Prof. G. Eliot Smith; The Meaning of M 
Ogden and I. À, Richards, new edition ; ae ee oe 


Conversion: a Bio- Paychological Study, Prof. Sante dé 
Banctis; The Analyas of Matter, Bertrand Russell; The 
Psychology of Character, Dr. A. A. Roback; Social Life - 
in the Anmal World, Prof. F. Alverdes ; The Effects of 
Music : See ere yas 


~ 


EE ER 


Chapman and Hal, Ltd.—The Manufacture of Artificial 
Silk, with Special Reference to the Viscose process, E. 
Wheeler; Oonarete Builders’ Handbook, Crane and Nolan; 
oe eee Machme Tools, Barritt; Aenal 
Photography, C. Winchester and F. L. Wills. Look- 

scone ond on.—Standard Manual of B Malt. 
ing AERE] Laboratory Companion, J, Roas-Mackenxzie. 


- 
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Wind Drift. 


. STRONG wind at sea has long bean known to 
cause a drift of the upper layers of water super- 
im upon the regular and odio tidal currents. 
ee ee er, the navigator can 
determine the position of his vessel by bearings on 
landmarks, but in thick weather-he can no longer do 
this, and ıt then becomes a matter of importance to 
know the velocity and direction of the currents, both 
tidal and wind-blown, to which his veasel may be 
subject. In sailing and slow-moving ships, seamen 
have need to make a rough allowance for this wind 
drift, ın addition to the leeway made by the vessel, 
when calculating their position ad dead reckoning 
m bad weather. The n owance has never 
been more than a E on the assumption 
that the wind-blown current runs ın the direction of 
the wind, simply augmenting or decreasing the 
normal speed of the tidal currents. 

The early theory due to Zoppritz was based on a 
consideration of the internal friction of sea-water in 
regular motion, and took no account of either eddy 
motion in the water or the effect of the rotation of 
the earth upon the wind-driven current; it fitted in 
with the general e ence of seamen, but did not 
accord with later cbasreationa of the drift of the 
Fram in the polar ice, durmg 1893-05, when the ice 
drifted some 28° to the right of the wind’s direction 
and proceeded on the average at 2 per cent. of the 
wind's velocity. A mathematical consideration of 
the foroes due to the tangential preasure of the wind 
on the surface and the rotation of the earth acting 
upon saan of water in motion led Ekman to 
conclude that, unless constrained by land or shallow 
depths, the surface water would move 45° to the 
right of the wind’s direction throughout the northern 

isphere and at greater es with decreasmg 
velocity at greater depths. Observations of the 
Upper 10 cm. to 60 om. of water at a number of Finnish 
and Swedish light vessels m the Baltic showed a 
movement some 19° to the right of the direction of 
the wind. ‘The speed was nearly twice as great when 
the wind blew in the same direction as the coast line, 
than when blowing directly on shore or off shore. 
The average speed of the current varied, not directly 
with the wmd’s velocity as occurred with the polar ice, 
but with ita square root. 

A number of other estimates of the relation between 
the velocity of this surface drift and of the wmd have 
been made, but they show no lep i agreement; & 
few observations that this deviation from the 
direction of the wind tcreases with depth, as would 
be e ” from Ekman’s conclusions, but the 
depth to which these currents extend m j 
circumstances is unknown. This facet of the subject 
is one of some practical interest in fishery research ; 
for example, the young of herring born in the lish 
Channel are carried by such a current into the North 
Sea. 

The need for accurate knowledge of the wind drift 
as well as the tidal currents along the Pacrfic coast of 
the United States, where moer are man ae 
a » Badli courses lo and periods o i 
Te a ent. hae led the U.S. Coast and 
Geodetic Survey? to collect and analyse numerous 
current data from five light veasels. After allowing 
for the calculated tadal current the residual drift, 
almost entirely due to wind, was obtained for several 
thousand observations. ‘These were made by means 
of a pole 15 ft. long, weighted at one end and floatmg 


1 US Coast and Geodetic 8 8 arrange Ro. 121, pp. 
80. Coastal pee ts cine te Paste Got oh aie nited States. 
By H A. Marmer. (Washington, 1926) - 
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l ft. out of the water'; no allowance is made for the 
pressure of wind on the exposed of the pole. 

The velocity of the wind drift set up by wimds 
varying between 10 miles and 60 miles an hour was 
approxmnately 2 cent. of the velocity of the wind, 
being slightly under this value for high winds. This 
iB @ sgi relation to that found by Nansen for the 
pole ice, but an entirely different relation from that 

ound by Whitting for surface 10 cm. to 60am. m 
the Baltic. The latter also holds for the surface 15 om. 
in the English Channel and North Sea, as deduced 
from the drift of bottles so weighted that only about 
3 0.0. of the cork end floats above water. 

The direction of the wind drift along the Paorfic 
coast averaged 23° to the right of the wind’s direction, 
except for winds from the south-west sector, in which , 
case the coast lne trending north and south oon- 
strained the currant to move north, 24° to the left of 
the wind’s direction. 

The observations recorded by the U.S. Coast “and 
Geodetic Survey are a definite addition to the data 
available, and have m co ence & wider interest 
than that of the purpose for which they were primarily 
made. H. W. H. 





The Japanese Earthquake of Mar. 7, 1927. 


FOB the second time sinoe the t earthquake of 

Bept. 1, 1923, Japan has Doan visi by a 
destructive earthquake. The Tajima earthquake 
of May 23, 1925, was followed on . 7 at 6.28 P.M. 
(or 9 28 a.m. G.M.T.) by another in nearly the same 
district, but probably some mules to the east. Accord- 
ing to the official report issued from Tokyo, the 
central zone covers the counties of Naka and Yosa 
in the province of T . It is also stated that the 
roads to the north of Moram are impassable owmg 
to the deep fissures caused by the earthquake. Thus, 
the centre must be close to the west coast of Wakasa 
Bay on the Ja Sea side of the islands. 

the towns of Mineyama, Iwataki, Kaetu, 
Amino, Kayamachi, Ishida, and Yamada, containing 
from two to four or five thousand inhabitants, most 
of the houses are demolished or destroyed by the fires 
that broke out afterwards. As these, however, are 
not industrial centres, the purely economic effects of 
the earth will not be serious. The great towns 
of Osaka, Kyoto, and Kobe, to the south of the earth- 
quake-zone, though strongly shaken, have suffered 
but little d . The total number of lives lost 1s 
reported to be 5459. 

e name of the province of Tango appears but 
saldom in Sekiya’s catalogue of Japanese earthquakes. 
About aa fs to the south, however, lies ihe im- 
poraa seismic district of Kyoto, and about the same 

j ce to the east and south-east are the provinces 
of Mino and Owar, m which occurred one of Japan’s 
greatest earthquakes, that of Oct. 28, 1891, with ite 
remarkable fault-displacementa. 

Though their resulta in the loss of life and the 
destruction of pro have been serious, both the 
earthquake of 1925 that of Mar. 7 last are typical 
examples of the earthquakes that occur on the Japan 
Sea side of the islands. The late Prof. Omori divided 
the destructive earthquakes of Japan into two 
classes, local and non-local, according as they affected 
one province or several provinces. From the fifth 
century to near the close of the nineteenth century 
there were 221 destructive earthquakes in Japan. On 
the Japan Sea side of the islands there have been 
scarcely any but local shocks, while the Pacific mde 
has often been shaken by great non-local earthquakes. 

C. Davison. 
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University and Educational Intelligence. 


CamBnipes.—s. Goldstein, St. John’s College, and 
W. Y. D. Hodge, St. John’s College, have been 
awarded Smiths Pmzea for easays on “ Mathieu 
Functions ” and ‘‘ Lmear Systems of Plane Algebraic 
Curves of any Genus,” regpectrvely. D. Burnett, 
Clare College, and O. A. Meredith, Trinity College, 
have been awarded Rayleigh Prizes for essays on 
“* Blectric Radiation over the Earth’s Surface,’ and 
“ Same Theorems on Infinite Cardmals,’’ respectively. 

The General Board of the Faculties has recommended 
that the Disney professorship of archeology shall be 
bro t under the new statutes for election, tenure, 
and duties; that ita stipend be raised from the en- 
dowment to £1200 a year; that it abal he assigned 
to the Faculty of Archsology and Anthropology, and 
that the fleld within which the professor give 
instguction shall be classical, medieval, and pre- 
historic antiquities and fine arts. ; 

It is proposed to appomt Mr. H.’Quinney as an 
pesistant in expermental research iY the engineering 
department. i 


ÅPPLIOATIONB for grantas in aid of scientific in- 
vestigations b on agriculture, to be carried out 
in England and Wales during the academic year 

i on Oct. I next, te N the 
Mmistry of culture and Fisheries, 10 itehall 
Place, Aare May 15 next. The opal a 
offering not more than seven research scho a 
in cultural and veterinary science, each tenable 
for years, applcatibns for which must be made 
not later than June 80 next; it also invites applica- 
tions for not more than five agricultural scholarships 
tenable for two years. The latest date for the receipt 
of applications is June 30. 


A PAPER on “ University Government with special 
reference to the University of London ”’ was read by 
Mr. T. Ll. Humberstone at the Education Guild on 
Mar. -9, Sir Richard Gregory presiding. After 
describing the origins and constatutions of the arche- 

universities, Bologna and Paris, the university 
of studenta and the untversity of masters respectively, 
he pomted out that Oxford and Oambridge were 
modelled on Paris, and remamed true to type as 
autonomous societies of masters. These universities 
have handed down from the Middle Ages a tradition 
of a self-governing community with full freedom of 
opinion as precious as their dreamy spires and moonlit 
lawns. Referring to the proposed new constitution 
of the Unrversity of London, he emphasised the 
importance of ensuring 8 high standard of attendance 
in the Counail. Convocation resentation on the 
Senate should bring the Univermty into touch with 
the world of affairs, the professions, and industries. 
Mr. Humberstone ia opposed to any extenmon of 
amen S ah ae ea 
sidering that oo inci O selec 
appointed on ada o personal merit. The Prin- 
cipal of the iversity should be a member of the 
Council and of the Senate ex officio, as there is no 
warrant in the constitutional history of universities 
for the exclusion of a high officer from membership 
j y na hae that special atten- 
tion should be given to meth of voting. There 1s 


tions of 


ter locity ; support of the University would 
fo more generous ‘if the needs of the University were 


explam: 
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Calendar of Discovery and Invention. 


March 20, 1800.—It was in hia letter addressed 
“a Como en Milanois, ce 20m Mars 1800,” that Volta 
communicated to Sir Joseph Banks his discovery of 
the voltaic pile. The letter arrived in but the 
whole was read to the Royal Society on June 26, 1800. 
From the mformation contained in the first j 
Nicholson and Carlisle made a pile with 86 - 
crowns and 86 ymo de adah this they deoom- 
posed water. 

March 20, 1877.—Fifty years ago, on. Mar. 20, 1877, 
in his presidential address to. the Iron and Steel 
Institute, Sir William Siemens directed attention to 


the ibility of ising “the of Niagara Falls 
for driving dynamos and for E E electricity 
over long di oes for lighting and smelting. Thirteen 

O inou Kelvm, 


aa the Niagara 

, Sellers, Turretini, and Unwin, was appointed ; 
in 1898 a contract was placed with Westinghouse, and 
m 1895 three 5000-h.p. machmes were started. To-day 
more than half a million horse-power is developed by 
the various planta. 

March 21, 1816.—The Royal Academy of Sciences 
of Paris was founded by Colbert in 1666. Durmg the 
Revolution, m 1798, all the academies were suppressed, 
but two later the National Institute waa 
founded. ith the Restoration, further changes 
were made, and on Mar. 21, 1816, the acadamies werp 
placed on their original footing. “It was at this time 
also the names of Carnot and Monge were removed 
because in 1792 they had voted for the death of the 


March 22, 1792.—A notable improvement in rapid 
communication resulted from the mvention of the 
semaphore by Claude Cha which he laid before 
the Legislative Aasembly o oe on Mar. 22, 1792. 

ing trials ẹ message was sent from the Louvre 
to Lisle, 48 leagues distant, in thirteen minutes. The 
semaphore was Sr used during the Napoleonic 
Wars, and up to 1849 the Admiralty maintained a 
chain of semaphore stations at elsea, Putney, 

i Do, Esher, Cobham, Guildford, i 
Haslemere, Midhurst, Peterafield, and Portadown. 
Chappe’s monument stands in the Boulevard Samt 
Germain. 

March 24, 1787.—On Mar. 24, 1787, Dalton made 
his first entry in a book entitled ‘“ Observations of 
the Weather, ete.” During the course of the next 
fifty-seven years he entered some 200,000 observations 
in this journal, the last bemg made the evening before 
his death. f 

March 25, 1655.—To-day Saturn is known to have 
ten satellites. The first discovered and the largest, 
Titan, was seen by H on Mar. 25, 1655. 
Between 1671 and 1684, Caseini discovered four more ; 
Herschel added two in 1789, Bond and Lassell found 
H on in 1848, while Pickering discovered the 
thee two in 1898 and 1904 chee pasate Phosbe, 
which was found in 1898, has amotion in the opposite 
direction to the other nine. 

March 26, 1762.—In 1718 an Act of Parliament 
authorised the award of sums of £10,000, £15,000, and 
£20,000 for determining the longitude at sea within 
60, 40, and 30 miles respectively. Many astronomers 
and mechanicians assisted in the solution of the 

roblem, but the principal work was done by John 
Parrison, the inventor of the marine chronometer, 
His seagoing timepieces were made in 1785, 1739, 
1749, and 1759, and it was with the fourth that his 
son made a voyage from Portamouth to Jamaica and 
back, the voyage lasting from Nov. 18, 1761, to 
Mar. 26, 1762. During this time the error only 
amounted to 1 min. 54¢ seo. E. C. R. 
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Societies and Academies. 


LONDON. 


Royal Society, Mar. 10.—A. Levin and J. Wyman: 
The viscous elastic properties of muecle. ‘ Viscosity ’ is 
a, term used to denote irreversible processes which cause 
a logs of work, greater with greater speeds, and ent 
the muscle from contracting tanec . A 
mechanical model conmsting of two elastic elements 
(springe), of which one only is dam will imitate 
m effecta, and it is argued that the muscle is 
mechanically a system of thia type. When the muscle 
is stimulated isometrically, tension 1s shared by the 
damped elastic and free elastic elementa. When the 
muscle is then released at a constant rate, the dam 
elements lag ind, causing thereby a drop of tension, 
which, however, is not instanteneous, owing to the 
presence of the free elastic elements. As the shorten- 
ing proceeds, a steady state of lag is reached exponent- 
ially. When the release stops, the dam ements 
continue to shorten, stretching the free elementa, and 
the tension redevelops exponentially. In a stretch 
the events occur ın the opposite order. The actual 
contractile structures are the damped elements. The 
free elastic elements act as ‘ buffers.’ 

F. W. R. Brambell and A. 8. Parkes : Changes in the 
ovary of the mouse follo exposure to X-rays. 75 
per cent. of the animals killed upwards of five weeks 
- after irradiation, when adult, were sterilised. No 
hiatus occurred in the cstrous cycles following 
irradiation. The elemente already forming the cortex 
at the time of irradiation persist and constitute the 
tissues of the sterilised ovary. They are derived from 
the embryonic, germinal epithelium and produce 
cestrin ın the normal ovary; they continue to do 60 
without interruption after irradiation. ‘ Anovular’ 
follicles were formed from the smaller follicles, by the 
degeneration of the and the growth of the 
membrana granulosa cells, immediately after irradia- 
tion. 

A. 8. Parkes, Una Fielding, and F. W. R. Brambell: 
Ovarian regeneration in the mouse after complete 
double ovariotomy. Of 121 double ovariotomised 
mice, all of which showed initial cessation of the 
œstrous cycle, eleven afterwards showed signs of spon- 
taneous oestrus. In «ght of these eleven cases the 

resence of new ovarian tissue was demonstrated 
S The exact site of regeneration could 
not be ascertained. In most cases follicles and 
corpora lutea were found in the regenerate tissue, 
and generally these cyclic structures could be corre- 
lated with the recent oestrous history of the animal. 
Moet of the regenerate animals had a normal cycle 
after the first spontaneous appearance of cestrous 
symptoms, but in at least one case & very i 
series of œstrous-like phenomena occurred, 
cornificstion being the chief feature observed. 
‘The relation between ‘density’ of 
sperm-suspengion and fertility as -determmed by 
artificial insemmation of rabbita. iments on 
artificial insemination of rabbits show that fertility 
is influenced by the density or number of spermatozoa 
yntroduced into the of the female. Fertility 
is reduced where the estimated number of spermatozoa 
18 lesa than about 10* per 3 c.c. Sterility oocurs where 
the number is below 10 per 3 o.o. Three factors 
tered aes a part in determinmg the resulta, but 
are not subject to separate quantitative estimation :— 
(a) The probability of any one spermatozoon reaching 
the fertilisab le ovum is small; (b) the spermatozoa 
are not all capable of fertilisation ; (c) toxicity may 
act differentially on sperm-suspensions of varying 
dennity. : 

Alexander Hynd: The action of glucosone on 
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normal animals (mice) and 1ta posrible significance in 
metabolism. The subcutaneous injection of gluco- 
sone, a first oxidation product of glucose, m appropri- 
ate dosage, produces in normal mice a condition very 
sumnilar to that caused by insulin, the ptoms bemg 
modified or inhibited by an injection of either adrena- 
line or pituitrin. The ‘ glucosone effect,’ however, 18 
not remedied by the administration of glucose. An 
injection of acstoacetic acid antagonises the effect of a 
glucosone injection, indicating that glucosone may be of 

ificance in fat metabolism. Glucosone 18, perhaps, 
formed by the action of insulin on blood sugar, and 
thus may be an important compound in the mter- 
mediate metabolism of carbohydrates. 


CAMBRIDGE. 


Philosophical Society, Jan. 31.—Sir Joseph Larmor: 
What determines the resistance and tilt of an eero- 
lane? Formule were given by J. J. Thomson in 
883, in which the six components of the rettent 
momentum in an unlimited feld of fuid motion were 
expressed in terms of the distribution of vortical 
spm alone. When they are extended, in intringlo 
mvariant form, go as to apply to regions of a field of 
motion produced. by solid lee, ive or propelled, 
they ought to provide & formal toundation, ly 
of technical value, on which to base the general 
dynamics of propulsion of an aeroplane or airsbip. 
Applications are made, for example, ak aaa mage 
for o te nearly compensating vorticities in tne 
ale” ele; the lo to the current procedure 
which derives the neal force from a definite 
amooth circulation of the air around the body: also, 
the nature of the process by which 
of vortices is thrown off from 4 
which only later degrades mto 
tumultuous disturbance.—L. H. Thomas: The effect 
of the orbital velocity of the electrons in heavy atoms 
on their stopping of a-particles. ‘ Collisions ’ between 
a-particles and electrons are divided into two classe ; 
close collisions, which may be treated as if the electron 
were free, and alight collisions, which may be treated 
as amall disturbances of the electron. For swift 
icles the two classes p The oe 
Ilsions isg pale together an e 


a- 

of co 

type arbitrarily °delim1 as those for which the 
r than the ionisation 


comparatively small, 
loges more energy to & moving 
stationary one.—F. H. Constable: Surface adsorp- 
tion and the velocity of chemical action at ges-solid 
interfaces. The formula previously deduced connect- 
ing the partial preasure of the reactant in & l ; 
with the fractional reaction velocity has been verified 
for mixtures of alcohol vapour diluted with water, 
acetone, and benzene ; ei for the composition of 
the adsorbed film on platinum to mixtures 
of carbon monoxide and oxygen. 
mixture of vapours on the tem ; 
reaction ia considered. If the heat.of desorption of 
the reactant is greater than that of the diluent, then 
the tem ture coefficient is diminished ; if they are 
equal, there ig no alterataon; and if leas, the tempera- 
ture coefficient is increased. Water present as o 
diluent in alcohol has little effect on the temperature 
coefficient of the reaction—-H. D. Ursel: The 
evaluatian of Gibbs’ phase integral for imperfect 
The phase integral for a perfect gas (neglect - 
ing the factor corresponding to impulse co-ordinates) 
is V7. It has sometimes been assumed that m 
general the value is V7(1+g) where g is of the order 
of the imperfection. This, however, is not correct, 


The effect of the 
ooefficient ot 
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the form taken being actually Ve", and this fact 
invalidates any simple discuasion of an imperfect gas. 
An exact expression is obtained for the phase in 
in the form of a multiple series, from which different 
lations are written down which equally define it. 
en these have been expressed in terms of g it is 
posare to approximate, and thus to evaluate g, and 
the preasure, to any order for a given molecular 
model, 


MANCHESTER. 


Literary and Philosophical Society, Feb. 8.—Wilfred 
Irwin: The ce and distribution of salt in the 
air, rain, and rivers of this country. Samples were 
' taken at twelve different stations in England simul- 
taneously, each sample mg three months’ 
` rainfall at those 108. This was done during a 
stormy winter quarter, and again during a calm spring 
In the stormy period the content’ of the 


quarter. 

salt may vary from 199 per million at rt 
on the sea coast in Pees ot pare St yton 
on Dunsmore in Warwickshire, and in the mild period 


from 32 parts at Maryport to 5 parta at Ryton. In 
urban areas, chlorides are emitted along with smoke 
and the results are very i i 

District were tested for salt ; 
Derwentwater and Bassenthwaite, which are influenced. 
by the saline spring at Brandlehow, resulta show that 
Loweswater, the gathering ground of which is nearest 
to the sea, contains the most salt—l6 perts per 
million—and that Haweswater, the farthest from the 
sea, has the least—only 8 parts. The salinity of the 
rainwater over Englany and Wales probably averages 
about 7 to 8 per million, and the av rainfall, 
85 mches. is means that about one million tons of 
solid salt are annually carried in spray from the sea to 
the land, to be returned by the rivers to the sea. It 


Feb. 22.—D. O. Henry: Some recent advances in 
colloid theory. Experimenta recently made at the 
Cambri Low Temperature Research Station on 
the freezing of gelatin gels throw some light on the 
constitution of such . [n one series, measurements 
were made of the vel with which the sation 


of water is propagated ue eae when 
ee ee ae 108. wen a 
l per cent. gel does not greatly hinder the orystallisa- 
tion process, a 2 per cent. gel reduces the crystallisation 
velocity to leas than a tenth of its value in water, 
except m the immediate pps aaa Serger of the 
isoelectric point. In this nei urhood the gel is 
turbid instead of clear, and it is probable that opaque 
fibrils are formed at the of the main structure 
of the gel, which is thus weakened sufficiently for the 
ico to break through without muah hindrance. A 
second series of iments has established the 
existence of a rep le equilibrimm between ice 
and gel of a definite concentration, mg with the 
temperature, and leads to definite conclusions as to 
the proportion of the water in a gelatin gel whioh 
‘mnay be considered as ‘ bound ’ to the gelatin. 


PaRI. ` 

Academy of Sciences, Feb. 7.—P. Villard: The 
chemical actions of radiations. Remarks on a recent 
note of A. Gargam de Moncets.—E. Mathias : Contri- 
bution to the study of inating material. The 
decomposition of a certain kind of globular lightning, 
spontaneous and without sensib 
Jordan: A generalised case of the probability of 
- repeated trials—Paul Alexandroff: A definition of 
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Bettis numbers for any closed ensemble.—H. Lainé: 
The method of Darboux and Moutard’s equations.— 
P. Lejay: The synchronisation at a distance of 
precision pendulums without use of any contact. A 
method is desoribed which would appear to be appli- 
cable in other directions also. A smal h yne 
short wave emitter is placed in the same room as th 

pendulum. To the condenser of the mg- 
circuit which fixes the wave-length, a 20 om. wire is 
connected and so that the pendulum im 
oscillating passes some i 
extremity” The resulting variation of capacity of 


roduced 
symmetrical and have a. 
de Kolossowsky: The 
pu heats of a sufficiently cooled non-condensed 
P .—Pierre Jolibois and Pierre Montagne: A 
graphical method of calculation of the en ield 
of hom sous reactions.—Paul Riou a Paul 
Cartier : The influence of some organio substances on 
the velocity of absorption of carbon dioxide by 
solutions of neutral sodium carbonate. The visodsities 
of the sodium carbonate solutions were increased by 
addition of glycerol, dextrose, and saccharose. Tabu- 
lated resulta are grven shewing the velocities of gas 
tion per square centimetre of absorbing surface 

and the oo nding viscosities.—A. Boutaric and 
Mile. M Dupla : The existence of two zones of ` 
instability in the flocculation of ferric hydroxide sols 
by electrolytes with lyvalent cations.—Eugéne 
Fouard: A eral me of preparation of metallic 
colloids. method requires a colloid (starch, 
gelatine, albumen) completely freed from associated 
metallic salta, and an electrical method for carrying 
out this eee is described. In an aqueous 
solution of such a purified colloid a metallic salt is 
dissolved, and this is electrolyned ‘between two 
insoluble electrodes with a current of a few milli- 
amperes. A colloidal solution of the metal is formed 
round the cathode. The method has been successfully 
applied to a large number of metals, including mercury, 
lead, biamuth, co , and antimony, and also to 
arsenic, iodine, and tellurnmm.—G. Denigds: A new 
method for the volumetric estimation of molybdenum. 
The method is based on the reduction to Mo,0, by 
aluminium foil in sulphuric acid solution, followed by 
titration with permanganate-—~Max and Michel 
Polonovski: A new method for the transformation of 
the tertiary heterocyclic bases into secondary dealkyl- 
ated bases.—Clément Duval’: A cobaltiboroammine. 
The preparation of a new ammine is described: 
analysis showed it to be CoBO h. It is insoluble 
in water and very stable.—A. Wahi and G. Vermeylen : 
A new tion in the naphthylamine sulphonic 
acids.—L. Hblé: The periodic deviations from the 
vertical at Paris. An analysis of the resulta obtained 
with the horizontal pendulum at the Paris Observatory 
81 months.—V. Vincent: The 
measurement of the ionimetric acidity by the inversion 
of saccharose. Application to complex media: sols.— 
O. Motas: H of the us Megapus in the 
Deuphmé Alps.—A. Labriet and R. Husson: Experi- 
mental analysis and synthesis explaining the passages 


of the singing voice in the theory of vocal acoord.— 
A. Mordvilko : The biology of the Phylloxera of the 
vine. The conditions of ita subterranean life. The 


influence of climate.—Marcel Abeloos: The speed of 
eration of the head m Planaria pai oles The 
uence of the level of the sections.—P. E. Pinoy 
and A. Nanta: The frequent existence of a mycosis 


of the spleen in The pseudo-cystsa causing 
laredo a in ia are due to a fungus similar 
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new mammals, species of Pitymys from 
Croatia and Tyrol_—L. Walmann: Report on the geo- 
logical of the Moravian primitive rocks in 
Lower Austma.—H. Leng: Adsorption experiments 
on glasses and filtration materials by the methods of 
radio-active indicators. Adsorption on glasses oP. 

saturation. M. Holly: (1) A new - 
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of cyprinid from the islands of Little Sunda.—tL. 
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Tauber: In ion of linear differential equations. 
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Science and Human Life. 

Doa centring round the applica- 

tion of scientific knowledge to the solution 
of social problems result too often in generalisa- 
tions which have no regard to the very different 
positions in which the physical, biological, and social 
sciences find themselves to-day. It is a common- 
place to say that if science is to be of use, research 
must be entirely unhampered. Generally speaking, 
there is nowadays freedom of research in all 
branches of science, though it can scarcely be 
supposed that, in countries such as Russia, social 
scientists are wholly free to investigate the institu- 
tion of private property and the system of private 
enterprise. ~ 

The situation of the physical, biological, and 
social sciences is thus much the same so far as 
pure research is concerned. When, however, we 
come to consider the application of scientific 
knowledge, the situation is very different in each 
case. Where research continues unhampered there 
arise from time to time opportunities of employing 
the resylta of research, and our attitude towards 
these possibilities may be either scientific or un- 
scientific. By a scientific attitude is meant the 
realisation that what research has disclosed is 
merely a method of producing with a greater or 
leas degree of certainty a particular result. Methods 
themselves are neither good nor bad. Questions 
of value do not arise at this point, but only when 
we go on to consider the effect of the employment 
of these methods upon those persons who use or 
are in any way touched by the methods. Methods 
of mass production either do or do not result in 
greater productivity.. This is a problem pre- 
liminary to and wholly separate from the question 
of the moral effect of mass production ‘upon the > 
workers. 

So far as the physical sciences are ee we 
are no longer in.the mood to regard aeroplanes 
as ‘unnatural’ or flying as ‘impious.’ Here the 
scientific attitude is in fact general. The social 
aciences stand at the opposite pole and there is as 
yet little sign of the emergence of the scientific 
attitude. Divorce, nationalisation, and capitalism 
are held to be good or bad in themselves; they 
may be worshipped or regarded as the evil one 
barely if at all disguised. The biological sciences 
occupy a midway position. Prof. Julian Hurley, 
in his lecture on “ Biology and Human Life” 
delivered before the British Science Guild on | 
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Nov. 22 last, discusses the use of the resulta of 
biological research in relation to health, quantity, 
and quality of population. The consideration of 
health raises the question of the use of vaccines, 
of the quantity of population that of contra- 
oeptive methods, of the quality of population that 
of controlled breeding. 

No one at all well acquainted with popular 
discussions of these matters could claim that the 
solentific attitude is predominant. It is probably 
growing. It does not, however, seem to be more 
prominent in certain of the groups, social, religious, 
' or political, into which the population is divided 
than in others. People regarded by others or 
regarding themselves as possessing ‘ advanced’ 
views do not seem to be remarkable for their 
scientific outlook as defined here. A recognised. 
leader of - advanced political thought recently 
described inoculation as ‘ unclean.” This is equiva- 
lent to thinking that the taking of æa census is a 
wicked act displeasing to Providence, and likely to 
be visited by an ‘epidemioal distemper,’ as widely 
held in the eighteenth oentury. There are passages 
in Mr. H. G. Wells’s “ World of William Clissold ” 
which suggest that he regarded birth control as an 
excellent thing in itself—precisely the same error 
the other way round. 

Just as it cannot be said that people of certain 
religious views or of particular political opinioris 
are more scientific than others in their attitude 
to the possible use of the results of research, so it 
does not appear that men of science as a whole are 
especially remarkable for their power of dis- 
tinguishing between the efficiency of methods and 
the reactions upon moral conduct of the employ- 
ment of the same methods. They are apt to think 
that because s.method is effective it is therefore 


good. 4 


This statement cannot, however, be made of Prof. 


Huxley. He does advocate, it is true, the use of 
contraceptive methods and the control of breeding, 
but he sees that he must justify his advocacy not 
merely by observing that problems of the quantity 
and quality of population present themselves which 
these methods might solve, but also by a demonstra- 
tion, so far as it can be given, that the moral 
effects would be good. It does not seem, in fast, 


to be difficult to build up a case to show that few 


scientific methods have ever offered so much 
opportunity for the unselfish regard for the welfare 
of others as those which permit us to regulate 
‘numbers—which is a necessary prededent to a life 
of decency in any community—and to go some 
way at-least towards ensuring that the next 
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generation shall begin life reasonably well en- 
dowed with all that makes possible a full and 
useful existence. 

It is thus of primary importance that if, as Prof. 
Huxley desires, use is to be made of our rapidly 
increasing biological knowledge, what has here 
been described as the scientific attitude towards 
the application of the results of research should 
become mors widespread. It cannot be too 
strongly urged that those who press upon the 
public the use of contraceptive methods as ad- 
mirable in themselves are just as reactionary as 
their opponents. ; 

If we now leave this point and pass on 
to consider the knowledge available for dealing 
with the problems of quantity and quality of 
population, it is evident that we are better informed 
regarding methods of oontrolling quantity than 
of controlling quality. It is true that much 
remains to be done in the way of investigating 
the precise efficacy and incidental results of methods 
of controlling quantity. But the problem is of 
far lees magnitude than that of quality. Progress 
oan be made by independent research workers, 
which is by no means the case in some of the most 
important aspecta of the quality problem. 

If we are to have adequate methods of dealing 
with the quality problem, research must be pro- 
seouted in four distinct fields. There is first the 
problem of the mechanism of heredity, and secondly 
that of the mode of inheritance of human char- 
acter. These are problems which the independent 
investigator can attack. It is unnecessary to refer 
here to the amazing developments in our knowledge 
of the mechanism of heredity, which appeara to be 
edsentially of the same nature im all organisms, 
Progress in the second field is of necessity slow 
because of the impossibility of experiment. The 
research worker must make the best of such data 
as are available resulting from the uncontrolled 
matings of the human species. There is next the 
third field concerned with the distribution of 
inherited characters within the population, and the 
fourth concerned with the change in that distribu- ` 
tion. We must know where certain qualities are 
to be found or, to put it in another way, how far 
social classes, occupational and economic groups, 
differ from one anothegy now in respect to these 
inherited characters, and whether these differences 
are becoming greater of less. 

Within these third and fourth fields the in- 
dependent research worker is nearly powerless 
go far as the collection of data is concerned. A 
very little reflestion will show that the efforts of 
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independent research workers can never alone be 
expected satisfactorily to elucidate the position. 
It would be as reasonable to expect the unaided 
efforts of research workers in economics to obtain 
a satisfactory review of the trade or income of the 


country without recourse to government figures of- 


importa, exports, and income tax, as to expect 
biologists by their own unaided efforts to give us 
at all full information as to the genetic composi- 
tion of the population. It follows that adequate 
guidance cannot be given, even if the will to use 
it is there, unleas government machinery can be 
set in motion to collect the data. If we have to 
wait for a government of this degree of enlighten: 
ment, a bleak prospect opens out. But encour- 
agement may be obtained if we refer again to the 
economists. Income statistics are not collected 
because an enlightened government wishes to keep 
a watch upon the national income, but because 
a hard-pressed government has to find money. 
Economists have to use these data, inadequate as 
they are, for their own purposes. ` 

There is similarly a possibility of the use by 
biologista of government data regarding the medical 
inspection of school children and of official data 
from the census, for the purpose of elucidating in 
some detail our biological heritage and the changes 
which are taking place. The difficulties at present 
are great, but government machinery exista which, 
if slightly adapted for this other purpose, would 
allow an examination to be made of the position 
and a watch to be kept of changes at least from 
decade to decade. . The most urgent needs are that 
the medical examination of school children should 
be standardised in order that the data could be 
aggregated and the. results of one year compared 
with those of another, and that the questions asked 
in the census of 1911, which rendered an inquiry 
into differential fertility possible, be made a per- 
manent feature of the census. At the present 
time, we can do little more than nc what the 
position is. 
- The community must be brought to learn that 
there is no more fruitful use of communal resources 
than when applied to keeping a watch upon the 
_ biological inheritance of the community. - It may 
or may not be desirable for us to copy Sweden, 
where a State Institute for Race-Biology has been 
founded for this purpdse. But until ways of 
accumulating the necessary knowledge are found, 
we shall not be ina position to take effective steps, 
as Prof. Huxley desires, to ‘‘ weed the garden of 
humanity.” 

A. M. C8. 
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Research in Historical Chemistry. 
Studien zur Geschichte der Ohemie. Festgabe 

Edmund O. v. Lippmann zum siebrigsten Ge- 

burtatage. Dargebracht aus nah und fern und 

im Auftrage der Deutschen Gesellschaft für 

Geschichte der Medizin und der Naturwissen- 

schaften herausgegeben von Julius Ruska. Pp. 

vi+242. (Berlin: Julius Springer, 1927.) 19-50 

gold marks. 

HE cause of research in historical chemistry 
owes much to the work and influence of two 
men: Marcelin Berthelot in France, and Edmund 
O. von Lippmann in Germany. It is an interesting 
coincidence that the approaching celebration, in 
October next, of the centenary of Berthelot’s birth 
should follow so cloaely upon a publio recognition 
of von Lippmann’s activities in the common field 
of these two eminent chemista and chemical his- 
torians. At the recent jubilee of the Deutsche 
Gesellschaft für Geschichte der Medizin und der 
Naturwissenschaften, von Lippmann was awarded 
the Sudhoff medal for his researches in historical 
chemistry ; the volume under review has now been 
issued under the auspices of the same society to 
mark the seventieth birthday of one whom Ruska 
acclaims in an eloquent dedication as “ Meister 
und Führer ” in this field. 

It is to be remarked with ae that the volume 
contains neither a biographical notice of the doyen 
of chemical historians nor a discussion of his work 
and ita influence on the progress of historical 
chemistry. Von Lippmann’s industry and versa- 
tility may be gauged, however, from the accom- 
panying list of 18 books and 159 original papers, 
eto., published by him since 1878. Among the 
more familiar book titles are “ Geschichte des 
Zuckers,” .“‘ Die Chemie der Zuckerarten,”’ “ Ent- 
stehung und Ausbreitung der Alchemie,”’ and “ Zeit- 
tafeln zur Geschichte der organischen Chemie ” ; 
while the papers contain historical references “to 
such diverse subjecta as sugar, the thermometer, 
aluminium, gunpowder, alchemical poetry, the 
Ebers papyrus, distillation, alcohol, Petrarch on 
alchemy, the use of petroleum in the Middle Ages, 
the name ‘ Berzelius,’ chemistry and technology in 
Herodotus and in Dante, and so forth. 

Apart from the items which have been mentioned, 
the book consists of a series of twenty-two essays 
by acknowledged authorities on subjects of special 
interest in historical chemistry. The contributions, 
which are arranged chronologically, touch upon the 
development of chemistry from the Babylonian 


452 
era, through the Greek and Islamio periods, down 
to the present day. The collection conveys a 
striking impression of the vigorous growth of 
research in historical chemistry during recent years, 
particularly in Germany. Some of the papers 
attain a high level of scholarship, but it is not 
possible here to do more than comment upon a few 
points of outstanding importanoe or interest. 

Darinstaedter (Munich), in a paper on the lapis 
lazuli, indicates that the great mythological sig- 
nificance of this stone in the Babylonian- Assyrian 
civilisation led to the production, by a carefully 
guarded process, of an artificial stone containing 
small quantities of copper and cobalt. Hopkins 
(Amherst, Mass.) endeavours to base a comprehen- 
sive explanation of early alchemical work upon a 
philosophy of colour, the trend of his argument 
being illustrated by such quotations as the follow- 
ing: “ Cast a sulphur preparation upon silver to 
get gold” (pseudo-Democritus); “ It is the tinctorial 
principle which causes the vapour to develop the 
gold ? (Zosimus); “Mare tingerem.si mercurius 
esgot ” (pseudo-Lully). It may be objected that 
colour was only one of many qualities, regarded in 
the Aristotelian sense as accidental, and that even 
the early alchemista knew gold when they en- 
countered it. The sweeping claim that all al- 
chemical practice was based upon an unvarying 
sequence of colours also invites criticiam. 

The most important contributions to this work 
are those dealing with Islamic chemistry. Wiede- 
mann (Erlangen) directs attention to what is perhaps 
the first mention of magnetio polarity. Ibn ‘Abd 
al-Rahim, quoted by Al-Jildakf, refers to a four- 
sided stone which was capable of attracting or 
repelling a certain piece of (magnetised) iron when 
presented to it in different ways. It may be noted 
that Petrus Peregrinus, of Picardy, made a similar 
observation in the thirteenth century. 

The volume contains two contributions to the 
J&bir (Geber) problem which are undoubtedly of 
first-class importance. It may be recalled that 
about two years ago Darmstaedter discovered a 
_ Latin version of J&bir’s “ Book of Mercy ” ; Ruska 
(Heidelberg) now records the recent discovery in 
Egypt by Meyerhof of a large portion of the Arabio 
text of J&bir’s Liber LXX., and gives a preliminary 
survey of the contents of this “ unvergleiohlich 
kostbaren Fund.” For the second time within two 


years Latin and Arabic texts of JA&bir have been’ 


brought together, and such remarkable successes 
should encourage the enthusiastic band of investi- 
gators in this field to prosecute with redoubled 
. ardour their search for the Arabic originals of the 
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Summa perfectionis and other works of the central 
figure of Muslim chemistry. 

“What Aristotle was for philosophers, JAbir was 
for chemiste,” writes Holmyard (Bristol) in the sole 
British contribution to the volume under notice, 
“and & full investigation: of his life and writings 
would unquestionably be of the utmost value for . 
the history of chemistry.” Holmyard now adduces 
important new evidence from Al-Dinawart’s Kita- 
bu'l-Akhb&r al-Tiw&l (Book of Lengthy N arratives), 
which, although handled with commendable re- 
straint, will probably be accepted generally as 
providing a satisfactory settlement of the difficult 
questions of JAbir’s birth, parentage, nationality, 
and date. The evidence indicates that J&bir was 
the son of a certain Arab Sh{‘ite known as ‘Hayyan 
the druggist,’ and that he was born at Ts about 
A.D. 721-722, during his father’s presence in 
Khuråsån on a political mission for the ‘Abb&aids. 
A further elucidation of J&bir’s relations with the 
Barmakides and with Ja‘far al-SAdiq provides an 
apparently effective refutation of Ruakas’s conten- 
tion that the JAbir-Ja‘far connexion was a«myth. 
Students of this period will welcome the promised 
publication, by Geuthner of Paris, of a complete 
edition of JAbir’s Arabio works, accompanied by 
English translations. 

Other articles deal with subjecta of such general 
Interest as chemical symbols (Walden, Rostock), 
Priestley’s defence of the doctrine of phlogiston 
after his removal to America (Davis, Cambridge, 
Mas.), chemical instruction in the German uni- 
versities in the first quarter of the nmeteenth 
century (Lockemann, Berlin), and the Goethe- 
Waokenroder.correspondenoe (Brauer, Cassel). The 
series concludes with an eritertaining chemical pot- 
pourri by Speter (Wehlen). Those readers who are . 
conversant with the efforts of William Barnes, the 
Dorset poet, to redistil the waters from ‘ the well 
of English undefiled,’ will take particular interest 
in the suggestions for ‘ purified ’ German chemical 
terms ; but though the puristic inorganic chemist 
might conceivably prefer “ Sauerstoff ” to “ oxy- 


gen,” his faith would need. to be greater than a 


grain of mustard seed if it permitted him to acoept 
for himself the designation “ Nicht-Kohlenstoft- 
verbindungsscheidektinstler ” | ; 
The book is well printed, and it contains an 
excellent frontispiece portrait of von Lippmann. 
It will be found both interesting and useful by 
all chemists who have developed that lamentably 
rare sense of historical continuity with the past 
which is so desirable in the teaching and study 
of science. JOHN READ. 
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~ Books and a Superlative. 

The Best Books : a Reader's Guide to the Choice of the 
best available Books in every Department of Scaence, 
Art, and Literature, with the Dates of the first and 
last Editions, and the Price, Size, and Publisher's 
Name (both English and American) of each Book : 
a Contribution towards: Systematic Bibliography. 
-By William Swan Sonnenschem. With complete 
Authors and Subjects Index. Third edition, en- 
tirely rewritten. Part4. Pp. 1681-2510. (Lon- 
don: George Routledge and Sons, Ltd., n.d.) 
36s. net. 


work indispensable to all persons for whom 
books are practical tools. This volume will have 
a special appeal to readers of Natura; although 
it moludes the classes of science, art, music, drama, 
domestio arts, and sports, three-quarters of the 
volume (which contains pp. 1681-2510 of the com- 
plete work) come under the heading of science. 

Actually, however, this heading is used some- 
what unscientifloally, because it includes all indus- 
tries and trades as well as the pure sciences. Also 
at first sight one is somewhat surprised to find here 
such headings as immortality, Christian science, 
industrial and economio history. The explanation 
is largely that the producers of the work have 
boldly faced the difficulty that the earlier volumes 
are tending to be out-of-date before the last volumes 
are completed. : 

As a corrective, wherever possible \they have 
included ‘ additions’ to the bibliographies of the 
subjects of the earlier volumes, and these ‘additions’ 
have been tacked on to more or less cognate subjects 
in the present volume, convenience being the oon- 
trolling factor rather than a strict adherence to a 
scientific arrangement of topics. 

This method has not been wholly disadvantageous. 
Besides affording probably the best means of bring- 
ing the earlier volumes up-to-date, it now gives us 
psychology in all ita aspects as a branch of science. 
At ita original place under philosophy its housing 
was somewhat old-fashioned ; for psychology now 
passes from the speculative domains of philosophy 
into documented and precise methods of handling 
such as allow it to be regarded as a science proper. 

We have tested the volume in some dozens of 
Instances, and only exceptionally has it failed to 
produce -the entry expected. One instance was 
“ Population,” by H. C. Wright, which was worth 
inclusion as a simple, clear, and inexpensive stete- 
ment of the mildly-pessimistio attitude of the 
Cambridge school on the population question ; 
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another was “A Hillside View of Industrial History : 
a Study of Industrial Evolution in the Pennme 
Highlands,” by A. Newell. This book, on account 
of ita original Investigations, waa well worth in- 
olusion in the ‘ additions.’ to industrial and economic 
history now given in this volume under arts and 
trades to supplement the treatment of the subject 
under earlier headings. The latter case, however, 
is not quite a fair test, because the book was 
published somewhat obscurely in Todmorden ; 
although, in fact, it received. favourable critiques . 
through the usual channels. That a compilation 


-| should fail only in such-pomts as this over a large 
ESPITE any criticism of detail, this is a- 


number of testa, especially when allowance is made 
for differences of opinion as to what the “best 
books’ really are, shows the thoroughness with 
which the ground has been covered. ) 
After all, however, the ‘ best book ’ is only best 
in relation to the purpose for which it is either 
intended or used. We are only half on our way 
towards selection when we get a list of ‘ best books’ 
on a given topic, if that list includes all the best 
books without some attempt, if not at evaluation, at 
least at a comment on the point of view presented. 
Wright’s book mentioned above is a good illustra- 
tion. Some little evaluation is attempted in“' The 
Best Books” by the use of an asteriak to indicate 
any work of outstanding importance. This mark 
of pre-eminence is, quite rightly, very sparingly 
used, and it is supplemented in a very small minority 


-of example by some brief evaluatory or explana- 


tory comment. One would like to see the latter 
idea carried much further, but it would be a gigantic 
additional task to impose on the shoulders of the 
present compilers; this latest volume would pro- 
bably have followed its predecessor at an interval 
of thirteen years instead of three years. In ad- 
ditional excuse, this work was a War casualty. 
The new edition was begun in 1910, the second 
volume appeared in 1912, the third in 1923, and 
now the fourth is published m 1926. But this 
latest volume shows a vitality unaffected by the 
passage of years, or by the happenings often 
inevitably associated with the production of a work 
over so long a period; for the ranks of ita com- 
pilera have not been unaffected by the limitations 
of human mortality. 

Such small additional points of criticism as occur 
would deal with the age of many books here noted 
and the consequent difficulty of obtainmg them 
by purchase. Particularly is this the case in 
architecture, from which list one misses Aldin’s 
“Old Manor Houses,” but it is true that these 
books are nevertheless standard books. 


xl. 
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': This is a great work, unsurpassed in ita scope or 
accuracy by any similar work in any other country. 
It: now appeals almost pathetically for ita index 
volume to make it fully usable, although there is 
an excellent system of cross-references between 
qorrelative topics. But could not some more 
straightforward notation bé used than one which 
refers the inquirer to H §47,.%* *** * j 

e C. R. 8. - 


Science and the Humanities. 
. Plant Nutrition and Crop Production. By E. J. 
Russell. Pp. ix+115+21 plates. (Berkeley: 
University of California Prees; London: Cam- 
bridge University Press, 1926.) 128. 6d. net. 
fe a recent review in thee columns of a 
‘Stationery Office publication—‘ Research and 


the Land ” (Dec. 4, 1926)—attention was directed 


to the dangers that research workers enoounter 
when they enter the journalistic field, a danger 
picturesquely expressed in the Scote’ proverb that 
. —“ fulæ and bairns shouldna see half-dune wark.” 
The book before us (in part an excursion in that 
field) is the text of a series of lectures delivered 
at San Francisco under the provision of the 


Hitchcock Trust, of which the object and purpose 


appear to be publicity, not (we hasten to add) in 
the form of belauding any one person or institution, 
but with the dignified purpose of creating public 
confidence in scientific methods and ideals generally. 

The task before the lecturer in this instance has 
been performed with great ability. We have here 
succinctly expressed a complete review of the whole 
history of scientific research on plant nutrition from 
the agricultural aspect, fmishing up with some 
account of the more recent work on the subject at 
Rothamsted and elsewhere. The profuse and 
picturesque illustrations of this book, a selection, 
no doubt, from the lantern-alides displayed, are 
of unusual interest. From a literary point of view, 
too, the text is excellent. Few, if any, agricultural 
writers can surpass Sir John Russell in his shining 
enthusiasm for the humanistic value of scientific 
. pursuits, the limitations of which never daunt him. 
“ Exact knowledge,” he says, “is the only sure 
basis for improvements: encourage, therefore, 
those among you who are striving to winit. Their 
task is slow, painful, and often disappointing... 


knowledge is but an approximation to a truth never 


to-be wholly attamed by man.” 

` This, however; should be a review, not a pane- 

gyric; -and one,is bound to question whether 

enthusiasm based,-as it may :be, on’ personal 
No. 2995, Vor. 119] - à 


` 


achievement, may not obscure clear vision of the 
field as a whole as it appears to-those primarily 
interested in the practical application of scientifio 
results. What, for example, has the’ agronomist 
to say to allthis? For it is upon Ass achievements, 
that the popular support of scientific research in k 
agriculture may depend, and, scientifioally, are not 
the gaps in knowledge many and vitalt = 

To the doubter, there can be only one answer. 
It may be true that half a century of agricultural © 
research has not yielded an adequate harvest in 
the form of material return to the husbandman ; | 
but even the layman must hold to the faith that 
the only avenue to material improvement is 
increased knowledge. Long ago it was said... 
‘ pater ipse colendi haud facilem esse viam voluit,” 
and the way of the research worker is equally hard ; 
but go the road, however hard it be, he must; if 
he fails to convert the common crowd to that faith, 
then, indeed, is the cause of applied science 
desperate. On this satisfying note our author 
aptly closes : 
. . . Man’s the prerogative, knowledge once gained 
To ignore, find new knowledge to preas for, to swerve 
In pursuit of, no! not fora moment: attained 


Why, onward through ignorance! Dare and deserve | 
As stil to ita asymptote speedeth the curve. 


Our Bookshelf. 
Matter and Gravity in Newton’s Physical Philosophy : 
a Study in the Natural Philosophy of Newton's 
Time. By A. J. Snow. Pp. 266. (London: 
Oxford University Press, 1926.) 7s. 6d. net. 
THE explanato title of this book, namely, “A 
Study m the Natural Philosophy of Newton’s 
Time,” gives a good indication of the scope and 
nature of the contents. It is certainly desirable 
in these days, when science, philosophy, and re- 
ligion are all shee, tase as important contributors 
to the progress of human thought, to have such an 
outstanding period as that of the seventeenth cen- 
tury and eighteenth surveyed, especially with 
reference to the atomio revival which, as the author 
points out, is very closely associated with the name 
of Pierre i. The work of Robert Boyle, and 
also the dispute between Gaasendi’s and Descartes’ 
schools of atomism, are traced in the first chapter, 
and the question as to the divisibility of matter is 
shown to have formed an im t phase of the 
intellectual background of Newton’s time. Galileo’s 
ideas with regard to movement are also traced, 
and so the way is- prepared for the Newtonian 
atomism which is discussed in the second chapter. 
The objections to Descartes are dealt with at 
length, and it is shown how that, to Newton, the 
idea of God was essential. The imfluence on 
Galileo is ates ay out in this chapter with regard 
to the theo force. 
In ‘the third chapter, Newton’s doctrine’ of 
gravity is treated, and throughout what follows, 
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ani attention is paid to the PA of action 
at a distance and ether. The controversy with 
Tiebnis and the alleged * occult powers” reveal the 
keen discussion in matters of natural philosophy 
which took place m the 
The ' active principles * of Newton receive careful 
treatment in this chapter, which closes with the 
mathematical theory of gravity. / 


The fourth chapter naturally deals with the: 


metaphysical doctrme which Newton’s theory 


hy oad attention is -directed to the mystio 
infiuence of Jacob Boehme. 

The last ear discusses the relation of mathe- 
matics and physics to y in general, and 
desis with the 6 ol apple rd penne ahr ptt 
hypothesis met wi the polemic directed ei 
him by the Cartesians. H. 


Plato’s American Republic. ‘Done out of ae 
Original .by Douglas Woodruff. (To-day -and 
To-morrow Series.) . 122. (London: k 
Paul and Co., Ltd ; New York: E. P. Dutton 
‘and Co., 1926.) 2s. 6d. net. 


THE roading, e i little book improves on & second 
reading. It is a@ mock Platonic sre heat 
Semana olose to the Greek—purporting to 
inti a a e a 
in the United States, accompanied by Xantippe, who 
also lectures, with much mare popular acceptance 
than her husband. The fun‘of the book runs fast, 
es is not furious. It is based on a subtle and pene- 
but not unfriendly criticism of the eam 
mid m the United States. Much of it “deals 
familiar topios, Prohibition, card-indexes, apes WoT- 
ship of numbers, facta and sizo, and, above all, of 
the new ‘Progress.’ But it is all done more 
y than we remember to have ever seen 
before, and it winds up with a companion picture 
of the mechanical and Philistine side of British 
civilisation, ‘The remedy is to be found in the real 
education, on Greek lmes, of young American 
women, who may be trusted afterwards to rule their 
husbands. The men are to be left for their own 
ing to the discipline of football and baseball. 
The address of Socrates at the luncheon of the 
Poena a Hootaville is the gem of the book. 
He is finally shouted down when he urges that they 
“should do business ” with the three wea 
sisters of Grek mythology, Clotho, Lachesis, an 
Atropos with her shears. Did he no 
know, he was asked, that og Ges in Hootsville, and 
every where else in the States, machines which 
spun, measured, and cut thread in the single 


operation f : 
The concluding sentence of the book is typical of 
its combined seriousness and wit,—‘‘ For there are 


times when it is important to know the truth, and 
life is one of them.’ F.S. M 


Oement, Oonorete and Bricks. By Alfred B. Searle. 


(Outlines of Industrial Chemistry.) Second 
edition. xi+441. (London: Constable 
and Co., Ltd., 1926.) 24s. net. 


Sounp information about the materials named in 
the title of this book is ‘badly wanted, and every 
effort to interpret the latest research work in a way 
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iod under TERE E : 


which i applied in o should be wel- 
which oan, AS this new edition of his book 
directe attentiðnto the work of Prof. Duff Abrams 
oS ee ee ee e 


ee There is no doubt of the im 


thið®. The cha on the chemistry pera 
much impro vel. b but seems still rather overloaded 
wiih the work ci W. and D. Asch. 

There are, however, many statements in the book 


- which are misleading. The description of & rotary 


kiln and the diagram on page 26 does not convey 
much impression of a modern plant. The state- 
ment on page-83 that the allowable limit of 2-75 
per cent. for sulphur trioxide (SO,) in Portland 
cement laid down by the Bri Engineering 
Standards Specification does not inolude the 
added to control the setting time, is 
incorrect. ‘Again, the statement on page 111 that 
no standard cation for cements other than 
Portland has issued by Britiah gee 
Standards Association is moorrect. 
specification for Portland Blastfurnace Cement 
was issued by this body in 1923 and revised in 
1926. 

The chapter on reinforced concrete is not helpful, 
and in many oases is misleading. It bears too 
much resemblance to a compilation from makers’ 
catalogues. Much more work has been done on 


‘cement and concrete since the first edition of this 


book than has been noted in the revision, and it is 
regrettable that the work has not been brought up- 
to-date and the inaccuracies corrected. 


Practical Hints to Scientsfic Travellers. Edited b 
Prof. H; A. Brouwer. Vol. 4. ~vtiTl+l 
plates.. (The Hague: Martinus Nijhoff, 1928.) 


5 guilders. 
A notion of the first three volumes of this series 
raat eee el vol. 118, p. 44 (July 10, 1826) ; 
ə fourth volume, now before us, deals with travel 
Australia, Antarctica, Vene- 
Doubtless the various articles 
ublished in the order in which they come 
ad Pak the wee in the case of the present 
volume, has been too miscellaneous a gro 
In any ‘further edition of the whole work it Tout 
obviously be an improvement to redistribute the 
articles among the several volumes, in order to 


ie A aad those having some bearing on one 


Like its predecessors, this volume is with 
useful and very much up-to-date information, 
although the sections on Venezuela and Haiti are 
short and scarcely enter into sufficient detail. In 
the section on Australia several pages are devoted 
to hints for botañical collecting, Sea most of the 


SEd, being written by geologist EARS 


af especial help to EA ses 
a Griffith Taylor gives an gclogical exped- 


account of the experience gained by Capt, Soott Scott's 
last antarctic expedition ; his remarks should = 


very helpful when the preliminary alrangemen 
are being made for an ape E that 
part of the world. e illustrations in this book 


are well reproduced, and give a good idea of travel- 
ling conditions in the various regions. 


in Egypt, Angola, 
A and Haiti. 
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Letters to the Editor. 
[The Editor does not hold himself responsible 
"a by his cœrrespondenis. N 


Biological Fact and Theory. 


' “Who is this thai darkonsih counsel by words without 

knowledge }? ? (Job rxxvii. 2). 
Prof. J. §. uxley (Narven, Mar. 5, p. 850) writes : 

that Dobell ‘proved’ that 


‘proved, which Prof. H 
commas, from ing to of my letter. 

oe ree on to say, “ maim reason advanced by 
Do concerned sex,” and “if Prof. Walker had 
been better acquainted with genetical literature he 
would have remembered that almost simultaneously 
with Dobell’s ‘proof, Wettstein was demonstrating 
sa dares ae and conclusively,..." 

. Clifford Dobell in the paper referred to, having 
given a detailed description of the distribution of the 
chromosomes in certam organisms, begins his - 
ment as follows: “Let us now select a i 
character and a particular chromosome, and consider 
their relations to one another. It is really immaterial 
which character or which chromosome we take; but 
for the sake of argument let us take sex as the 
character to be studied.” 

E T “ged her ranger re 
written with the object of confronting with actual 
facts certam ee generalisations of which Prof. 
H so constantly provides us with examples. 
He also see that sex has nothing to do with the 
argument. So far as I can see, Wettastein’s work on 
mosses, which Prof. Huxley quotes but to which he 
gives no reference, has no direct mg on the 

i paint at issue, and I must place his use of 
Ibt in the same ca ee ea a ee 
is mi of Mr. Dobell. 


Referring to . Johnstone and myself, Prof. 
H says, ‘‘But has Liverpool never heard of 
Boveri's ments on di sea-urchin eggs, 
published exactly twenty years ?”’ This work was 
ee ae er to it m my little 

k on (1907), but Prof. H will 
find sufficient ence to show that I had read it m 


my ‘‘ Hereditary Characters” (1910, Edward Arnold, 
London, PP. 87-8 and 222). 

I would bring a remarkably apposite passage from 
another work to his notice. 


“Now, from Wo aid Arnie int of view, ... 
I consider it an axiom Gone e aaven a 
to doubt that the other mde has narka ths 
elementary duty of acquiring~ proper elementary 
information, unless there is demonstrative evidence 
to the contrary” omas H. Hurley, “‘ Collected 
Eaesays,”’ vol. 5, p. 873. Macmillan, London, 1909). 

As, however, the maim object of all of us is the 
ascertainment of truth, I must ask to be forgiven for 
wasting 60 much space ee and 
return to m ee against copstant presenta- 
tion of doak theories as proven fasta T have 
watched the development of ‘neo-Mendelism’ fram ita 
inception. (Having regard to Prof. Huxley's methods 
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aes 


of controversy I must be precise. I do not mean 
from the time of the first lication by Mendel in 
1865, but from the time of the ‘ rediscovery.’ very 
many years later.) I have watched, often with amase- 
ment; sometimes with amusement, assumption ‘piled 
upon assumption as occasion arose to make the ' 
‘neo-Mendelan’ ‘laws’ agree with the results of breed- 
ing experiments. The attitude of Prof. Hurley and 
others of the same gahool seams to me to» xmmate 
to that of the advertiser who is convin that the 

a statement the greater will be 
le who will believe it. Out of the 
vast accumulation of assumptions has arisen the jargon 
in which Prof. Huxley seta forth what he claims to be 
a statement of the tals of genetics. This 


le. May I be allowed one final 


The meaning dosem’t matter if it’s anly idle chatter of a 

And every ons will say 

As u walk your mystic Way, 

“Tf this young man expresses himeelf in words too deep 
for ma, 

Why, what a very si y deep young màn this deep 
young man must be !” 


(W. 8. Gilbert, “ Patience,” Opéra Comique, 1881.) 
CHARLES WALKER, 
` The University, Liverpool, Mar. 8. | 


—— 


Ix Naroa of Feb. 26, Prof. Johnstone asks the 
ion, “ Is breeding cata, and cocks and hens, and 
fundamental research ?” He 


breeding 
search, which may or may not be fundamental in 
any given case. Fo 


r example, cat- ing was part 
ay Ee e a wet a e 


t some of the differences between, the wild species 
(or sub-specica) of cat were inherited in a M j 
manner. 

After admutting his inability to understand the 
results which geneticists have so far reached, Prof. 
Johnstone then proceeds to tell them their real 
function, which ia to determine how genes grow. 
leave to differ 


it is probable that 
is a problem for the biochemist rether than the 
eticist 


Prof. Johnstone’s second fundamental problem, of 
how the ea co-operate in development, is analo- 
gous to roblem of how atoms oo-operate m & 
molecule. most obvious prelimmary to ita 
solution is to combine genes in as many different 
ways as possible and see what ha ; 
just what the despised breeders cats are doing, to 
the extent of their financial resources. If they are 
better than Prof. Johnstohe at solving crossword 


and this is ` 


- " 
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pola it mey bo that they share this eupdiorty 
with organic chemists and spectrum analysts. 
perha they need not be altogether ashamed of 
fete accaniplshment: - 
J. B. B. Harbans. 


Trinity College, l 
Cambridge, Mar. 3. ; 


I sHaRe Prof. Johnstone's inability to solve either 
_crossword puxsles or Mendelian resulta (NATURBR, 
aides 26, p. 319). But a do not think this should 

him to d Be ee 
aa arnon Dy men perly interpret them. 
a ceasonable tovrocan! Dros Drosophila as the sum 
of a number of factors arranged in a certain way, 
just as a of alum is an te of molecules 


aggTOGA 
ance peat peopel pl a iret 
Be ee ener and of electrons to give 


“Tt ia almost an axiom of aciontifle method that 
analysis must precede synthesis. sien shed 
toward the solution of the Droso . problem, th 
musb of be one of yais; the splitting 
a the entity Drosophila into genes ahd o. 

is analysis is far from being complete yet. With 
the materials gamed th en Soe E i 

is, namely: Why is thi acres T 
and not Pulex or Homo? An attempt change 
balore tho materials aro available is a2 inefieotual aa 
ay nape A to make bricks without straw. 
lem Prof. Johnstone propounds is, however, 
y fundamental one ; ‘and until we reach the 
Jene ER, Drosophila will not be allowed to 
retire into the oblivion it so well deserves. 
EBRIO ASHBY. 


ser feel College of Science, 
uth Kensington, 8.W.7. 








Atmospheric Electricity. 

De. OBER, in his review on the above subject 
(NATURE, Deo. 18, 1926, p. 804), has madvertently 
drawn an erroneous inference regard to the 
reduction factors used by Dr. Mauchly for the Carnsgie 
tial-gradient observations. The manner of ob- 
lining thew factors is described by Messrs. Ault and 

on pp. 207-209 of the volume 
t of Terrestrial vol 5) re- 
viewed, and it is stated by them that the values 
fmally adopted depend on the reduction-factor 
determinstions made the years 1915 to 1921, 
. and VI. (not VI. alane, 


). 

Certain methods of reduction of the ocean observa- 
tional data are criticised by Dr. Chree. ° The fact of 
the matter, however, is that there is no consensus of 
opinion as yet on the best methods for the reduction 

and derivation of so variable an element as the 
ei potential gradient.” No agreement 
these matters exists even at observatories 
ee A E 
administration. He who wishes may y find 
fault with the methods of his co-worker. So also as 


regards the application of ‘‘ non-cyclic corrections ” 
in the-manner advocated by Dr. Ohree, there is 


series of observations to ich Dr. Chree takes 
exception, his general conclusion as regards the pro- 
gression of the diurnal variation of the atmospheric 
potential gradient, according to universal time rather 
- than local time, would not have been affected. Others 
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have arrived- ata similar conclusion. Thus, Dr. 
. Hoffmann in 1028 (two years after Dr. Mauchl 


first announcement m the P Review, vol. 8, 
pp. 162 and 477) concluded the extreme 
t at Arctic and Antarc- 


sing aces Of ces al eas er, show 
Sa oe ee eee an ig 
differing an hour or more from 
Shine wes a acd oe ons whieh hD double 
re ea ei Tiaa e ee 
tial gradient. Di o eae 

a sa a avons ct maxima and one of the 
minima values occur near the average times of 
extremes of the potential gradient in undisturbed 
regions. Suffice it to say that all available data at 
ee ee ee 
atmospheric potential gradi be tba acoording 
to universal time, ba fo a general agree- 
ent i phdeo ariana the curves for stations in very 
remote regions, such as is not exhibited if the hourly 
values be plotted to local time. 

As regards a possible relationship between solar 

ivity and the atmospheric potential ares I 
beg leave to refer the interested reader to a idea 
articles in Naruze. and in the issues of 


Magnetism and setae ape for epee and 
December 1924, and 1925 


article, p. 17, a a ia he ne 
obeervations, lished in 1924, sh that Dr. 
K&hler with me that the Po series, 
owing to the severe climatic conditions to which that 
station is subject, is not well suited for investigations 

le eet of e ttedness on the atmo- 
ut even if the Potsdam 


an and Ebro 
918-1922, a 


ee a AET 


by Dr. Chree. 
I DR lishing e o ies later evidence 
ma 


It | oeobably be necessary to await the cam 
ee eee ee ee 
at widely distributed stations, not subject to local 
disturbing influence, before all the questions arising 
as to the precise nature of any solar activity inftuence 
on atmospheric electricity may be definitely settled. 
However, renewed interest has been aroused in the 
problem, and it is also gratifying in this connexion 
in 1928, the observational work in 


that, 

atmospheric aboard the Oarnegie will be 

resumed. Louis A. Bava, 
Department of Terrestrial 


ashington, D.O., Jan. 31.' 
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Ir I drew an erroneous inference as to the Carnegie 
reduction factors I the fact ; but if go, ib seems 
& oase not of the reviewer’s inadvertence but of the 
inexactitude of the quoted in the review. 
Consultation of pp. 207-209 still leaves uncertain 
as to what really pened. On p, 200 it ia stated, 
as Dr. Bauer remarks, that the final mean resulta 
were based on “all reduction-factor observations .. . 
during the years 1915 to 1921,” but we should infer 
from p. 207 that after an observation on April 1915— 
the original deductions from which we from 
p. 209 were from 24 to 85 per cent. in error—no further 
observations were taken until the commencement of 
Cruise VI. (1919 presumably). The other observa- 
tions chronicled occurred in 1921. I referred to the 
point in connexion with the question whether the 
neglect of Potadam resulta, which did not support 
& sunspot influence, was justified on account of an 
alleged uncertainty in the reduction factor, an 
uncertainty which seemed to me unlikely to be 

ter than that I the Carnegie factors. 

rejection of Potadam data is, however, ‘now 
advocated on the und of “the severe climatic 
conditions to which: that station is subject.’ To 
this we can only say, what of Eskdalemuir ? 

How best to deal with the non-cyclic elem ig, 
es Dr. Bauer says, a disputed question, but the fact 
remains that an undesirably lerge uncertainty owing 
to unascertainable n.c. chan enters into those 
obeervations taken on the Carnegie which seemed 
specially intended for the elucidation of the diurnal 
variation. At its recent meeting in Zürich the 
Magnetic Commission of the International Meteoro- 
logical Committee passed a resolution recommending 
that, whether n.c. corrections are plied or not, the 
n.c. change corresponding to any diurnal inequality 
should be shown explicitly, The news iat further 
observations by the Carnegie are contemplated in 
1928 is welcome, and it is to be hoped that n.c. 
uncertainties will be avoided so far as possible. 

There is no mberent improbability in a t 
influence on atmospheric electricity, but there has 
not been that general agreament between drfferent 
stations and experienced in the case of ter- 
restria] magnetism, and a reserve of judgment can 
do us no harm. I think it is also the wise course at 

t to keep an open mind as to whether the 
iurnal variation of the potential gradient at sea and 
in polar regions follows universal time. But as 
regards ordi land stations, we can scarcely admit 
the existence of a prepotent term involving universal 
time, unless we are prepared to scrap many results 
accepted at present. At most land stations the 
diurnal variations-near midsummer and midwinter 
differ considerably in ; at Eskdalemuir and 
Pavlovsk, where the principal minimum in summer 
ovocurs near local noon, the di ce is found. 

C 





Behind the Divining Rod. 


I HAVE read, not without surprise, the review in 
Nature of Feb. 26 under this heading. 

I scarcal chink ip oan ba tauly said that “the use 
of the divining rod has been looked at askance by 
men of science.” Distinguished geologists have not 
averted their eyes, and have not neglected to subject 
ita powers, or rather the power of the divmer, to experi- 
mental tests, but always with an unfavoureble result. 

Water 1s in many places sufficiently widely dis- 
tributed to afford a fair chance to any one who aa 
“put a hole down here and you find it,” and 
sometimes there are surface indications which will 
guide a good observer who may have no knowledge of 
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logy. Occasionally the dowser makes an unexpected 
it, but remarkable coincidences are not unknown in 
other walks of life. 

The question has been investigated by the officers 
of the United States Geological Survey, who found 
that the successes of the dowser were numerous 
than the laws of chance would have led us to expect. 
Perhaps geologists are to blame for not making the 
facta more generally known, but their time 1s usually 
so fully occupied in serious research that they have 
none to spare for the exposure of whet they have 
come to regard as a delusion. Nor should I 
be writing now were it not for the serious mischief 
which is y to result and has, indeed, already re- 
sulted from a recrudescence of this belief in the ocoult. 
Too many cases have come under my own observation 
of misspent labour and mone ue to misplaced 
confidence in the powers of the diviner. 

The succeas of dowsers who have acquired reputa- 
tion are recorded, but of their failures we hear nothing, 
yet they are often the more remarkable. Employers, 
who sometimes can ill afford it, suffer m t and 
do not complain ; they are unwilling even to give the 
name of the dowser who has " let them m.” I should 
not myself have eny knowledge of these failures were 
it not that our Geok ical Department, lally my 
friend and assistant Mr. C. J. Bayxzand, e8 & ively 
interest m water supply and the application of our 
knowledge of the structure of the country to the 
finding of water. We are thus brought into contact 
with dowsers. 

Perhaps I ma 
failure of 


be allowed to give one example of 
from out my own experience. One 
of my friends, having built a house in the country, had 
to be provided with water. and a dowser was ed in 
to exercise bis art. Ing on his advice the well was 
sunk m the Kimmeridge clay and, as might have been 
expected, after reachmg a depth of nearly fifty feet 
it gave no sign of water. I was then how much 
deeper it would be necessary to go, and was able to give 
a definite answer. The distance was close on 68 feet ; 
but I was also able to add that plenty of good water 
could be got from the Lower Greensand at several 
places within twenty yards of the 11l-chosen spot and 
at a few feet from the surface. Here the chances were 
ten to one in favour of the dowser, and his rod gave 


him the one. 

ani aueh is heard of the rare cases where a 
dowser has made a hit after the professional geologist 
has failed, but instances to the contrary pass without 
comment. Yet they are not infrequent. Here is a 
very recent one. 

In a district where water could be found at any spot 
withm a miule’s distance from a certain village a 
dowser chose his site for a well; the well was sunk 
to a depth of 38 feet, but no water was found. The 
dowser said it was no use to any deeper, and 
frankly admitted that he had failed. A geologist was 
consulted ; his advice was to sink a little deeper, and 
he predicted that water would be found well within 
an additional 12 feet. The well was d ed and 
plenty of water was struck at 42 feet. If the dowser 
could find water at the surface, why not when he was 
within a few feet of ıt ? W. J. SOLLAS. 


rae College, Oxford, 
eb. 27. 


pathy with Prof. Sollas and with 
all geologists ose scientific studies have been 
impudently chall by ignorant charlatans. But 
I ie met one honest and modest dowser who 
never exercised his powers for ae and had no 
theory as to the nature of the faculty which he 
believed he poesessed. From the cases described by 





I HAVE every 
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Sir ‘William Barrett, it appears that there are other 
dowsers who are. honest, and it really seems to me 
that the cause of the dowser’s sensations which may 
lead tothe discovery of-water is as worthy of study 
as, say, the polarisation of light that may. be used for. 
the .microscopic: determmation of minerals. The in- 
ss , I think, be better undertaken m either 
CASO y specialista who are not concerned with the 
applications. If there is anything in water-divining, I 
am sure that it is not occult in the sense of “ involving 
the supernatural, mystical, ’ and if it be 
occult in the sense of ond the range of 

knowledge ”’ (both Pies his are given in 
the Concise Oxford Dictionary) I only urge that 
efforts should be made to extend that razige as it has 





_been extended in recent to clear other 
obscure phenomens. Huai Rosset 
The Pressure of Gaseous Mixtures. 

A OUBIOUS and somewhat phexpected property of 


mental work. Holborn and Otto (Zeit. J. P . 23, 
77, 1924; and 33, 1,°1925) have determined iso- 
therms of a mixture of helium and neon, and of heliam 
and neon and have shown that the isotherms 
can in each be represented with great accuracy 
by a formula of the type 
- povoAt+Bp, | 
when A and B are given suitable values. Since B is 
small (of the order 10-*), this equation can also be 
/ pvjá=1+ Biv, 
where v in each case is the ratio of the volume to the 
volume under standard conditions, and is therefore 
inversely proportional to the molecular concentra- 
p t followa that B is a measure of the deviation 
pang) aged Spee The curious fact emerges 
same tamperature the value of B for & 
than that of either of 
other words, the preasure of: 

& gaseous than that of either 
of ita constituents, even w the molecular concen- 
tration and temperature are in all cases the same. 

I hear, too, from Prof. Masson that Dr. Gibby 
and be havo also discovered the same phenomenon 
: some experiments with mixtures of 
ydrogen. haaa. POVEO a D EEE 
a E E E question more 

y 

The explanation is to be sought in terms of inter- 

molecular forces. Cohesive forces between mole- 


st for 

‘binary mixture may be 

eee eee 
mixture may be 


cules tend to lower the while ulsive forces 
tend to increase it, the relation of one effect 
to the other depends on the tem A mathe- 
matical in eee ae 


both fields can sar Fp a a a dal 
(Proc. Roy. Soc., ane 112, 2, 314, 19 akoes Hat at low 
temperatures the cohesive forces outbalance the Te- 


(B) ia negative. With moroaaing temperature the 
is 


negative. With moreasing temperature the 

flelds becomes increasingly 
B becomes itive. 
Finally, a tem is reached for which this poel- 
tive deviation is a maximum, and then the correction 
falls asymptotically to zero. 

This maximum property of the deviation, indicated 
by px ce ga. de ee (Holborn and 
Otto, Zev. f. Phys., 23, 86; 1924) 
at which the deviation is a maximum is — 140° ©. in 
the case of helium, 150° C, ee 
260° O. in the cage of neon, ete. 


No. 2095, Vor. 119] 


- 


NATURE 


459 


lies the explanation of 
the increased. gaseous mixture. The 
peers T animum deviniion of e mirture Bes 
between those of ita two constituents, and near this 

temperature the devistion of the mixture from the 
perfect gas law is greater than that_of either of its 
constituents. For a certain range of temperature the 
preasure of a us mixture may therefore be greater 


In this maximum pro 


than that of same concentration of either gas alone. 
Eee proper caw al es aD reasion. for the 
a AAA gases of a mixture for which 


given temperature.’ 
T ready munon] work of Dr. Gibby and Prof. 
Meseon wil it is ho prove to have provided ex- 
perimental evidence to test cae result. 
J. E. Lannanp-Jonas. 
Physics Dept., The University, Bristol. 


————$——— 


Members and Correspondants of the Académie 

des. Sciences, Paris. 

Iw an obituary notice of the late Sir George 
Greenhill, published in Narunnw of Feb. 26, it 1s 
stated. (nat ho wad tsar ag eens o a 
Paris Academy of Sciences.” Sir George was not a 

member of the Academy of Sciences. 
He was a ‘Correspondant ’ of that Academy ‘pour la 
section de mécanique,’ elected in 1921. Similarly, 
it is stated in the same issue m the obituary notice 
of the American an pa ea oe Walcott, that that 
distinguished American was mem- 
ber ” of the Acad af Sciences of aris. © was 
not, ipa ene aca By that Académie as ‘Oorre- 
ndant’ in the section of mineralogy m 1918. In 
1919 he vacated that place on being elected one 
of the twelve ‘membres associés étrangers’ of the 
The Rot i that the titl ember ’ 
Ə is o title * corresponding m ; 
is not employed by the Académie des Sciences—nor 
the other Académies which are united as the 
: de France. The individuals constituting 


.one of these Academies are in the first place “ Measiours 


les Académiciens, membres titulaires de l'Académie.” 
In the Académie des Sciences there are 68 of these 
‘ titular ’ to whom ‘have been added by 
successive decrees of the State . government—10 
membres libres, 6 membres non-résidante, 6 membres 
de la division des applications de la science à 
l'industrie ; and 12 membres assooiés étrangers. These 
102 ‘membres’ of the Academy are classed officially 
as ‘Messieurs -las Académiciens,’ ‘membres de 
P Institut.’ 
Each Academy, exvepting the Académie Française, 
has in addition wered to elect not ‘oorre- 
members’ but orrespondants.: The Académie 

es Sciences has 116 ‘correspondanta,’ approximately 
ten to‘each of the sections into which the Academy 1s 
divided. They are not ‘ Académiciens’ nor ‘Membres 
de l'Institut.’ 

There is no restriction as to the nationality nor as to 


rresponding members,’ 
the ‘f members, and ‘ ee correspondants ’ of 
some other academies and societies. 
oe information as to the Institut de France 
members and correspondanta of its five 
Reseed ats bs fond ia the “ Annuaires ” published 
ly by the Institat-and by each Academy, - An 
English account of the history and present organisa- 


-” 


é 
r 


in a nine-inch brick wall ma 





' confusion in regard to the significance of the titles 


conferred by them. It is, indeed, most desirable that 
such an account should be published. Three or four 
pages of NatuRs would suffice for a brief and accurate 
statement L. 


London, Mar. 5. 





Solar Radiation and Diathermancy. 


THe accom mg record (Fig. 1) of the tem- 
peratures atiained Ey mx thermocouples embedded 





be of interest. The 
thermocouples, protected by a thin layer of Chattarton's 
compound, were embedded at 1/82, 1/16, 18, 1/4, 
1/2, and 1/1 of the thickness of the wall, which faces 
wrest south. 
A considerable time is required for the transmission 
of (diol of) heat by conduction through nine inches 
of brick, and the rapid nse shown in the lower 
half of the record indicates that an appreciable amount 
of solar is transmitted as ion. 

he troughs ab? war, Gnd 2,26 eu. in Eha tipna 
half of the record oo d to the shadows cast by 
the sides of a wooden ladder. A. F. Durron. 

Building Research Station, 

Garston, Herts., Feb. 23. 





Sand-flies and Chinese Kela-azar. 


Ur to the present there have been no records of 
any infection beng produced from Phlebotomus fed 
on cases of kala-azar, therefore the results of the 
following experiment may be of interest, since they 
show that the flagellates which develop in the mi 
of sand-flies are capable of producing the infection 
when enter a susceptible host. The details of 
the experiment are as follows: 
On Aug. 29, 1926, a famale hamster (Oricetulus 
griseus) was inoculated intraperitoneally with a saline 
ion of the midgut contents of ftve infected 
P sergents var. (exp. 8. 75) that had been 
fed three days previously on a hamster infected with 
the parasite of Chi kala-azar. The sand-flies had 


. been kept at a temperature of 80° C., and of those 
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: tion of these great bodies would be welcome at this | dissected after a three-day interval, six oub of eight 
moment, as it would tend to prevent mistakea and contained flagellates in the midgut. On Jan. 26, 


1927, after an incubation of approximately five 
eaten barre hamster died. On examination the 
spleen was found to be moderately enlarged, ‘and films 
made from the spleen, liver, and bone marrow, all 
contained enormous numbers of parasites. es 

This experiment shows that Phlebotomus 


bej 
supporta h esis that sand-flies are responsible 
for the transmission of the parasite of this disease. 
EpwanD Hou. 
W. B. PATTON. 
Kala-azar Commission of the Royal Society, 
Tanan, North China, s 
Jan 28, 


= ka 





i Amphipneustes. 

Taa Research item headed ‘“ Antarctic Echinoidea ” 
(Narur, Feb. 19, p. 204) says: “ Anti is & 
name that replaces Amphipneustes K 1801 to 
avoid confusion with the unknown Ampbipneustea 
Wiegmann.” Since the name Amphipneustea was as 
unknown to me as to the writer o note, I have 
taken some trouble, with the h of Mr. C. D. 
Sherborn, to get to the bottom of ə puzzle. First 
of all, it appears that the name Antipneustes was 

roposed, at Prof. Koehler’s request, on p. 427 of 
arabert and Thiéry, ‘‘ Kasai de nomenclature raisonnée 
dea Echinides,” published in 1924, but only just 

on 


obtained for the Natural History Museum. 
conflicting name Amphipnenstea ig, 
eede work, credited to Wiegmann, 1837, 
without further reference. The “Nomenclator” of 
is helps one to track this down to A. F. A. 
i and Ruthe, 1882, ‘Handbuch der Zoologie,” 
p. 527. The name, however, is applied to a family 
of Pulmonate Mollusca, and therefore could not 
conflict with Amphrpneustes Koehler, even if the 
ing were the same. It may be mentioned that, in 
1820, B. Merrem, “ Tent. Syst. Amph.,” gave the name 
ipneusta to & family of i 
upshot of this is 
1901 stands, and that Anti 
Synonym ; 
ences |” 





Carbon Monoxide Poisoning in the Absence of 
Haemoglobin. 


May I remind Mr. Haldane (Natunn, Mar. 5, 
p. 852) that ib was shown by Faraday, in 1884, that 
the interaction of hydrogen and oxygen, at a clean, 
cold platinum surface is prevented by the addition 
of car ic oxide. Of course, we never di these 
fundamental in textbooks. Still, his ob- 
servations are an m and useful addition to 
those of Warburg. I have oonsidered the nature 
of the influence in my article on catalysis (NaTUAR, 
Aug. 22, 1925), published m the last Solvay Report. 
The effect of carbonic oxide upon animals would seem 
Pe ee on heni obin. 
I am not aware of any proof that it inhibits oxidation, 
except by reducing the supply of oxygen. What is 
rurprising is, that carbonic oxide is not EE a 
more active substance: unfortunately for it, for- 
tamately for us, haps (though ma the reverse 
holds good), its of oxidation is slightly lower 
than that of hydrogen—hence these tears. 

Hang E. ARMSTRONG, 
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Some Systematic Features in the Distribution of Stars. 


By Frepzrios H. Saarts, Mount Wilson Observatory, Pasadena, California. 


HE mean distribution of the stara with 
to magnitude and galactic latitude 
derived by Prof. van Rhijn, Miss Joyner, Miss 
Richmond and myself,” is lpr through values 
of log N. (N,=number of stars per aq. deg. 
brighter than m) which for the same latitude, 
north and south, are the same im all galactio 
longitudes. The supposition that densities cole 
this characteristic may represent the observ 
features of stellar distribution assumes the sun to 
be at the centre of a stellar system having rotational 
symmetry. Although sufficiently exact for many 
purposes, this assumption is only a first approxi- 
mation to the state of affairs in the heavens. 

To obtain a further approximation, we may 
examine the deviations from the mean distribution 
observed in many partęş of the sky.- A discussion 
of the available data by Miss Joyner and myself 
reveals & conspicuous periodic irregularity extend- 
ing into high latitudes, which, next to the galactic 
concentration, is perhaps the most striking feature 
of the distribution of stars over the sky. 

With some additions which need not be detailed 
here, we have used the same observational material 
as for the derivation of the mean distribution, 
namely, the Mount Wilson Catalogue of Selected 
Areas, the Harvard-Groningen Durchmusterung, 
and counts from zones of the Astrographio Cata- 
logue published by Turner. The data from the 
last two sources were reduced to the international 

hotographic scale with the aid of the Mount 
ilson Catalogue and the mean distribution table. 

Values of the deviation A have, in general, been 
calculated for 10° intervals in longitude and 
latitude, from 70° N. to- 70°S., for each of the 
limiting magnitudes 9, 11, 13-5, 16, and 18. An 
important exception occurs only in the case of 
declinations south of —15°, where, for the faint 
stars, we have only the data from the Harvard- 
Gronigen Durchmusterung, with a limiting magni- 
tude of 16-86. Simce the systematic oh in A 
with magnitude is slow, we have assumed that the 
deviations found from this catalogue might be 
taken as representative of those for the limita 
m=16 and 18 and used with data for these limits 
from other parta of the sky. 

The values of A for the same limiting magnitude 
and the same latitude show in all cases a variation 
with longitude which can be represented by a simple 
cosine term. Other 1 tities are of course 
present, notably those corresponding to the obscura- 
tion in Taurus and Ophiuchus and to the abrupt 
changes in density in and near the Milky Way ; 
but underneath all these the large-scale, periods 
fluctuation is easily discerned. ene of some 
progression, the longitudes of maximum deviation 
are much the same for all magnitudes and in all 
latitudes. Further, the amplitude of the variation 
decreases with increasing distance from the Milky 


1 Cf NATUEB, 115, H8, 1025; Ht Fuma Contributwans, No. 301; 
Astrophysvoal arnal. em, 320, 1025. 
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Way; and, finally, the constant term in A is 
always small, which shows that the asymmetry 
between northern and southern galactic hemispheres 
is slight. 

In a general way these are the characteristics 
to be e ted from an eccentrically located sun, 
only slightly removed from the galactic plane. 
Certain systematic differences in the deviations for 
the two hemispheres suggest, however, the pro- 
bability of an error in the adopted position of the 

tio pole, which is that of Gould. The mean 
istribution table, although based on data referred 
to a possibly erroneous pole, is little affected by 
such an error. The combination of obsęrved 
densities from all longitudes made in forming this 
table eliminates fie katorda terms in the error ; 
but when observed densities are compared indi- 
vidually with the mean distribution, the error 
ap in the deviation A. 
e were thus led to the equation of condition 


A =s +G +F cos (A—L)Fk cos (A-J,), 


in which the upper sign refers to northern latitudes, 
the lower to southern, s provides for a possible 
systematic correction to the mean distribution 
table; k depends on p, the polar distance of the 
true galactic pole, in longitude L, relative to the 
adopted pole. 

The use of this equation only removes the 
restriction that the sun should be centrally located 
among the stars, the original assumption of rota- 
tional symmetry being tacitly retained. Starting 
from this modified assumption, we interpret L as 
the longitude of the centre of the stellar system, 
and F and Q as functions of the latitude, the - 
density, and the rec co-ordinates of the 
centre of the system relative to the sun. Although 
sufficient for present requirements, the equation is 
correct only to quantities of the first order in p 
and p/R, where p is the distance of the sun from the 
centre and & the radius of the system. 

Values of the parameters were caloulated for 
each pair of latitudes, north and south, at 0°, 5°, 
10°, 20°, 30° . . . 70°, and where possible, combined 
into means which are collected in the accompanying 
table. Only e, which is of no interest here, has 





been omitted. For L, L., and p, the average 
deviations for results from a single pair of latitudes 


are 7°-0, 10°-4, and 1°-5, respectively. The internal 

ent therefore indicates uncertainties in the 
tabulated means of the order of 2° to 4° for L and 
L, and of something less than 1° for p; but 
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residual systematic errors in the data increase 
these limita considerably ; the actual errors in the 
means are probably o the order of the average 
deviations quoted. 

The significant result is that zones in all latitudes 
up to 70° show the periodico irregularity of distri- 
bution corresponding to the foregoing formula, 
and give accordant values for the longitude of 
the centre of the m and the ition of the 
galactic pole. Further, the errors of the respective 
means are such ag to leave the obvious dependence 
of these quantities upon limiting Tbe ade open 
to no serious doubt. 

The quantities F and G, as already noted, ara 
functions of the latitude, the -denatty,. and 
the distance of the sun from the centre of the 
system. We should like to utilise their values 
front all latitudes in a determination of the position 
of the sun. Substitution of the correct ction 


ae 
| 
Ld 
Eg 
SZ 


NJ 


ea 
ae 
= 
an 
WHA 
[Tr 


for space-density and allowance for latitude should 
reduce all the values of F and G for a given magni- 
tude to constants, from which the oo-ordinates 
of the centre could then be determined. Un- 
certain knowledge of the density function, together 
with the mherent complexity of the problem, 
blocks this direct method of procedure. The use 
of the simple but incorrect assumption of constant 
space-density leads to manageable formulm, but 
leaves an uncompensated variation in F, and hence 
yields no very useful result. It does, however, 
prove again a well-known fact, for the residual 
variation in F contradicts the assumption of 
constant cere Aiea and ee that the stars thin out 
with inc : 

Because of the dial of utilising all the data, 
values of F are given only for the galactic region, 

means for 0° and 5° being tabulated in order to 
reduce the influence of accidental error. Actually, 
the double value is given, since that quantity is the 
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logarithm of the ratio of the number of stars in 
longitude L to the number in longitude 180° + L. 
This ratio also depends on the limiting magnitude, 
increasing from about 2-5 for m=9 to approxi- 
mately 5 for m=18. An average of 4, combined 
with the density law of Kaptéyn and van Rhijn 
(whioh requires revision, and, moreover, is not 
strictly applicable), leads to a value of 1200 parsecs 
for the distance of the sun from the centre of the 
stellar system. This estimate neglects certain 
obvious refinements, but nevertheless must be of 
the right order of itude. It is so much 
smaller than Shapley’s value of 25,000 for 
the distance from the centre of the system of 
globular clusters, that we may say at once that this 
system cannot be concentric with the general 
system of stars now within reach of our telescopes. 
It is well to remember, however, that the centres 
of both He clusters and of stare—have 
i Te the same longitude. 
ues of G change so little 
ie it seems permissible to tabu- 
late means for all latitudes as an 
indication of the small displace- 
ment of the sun from the galactio 
lane. A value of 2G equal to 
‘10 for all limiting magnitudes 
would correspond to a distance of 
some 30 parsecs. Actually, how- 
ever, the asymmetry is appreci- 
¢ able only for stars brighter than 
the fourteenth magnitude, which 
w show an excess of about 25 
,cent. in the southern latitudes 
ə For the lower limiting magni- 
tudes the difference between the 
« two hemispheres is vanishingly 
small, and we may regard the sun 
4 as situated almost exactly in the 
corresponding galactio plane. 
2 On the whole, we conclude that 
the systems of stars defined by 
o successive limiti itudeg 
differ appreciably in both oen- 
Aei orientation. In this con- 
nexion results by other observers may be recalled. 
Walkey, Charlier, and Nort found the followmg 
longitudes of maximum density : 


m “UO 


Luniting 1. L. 
4-0 244° 
6-5 240 
9:6 265 
6+ 236 (BO-B5 stars only) 
1] 275 


From dynamical considerations of the character- 
istics of preferential motion AR Stromberg 
inferred that the centre of a Pe 
found in longitude 257°, ile o Shapley 

study of globular clusters, ado Te Farther, 
Shapley ahown that the Bö stars brighter 
than 5-5 lie close to a plane fixed by the pole having 
the co-ordinates L, =160°, p=12°; while the nearer 
diffuse nebuls, according to Hubble, define 4 
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‘secondary galaxy’ for which L,=160°, p= 20°. 
Other data and certain relevant comments might 
be added, but for the present account those 
quoted are sufficient. 

The accompanying diagram (Fig. 1) shows the 
relation of all the results. Those just quoted both 
confirm and extend the conclusion derived from 
faint stars. In the systems defined by successive 
limita of brightness we find a continuous progres- 
sion in the longitude of the centre and in the 
position of the galactic pole. The sequence seems 
to terminate with the galactic clouds; its upper 
end is the isolated group of helium stars known as 
the local cluster. 

That the BO-B5 stars brighter than 5-5 constitute 
a local cluster seems clear. Most of these stars are 
within 500 and lie close to a plane inclined 
12° to the plane of the Milky Way. The fainter 
B’s (7-26-8-25), on the other hand, are more distant, 
and, as shown by Shapley and Miss Cannon, associ- 
ated with the fundamental plane af the larger 
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A stars with the local cluster. The present data, 
however, indicate that very faint stars, among them 
all spectral , are included in its composition, 
or at least it some of its characteristics. It is 
also evident that if the cluster is a separate dyna- 
mical unit, it must be much larger than hitherto 
supposed. Stars of the tenth to the fifteenth 
magnitude are certainly involved, because those 
brighter than the tenth magnitude are not numer- 
ous enough to influence appreciably the systems the 
limiting magnitudes of which are 12 or fainter. But 
these faint stars, which clearly show the progressive 
change in L, L., and p, extend to distances well 
beyond the most generously placed boundaries of 
the local system of B stars. It is perhaps question- 
able if the local cluster in this larger sense can be 
regarded as a separate unit ; the p ive change 
in the characteristics of stellar distribution 1s 

ossibly analogous to that shown by Strömberg to 

a striking feature of stellar motions. 


Fundamental Problems relating to River Pollution. 


By H. W. 


ies need for scientific research to provide & 
basis upon which to deal economically with 
the pollution of the rivers of Great Britain has been 
widely recognised during the last few years, and 
the Government is-now prepared to provide ade- 
quate financial assistance for this purpose. It is of 
interest at the present moment to review the lines 
along whioh further research of a general character 
geeks at first sight likely to prove most fruitful. 
e types of pollution to which rivers and 
streams 10 England and Scotland are subject fall 
into two broad groups. In the first group fall 
inorganic compounds in the effluents from mdus- 
trial undertakings, having & is gas poisonous 
effect upon aquatic organisms. It may be taken 
that the chemist and engineer will find effeċtive 
treatments for almost every such effluent, but 
their application will depend upon their cost; 
uently the limited ground area available 

es the simplest type of treatment, involving 
settling pite or the like, impracticable ; frequently 
& treatment only is practicable, or neces- 
sary. In the latter case it is essential to know 
at what dilution the particular toxic substance will 
have a negligible effect upon various kinds of life 
natural to the river, for if the ordinary vegetable 
life in particular is seriously interfered with, slow- 
ing water may be depleted of dissolved oxygen 

and the natural processes of self-purification cease. 
An inquiry into the normal seasonal changes in 
the aquatic life of an unpolluted stream is already in 
progress, with the final object of finding the effect 
of various types of pollution upon them, and of 
rendering it possible to gauge the extent to which 
any particular stream is y polluted. It is 
recognised that considerable quantities of some 
solutes and matter in suspension may be run into 
a river without causing any material harm, and 4 
mere change in the nature of the fauna does not 
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provide sufficient ground for recommending the 
possibly costly treatment of effluents, provided that 
the capacity of the water to purify itself is not 
interfered with. This involves a biological research - 
of some magnitude, and certainly of a fundamental 

Into the second group fall a wide and varied 
class of organic waste products. If these are 
turned into a river in suspension they settle upon 
and stifle the plant life, forming a substratum for 
fungus growth over the stones, or give rise to putre- 
faction, which may also happen if organic matter 
is added in solution. It is the event of putrefaction 
which opens up problems of the greater interest 
and the greater complication. As cases in point, 
the water in which beet is scrubbed at sugar 
factories, the water in which beans are boiled in 
American canning factories, and wash water from 
milk factories containing whey and a little milk, if 
run direct into a river in any quantity, 


ie 
‘deplete its waters of dissolved oxygen and kill off 


the animal and plant life in the stream, the latter 
being replaced by a fungus growth attached to the 
bottom. This is not the case with all o iC 
matter, for I have met with cases where the effluent 
from treated sewage or even untreated sewage in 
small quantities appears, if anything, to improve 
the fishing in swift-running streams. 

The question of why quite a limited amount of 
some organic substances should render a river foul 
and completely change the animal and vegetable 
community in it will repay most careful investi 
tion. One general explanation is that putrefaction 
in the water, by using up the dissolved oxygen, 
renders it insufficiently aerated. In extreme cases 
the oxygen content of polluted rivers may fall to 
zero, a8 found in the esturme water at Nawoastle 
during periods when little fresh water is coming 
down the Tynet1; in other cases the absorption is 


— 
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not at all complete, yet the pear at condition of 
the river is completely changed for some distance 
and fish die in the water, although cases have been 
quoted in which freshwater fish do not suffer from 
lack of oxygen when the water contains so little as 
0-4 0.0. to 1-7 0.0. penlitre, less than one-third of the 
amount necessary for saturation. ; 

Other observers lay stre upon the effect of 
hydrogen ion concentration : it takes much putre- 
faction to reduce the pH of a natural water 
to læs than 6, and some water fish have been 
found flourishing in water of pH 4-4—probably an 
extreme case. Although c between pH 6 and 
pH 8 do undoubtedly affect the nature of the faune 
and perhaps of the flora, it seems unlikely that a 
river would be harmftlly affected until the hydro- 

ion concentration had risen to around pH 5-5. 
Wundsch 2? suggesta an even lower limit. 

The increase in partial presure of carbon dioxide 
coincident with putrefaction may have a specific 
physiological effect additive to that due to a 
materially increased hydrogen ion concentration. 
Experiments by Wells 3 in America ests that 
this is the case when in conjunction with a low 
concentration of dissolved oxygen, but these ex- 
periments are inconclusive since no account is 
taken of the hydrogen ion concentration. The 
influence, if any, of this factor m the deeper water 
of poe streams is really unknown. 

t appeared self-evident some two ; 
when examining rivers for harmful pollution by 
organic matter, that lack of oxygen alone, althoug 
an excellent indication, was not the only factor 
giving rise to an abrupt ch in stream life, but 
that this was brought about ugh the interplay 
of several factors. Dr. Pruthi * very kindly under- 
took last year to investigate the possible physio- 
logical effect of the*products of putrefaction upon 
fish, His pai ing investigation, although ad- 
mittedly of a prelimi nature, shows that these 
products play a rôle in limiting fish life in waters 
where certain kinds of organio putrefaction take 
place, if not generally. In a 1 in 2000 solution of 
casein, peptone, or albumen which had undergone 
putrefaction, small fish quickly died, even after 


' the solution had been thoroughly aerated and its 


Çal 


‘hydrogen ion concentration had been reduced to 


a normal value for natural water. This is a definite 
evidence of the production of toxic compounds 
during the process of putrefaction of these proteins. 

The toxic compounds were, in part at least, vola- 
tile, for the distillate was observed to be highly 
poisonous to the tesat-fish. An observation - 

that such compounds are readily Gadad. 
or heating a putrefied casein solution to 70° for 
twelve hours rendered it innocuous, whereas before 
heating it killed test-fish in one hour. These ex- 
periments bring out the significance possessed by 
the toxic compounds which appear as by-producta 
of protein putrefaction, a factor hitherto almost 
ignored. It wil be a fruitful problem to investigate 

o nature and production of these compounds from 
various o ic substances likely to be thrown into 
rivers, their effect upon the fauna generally, and the 
possibility of accelerating their oxidation. 

Until knowledge has obtained of how each 
factor affects not only fish but also other forms of 
aquatic life, particularly diatoms, attempts to deal 
with effluents containing dissolved organic matter 
must remain empirical. As soon as a sound basis 
of theoretical knowledge is available, the risk of 
expensive installations proving unsatisfactory will 
be greatly minimised, and firm ground will be pro- 
vided for efficient legislation causing the least 
possible to the various interests involved. 

In Hapa problems of this nature, provided 
the investigations proceed without undue haste 
and there is some om allowed to follow up 
cognate issues which present themselves during the 
course of every research, it is impossible to fdresee 
where new knowledge may in time lead. We cast 
away many tons of combined nitrogen and phos- 
phorus and of fata into our rivera every year. Our 
inland waters are capable of yielding many more 
tons of edible fish annually, and it is very possible 
that this will become an economic possibility in the 
not far-distant future. 
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Comets, and the Law of Gravitation. 


NE of the most interesting resulta of the dis- 
covery of the law of universal gravitation 

was the light that it threw on the nature of 
cometary movements, which had previously baffled 
astronomers. In classical times comets seem to 
have been generally recognised as heavenly bodies : 
this is illustrated by the remarkable prediction of 
Seneca: “Some day there will arise a man who 
will demonstrate in what regions of the heavens 
the Comets take their way; why they journey s0_ 
far from the other planeta; what their size, their 
nature.” „This prediction received a striking fulfil- 
ment some 1600 years later, when Newton’s 
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brilliant discovery of the law of gravitation, which 
permits motion in any of the conio sections about 


‘a centre of attraction, made it at last possible to 


determine the orbits of comets. 

After the time of Seneca, science in Europe 
underwent a remarkable retrogradation as regards’ 
the nature of comets. They came to be regarded 
as mere atmospheric exhalations, a supposition that 
their great size and rapid motion rendered plausible, 
but capable of easy refutation from the fact that 
they rise and set like the stars. The erroneous 
conception had two unfortunate effects : first, it 
led to cometa being regarded as the bearers of 
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lague, famine, and war; secondly, it caused very 
little attention to be paid to their positions among 
the stars, so that in several cases this is far more 
precisely stated in Chinese and Japanese records 
than in Euro 

Tycho Brahe made it clear, by the absence of 
appreciable parallax, that comets were at least 
several times more.remote than the moon, and so 
restored them to the status of heavenly bodies. 
When Kepler, from a study of Tycho’s observa- 
tions, demonstrated the elliptical character of the 
planetary orbite, the idea oocurred independently 
to Hevelius, Borelli, Lower, and Dorfel that comets 
might also have elliptical paths of a much more 
elongated character than those of the planets, so 
that they remained invisible for the greater 
of their period of revolution. These ideas remamed 
merely conjectural until Newton had demonstrated 
that the law of universal gravitation, atl 
inversely as the square of the distance, gave & 
explanation of the lunar and planetary movements, 
and indicated the possibility of motion in conio 
sections of any eccentricity. 

Thus at last it became possible to calculate the 
orbits of comete. Many difficulties arose in the 
- practical work, owing to the roughness of the 
observations and the small arc covered by them. 
It has needed long experience and the continued 
work of a long series of mathematicians to reduce 
the calculation to ita simplest form. At first it 
offered great difficulties even to Newton. He was 
unfortunate in choosing as one of his examples the 
great comet of 1680-81, which had the very small 
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Dwelling-places, Portraits, and 


HE particulars concerning the birth and 
domiciliary situation and circumstances while at 
Cambridge, are so well known that they need no 
further narration. But his eventful and full life in 
- London, in east and west, covering a period of 
thirty years, and when in the zenith of fame, may 
perhapa receive some attention. It suffices, as a 
preliminary, to recall that, in 1701, Newton resigned 
the Lucasian chair at Cambridge. He had earlier 
(1696) been appointed Warden of the Mint, and 
later (1699) Master. 


DWELLING-PLAOES. 


Towards the close of 1697, Newton went into 
residence in Jermyn Street, where he stayed until 
1710. From here he wrote to Flamateed, under 
date 1698, whilst Bentley addressed a letter to him, 
so late as 1709, in this wise: “ Sir Isaac Newton, 
at his house in Jermin Street, near St. James’s 
Church, London.” After a short stay in Chelsea, 


“near the College,” Sir Isaac removed about the | 


end of September 1710 to a large and commodious 
house in St. Martin’s Street, Leicester Fields, 
occupying this as tenant during the rest of his life. 
Actually, however, he ceased to live in it from 1725, 
for, owing to indifferent heaJth, he had gone into 
quarters at Kensington, dying there in 1727. It 
was in that year that his name was erased from the 
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perihelion distance 0-006. It will be remembered 
that the ‘ daylight’ comet of January 1910, which 
also had a small perihelion distance, baffled the 
orbit computers in the early saa He of ita apparition. 
So Newton is stated to have lost two months in 
1685 in attempting to deduce the orbit of the 1680 
comet, though he ultimately succeeded in ob- 
taining a tolerable result, and in proving that the 
morning comet of November 1680 was the same 
body that was seen in the evening in the following 
January. 

Newton has freely acknowledged in the 
“ Principia ” the great debt that he owed to 
Halley oe carrying the cometary computations 
much further than he himself had the leisure or 
inclination to do. As is well known, Halley took 
up the application of the law of gravitation to 
comets with the greatest enthusiasm, and calculated 
the orbita of 24 of them from observations ex- 
tending over two centuries, which he had collected 
with much diligence. He was rewarded for this 
great labour by the discovery of the periodic comet 
that bears his name, which he found to have 
ap in 1456, 1531, 1607, 1682. He thus 

uced these wandering bodies to recognised 
members of the solar system, his work being 
afterwards vindicated by the return of bis comet in 
1759, in almost exact accordance with his pre- 
diction. Thus it may be said that Newton’s 
discovery, Ln atten as it was fór the prediction 
of lunar and planetary motions, produced a still 
more revolutionary advance in the world of 
comets. 


Medallic Illustrations of Newton. 


' books of his former parish. The identification of 
upbringing of Newton, as well as his | 


the house in Kensington where Newton lived was 
established and recorded in 1852 by Mr. Jose 
Jopling, an architect, who thereupon received the 
thanks of the president and council of the Royal 
Society. It was probably in early days a 
sight of Kensington Palaoe. ! 

Newton had procured (with the active assistance 
of Wren), in the very year of the acquisition of a new 
domicile for himself, a home for the Royal Society 
in Crane.Court, Fleet Street. Possibly, in deter- 
mining this abode, he was mindful of the claims 
imposed upon his time by the weekly cgi aes 
the avout He would not have far to go Irom 
Leicester Fields to Crane Court. 

In St. Martin’s Street Newton lived in excellent 
style, kept a carriage, and maintained an establish- 
ment of three male and three female servants. 
Ample hospitality was proffered without ostenta- 
tion or vanity, his niece, the accomplished Catherine 
Barton, presiding at the ss fa res table. She 
married John Conduit in 1717, who, in later 
years, wrote, “nobody ever lived with him but 
my wife, who was with him near twenty years.” 
Eminent foreigners visiting London were always 
sure of a warm welcome. Newton built a small 
observatory on the roof of his house. At the 
moment of writing, the foundations of & spacious 
new building are in progress on the site of the 
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derelict residence of Newton. It may be hoped 


that a suitable commemorative tablet (more 
se at least than that in Jermyn Street) 
be affixed in due time. 

Several se the St. Martin’s Street 
house are extant ere is one in the European 
sell for 1811. In Smith’s “ Historical and 

Curiosities’ is an engraving (published 
1836) owing the interior of the observatory ; and 
east of the house itself (published 1887). Long 
after Newton’s death, a story got into circulation 
that the house was at one time taken by. a 


- foreigner, who built an observatory at the 


storing there some obsolete apparatus. He A 
vertised the place as being on view in the state 
left by Newton, and many visitors were ae 
upon. “The circumstance is alluded to by 
Smita in “ An Antiquarian Ramble in the Streets 
of London” (1846), and by the Rev. W. G: 
Humphry, sometime Vicar of St. Martin-in-the- 
Fields, in & a a issued in 1857. 


PORTRAITS. . 


The lmeaments of Newton have been conveyed 
to canvas, and thence to ey eee ocele- 
brated painters—notably y Kneller, Vande 
Thornhill, Charles’ Jervas, and Seeman. Mane 
engravings from these personal aa Ua have been 
producéd by masters in their art; in addition, 
-there are innumerable woodputs. In the subjoined 
notice, while space poma only brief reference to 
selected examples ot portraiture, some idea of the 
mannet and time of presentment may, however, be 


The earliest authenticated portrait of N ewton is 
that by Sir Godfrey Kneller (deceased 1723) in the 
possession of the Earl and Countess of Portamouth, 
at Hurstbourne Park. It representa him with 


-~ long natural hair and shirt open at the neck. 


Painted in 1689, it shows Newton at the age of 
thirty-eight. A faithful engraving of this portrait 
was e by T. O. Barlow, R.A. 

There is also a fine study of Newton by Kneller, 
painted in 1720, at Petworth House, Bae in 
the ownership of Lord Leoonfield. The philosopher 
is re ted ane whole length, seated in an 
elbow chair, in wig, a et the right arm 

ing on an abutment hand, a glove. 

lcture was engraved in stipple b W. . Fry 

fon und Lodge’s “Portraite o Illustrious 
Persons ” oli 1851 1831). 

The uarter canvas by John Vanderbank 
in the National Portrait Gallery, 8t. Martin’s Place, 
is of high interest. Newton, with flo hair and 
white neckerchief, is represented seated in a high- 
backed chair, one arm . An open book on 
a table is before him, & leat of which he holds. 
In the background ia a globe, The legend a ded 
describes him as “ The Great Philoso hee De 
coverer of the laws of gravitation, and of the nature 
of light and colour. Author of the Prinapta.”’ 
The pose of the head, drawing of the hands, and 
fine colouring -of the face, arrest attention. The 
whole composition is in harmonious balance. We 
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know that Vanderbank’s pencil received the stimu- 
lus of a long and faithful attachment to Newton. 
At the Royal Society, holding place of honour in 
the meetmg-room, over the-president’s chair, is 
John Vanderbank’s impressive portrait of Sir Isaac, 
painted in 1726, when Newton was eighty-four 
yearsold. Itis nearly whole-length, and the subject 
is seated in an armchair, in velvet gown, with long 
white neckerchief and white ruffles at the wrists. 
A mezzotint from the portrait was engraved by.J. 
Faber, jun. The picture was ted to the Royal 
ignoleg, F.R.S. 
Mention must not be omitted here of Vanderbank’s 
portrait of Newton, painted in the year previous to 
the fo The original is at ad 3 
Ce Aa engraving from it forms the frontis- - 
piece to the “ Prmoipia,” third ed., 1726. 7 
The Royal Society possesses algo a portrait 
rE om ven in 1717 by Newton himsel. 
ate as gift, by letter, exist. Doubt- 
Se g Oourt. “The painter was 


sometime & pupil of Kneller. 
Martin Polkes, often Sir Isaac’s deputy in- the 
chair in his declining heglth, gave the iety & 


portrait which is signed by Vanderbank. 
One of the most mteresting Newtonian portraits _ 
is that by Enoch Seeman, pamted for Thomas 
Hollis, F.R.S. It is recorded in Hollis’s “‘ Memoirs” 
(2 vola. 1780, privately printed, many plates) that 
on Oct. 29, 1761, he ted to Trinity College, 
Cambri EE poee of Sir Isaac Newton 
“ pain i the ear 1726.” Comment is made 
that “ Mr. Hollis's expenses this year [1762] to 
artists in the painting and ving way & 
to Signor C ee ce le, erloa to : 
r Cipriani; and likewise to Mr. MacArdell for 
à mewotint of Kir Lago Nowion fom the portrait 
presented to Trinity College.” This engraving, it 
ahould be said, was published in Vol. 2 of the 
“Memoirs,” and bears a quotation from Voltaire. 


Ita rarity has led to uisition of the 
“ Memoirs ” for the purpose A of the 
engraving. Instances are within the writer's 
knowledge. A copy of the “ Memoirs ” exista in 
the lib of the iety of Antiquaries, but we- 
look in vain for the mezzotint. On the other hand, 
npc Institution is perfect in all 
respects. James ell was a bfian crafts- 
man who executed plates of many persons of 
distinction. He died m London in 1765. 

In the drawing-room of the Master's Lodge, 
Trinity College, Cambridge, is a half-length 
of Newton, m gown, executed in 1710 by that 
eminent artist James Thornhill aan oe 
who was court sergean Kasper ewton’s on - 
days. It was bequeathed to the College by Dr. 
Richard Bentley. Writing to Newton in 1709, 
Bentley says: “I hope my pee at Thornhill’s - 
will have your last arttmg before you leave the 
town.” It was ead een een Simon. 

The Countess of Portamouth kindly supplies the 
information that at Hurstbourne P in addition 
to the Kneller of 1689, and one of 1702, as well etd 
& head by ae the family sale 
sketch, believed to be by Kne bust by 
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Roubiliac, and a death mask of Newton, the last 
‘named presented by Mr. Alfred Gilbert, R.A. 


MEDALLIO ILLUSTRATIONS. 


Numerous medals and tokens were in circulation 
at home and abroad after Newton’s death. Most 
of them bear the bust of Newton; on a reverse of 
one is a representation of Newton’s monument in 
Westminster Abbey. A medal (it is rare), designed 
by James Roettier in 1739, shows the bust of 
Neston, and for reverse, science, personified as a 
female, with wings, is seated on & rock, holding a 
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diagram of tħe solar system. The Royal Astro- 
nomical Society’s gold medal bears Newton’s head. 
This yearly gift replaces an earlier Pag by George 
Mills, awarded for the first time in 1822, but super- 
seded iń 1831. On the reverse was an inscription 
taken from verses by Halley prefixed to the first 
edition of the “Principia.” The Royal Society's 
annual Royal Medal perpetuates Newton through 
a reproduction on the reverse of Roubiliac’s statue 
in ne ante-Chapel of Trinity College, Cambridge. 
McGill University, Montreal, awards a medal which 
carries a head of Newton. The list admits of 
extension. T. E. Jamas. 


News and Views. 


Tun Grantham commemoration of Newton on 
Mar. 18-20 was a bmiliant suoceas and reflected 
much credit on the Yorkshire Branch of the Mathe- 
matical Association and its able and active preaident, 
Prof. S. Brodetaky. It would be difficult to say 
which was the best-arranged part of the programme— 
the scientific meeting, thé visit to the Manor House 
at Woolsthorpe, the dmner, or the service in Grantham 
Church. All went off without the smallest hitch. 
But there can be no doubt as to the most mmpreasive 
part. - The gathering in the magnificent church, 
crowded in every corner, the bright robes and the 
band of scholars, the hearty singing of the finest old 
pealms and hymns, the exquisite choice of passages 
for reading, above all, the superb sermon of the 
Bishop of Birmingham, made a profound impression. 
The end fitly crowned the work of commemoration, 
and those who came from a distance—some 150 of 
them—dispersed in the afternoon full of gratitude to 
Prof. Brodetaky, Mr. A. B. Oldfield, and other devoted 
members of the Mathematical Association, as well as 
to Mr. Chnstopher Turnor, Sir Charles Welby, the 
Mayor of Grantham, and others who generously 
provided hospitality for some of the visitors. 


CELEBRATIONS are now of almost monthly occur- 
rence, and some people may think there are too many 
of tham. Happily in the case of the Newton com- 
memoration there was no doubt from begmning to 
end, and the concurrence of the many sides of his 
marvellous character was well brought out. Even 
the weaker pointe of his humanity found their record- 
ing angels in the comparative privacy of the after- 
dmner speeches. His imterest in the ‘stinting’ of 
the farmer on his Manor of Woolsthorpe and m the 
actual working of the estate. his action at the Mint 
which restored the guinea to ita face-value, and his 
own operations in the share market, these were prob- 
ably the aides of his work which were new to the 
largest number of the audience. To these should be 
added Dr. Barnes’s discovery of the state of his 
theological beliefs‘ and the probable reason why he 
abstained from taking orders. Altogether, the 
occasion was worthy of its subject, and stands out 
as a very moving and instructive commemoration. 
For the purposes of education such a function has a 
double aspect, and it is impoamble to say which is 
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more valuable. On one hand, it introduces a large 
publio to the work of men whose thought ih ite 
entirety is inacoeasible to most, but who have 4 
human and a beneficent quality which all can appre- 
ciate. On the other band, it turns the thoughts of 
men of science to the human and historical aspects 
of their subject. If we think of the great founders, 
we are bound to fit them into their place in the 
evolution of thought, to regard them, not only as real 
human beings like ourselves, but also as steps 10 the 
upward march of the human spirit. 


- SEVERAL telegrams and other messages were read 
at the scientific meetmg and the dinner. Prof. 
Einstein sent a letter to Dr. Jeans, secretary of the 
Royal Society, but it was unfortunately not handed 
to Dr. Jeans in time to be read. We are glad, how- 
ever, to be able to publish a translation of the letter. 
“ More than any other people,” wrote Prof. Einstein, 
“you Englishmen have carefully cultivated the bond 
of tradition and preserved the living and conscious 
continuity of successive generations. You have in 
this way endowed with vitality and reality the 
distinctive soul of your people and the soamng soul 
of humanity. You have now assembled in Grantham 
in order to stretch out a hand to transcendent genius 
across the chasm of time, and to breathe the air of 
the precincts where he conceived the fundamental 
notions of mechanics and of physical causality. All 
who share humbly in pondering over the secret of 
physical events are with you ın spirit, and join in the 
admiration and love that bind us to Newton. What 
has happened since Newton in theoretical physice 18 
the organio development of his ideas. Force became 
independent reality to Faraday, Maxwell, and Lorentz, 
and then went over into the conception of the feld. 
The partial differential equation has taken the place 
of the ordinary drfferential equation used by Newton 
to express causality. Newton’s absolute and fixed 
space has been converted by the theory of relativity 
into a physically vital frame. It is only in the 
quantum theory that Newton’s differential method 
becomes inadequate, and indeed strict causality fails 
us. Butthe last word has not yet been said. May the 
spirit of Newton’s method give us the power to restore 
unison between physical reality and the profoundest 
characteristic of Newton's teachmg—astrict causality.” 
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THs Great Barrier Reef Committee of Australia, 
at present under the chairmanship of Prof. H. C. 
Richards of the University of Queensland, has for 
some years past promoted researches on the geology 
and biology of the Great Barrier Reef. It has now 
extended an invitation to Mr. F. A. Potta, of Trinity 
Hall, Cambridge, lecturer in zoology ın the Univer- 
. sity, to carry out a programme of marine biological 
research under its auspices, and has announced its 
intention of placing at his disposal a sum not exceed- 
ing £1000 for the expenses of the expedition. This 
action on the part of Australian men of science offers 
& unique opportunity for a Bntish investigation of 
some of the basal problems of tropical marme biology. 
It is proposed that, m addition to the leader, the 
party shall include experienced workers, one of whom 
would work on the direct connexion of the physico- 
chemical conditions and the phytoplankton, while a 
third would investigate the feeding mechanisms of 
the sedentary organisms which constitute the fauna 
of a coral reef. In the first case at least it is hoped 
that the observations will extend over an entire year. 
To carry out these proposals it 18 necessary to raise 
a substantial sum of money in addition to the original 
guarantet—at least another £1500 is required. To 
- aist iù the scientific organisation of the expedition 
an influential committee has been formed conmsting 
of Sir Matthew Nathan, Ex-Governor of Queensland 
(chairman), Sir Joseph Cook, Sır Sidney Harmer, Sir 
Gerald Lenox Conyngham, Rear-Admural Douglas, 
Prof. Stanley Gardiner, Dr. E. J. Allen, Dr. Q.'P. 
Bidder, and Mr. A. R. Hmks. It is very much to 
be desired that the investigation of such general 
problems, never before attempted in tropical seas, 
should be mitiated-by British men of science and 
the study of marine biology in its broader aspects 
fostered m Australia, which possesses such boundless 
marme wealth. The party will start in July and 
work in the neighbourhood of Cairns, Queensland. 


THE recent announcement of the purchase of a 
large part of the Ashridge Estate by the Zoological 
Society of London will be welcomed by all scientific 
workers and lovers of Nature, for rt ıs intended to 
establish there not only a large Zoological Park but 
also sanctuaries for British mammals, birds; Insecta, 
and the rarer chalk-loving plants. The site -chosen 
is very happily situated on a sunny slope of the 
Chilterns about three miles south of Dunstable and 
near the picturesque village of Whipsnade. The 
total area comprises a little more than 400 acres, and 
includes every type of ground suitable for the objects 
which the Society has in view. The highest part of 
the property, which is well wooded, is more than 
700 feet above sea-level, and at this point there is a 
large, well-drained plateau which is to be set aside 
for herds of deer, antelope, and other ungulates. On 
the west there is a steep descent into the valley, 
and it is here that terraces will be made for the larger 
carnivores, with deep ditches to separate them from 
each other and the vimting public. The development 
of the new Zoo will neceasanly be slow, and for the 
present it will be used solely as a sanatorium for any 
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animals which need a rest and change of air from 
the gardens at Regent’s Park. 


THERE is much work to be done before a start can .- 
be made: on any scheme of development of the 
-Zoological Sogiety’s newly acquired property. An 
artesian well will have to be sunk to ensure a good 
supply of water, and electric power will be needed 
for pumpmg, heating, and lighting. Dwelling-houses 
for the staff and administratrve offices must be 
erected, while the whole area under consideration- 
must be enclosed by a ring fence. At present, 
friendly negotiations are proceeding with the local 
authorities concerning certain rights which they hold 
over @ portion of the ‘land. The resulta of these 
negotiations will probably be incorporated in a 
private Act of Parliament, and until an agreement 
is.reached on all the points under discussion, nothing 
definite in the way of ad will be put m 
hand. 


Pror. A. 8. Epppyeton’s tenth and last Gifford 
Lecture in the University of Edinburgh on Fnday, 
Mar. 18, was on science and mysticism. Granted, he 
said in the concluding part of the lecture, that 
physical science has delimited ita scope so as to leave 
a background which*we are invited to fill with a 
reality of spiritual import, we have yet’ to face a 
dificult oriticiam. ‘‘ Here,” says science, “I have 
left you a domain in which I “shall not interfere. 
I grant that you have some kind of approach to it 
through the self-knowledge of consciousness, so that 
it is not necessarily a domain of pure agnosticism. 
But have you any orderly system of mquiry into this 
domain comparable to the system of science? Have 
I any reason to regard the current religious inter- 
pretation of it as more than muddle-headed ro- 
mancing ?” Prof. Eddthgton declared himself unable 
satisfactorily to answer this question. In sdience, he 
said, we often have convictions as to the right 
solution which we have never been able to justify, 
and even that strict Jogician, the pure mathematician, 
reluctantly allows himself some prejudgmentse. Why 
is it that we attach so much truth and importance 
to the values determined by the mind, unless they 
are reflexions of mind of an Absolute Valuer? How 
can that' mystic unity with the world, experienced 
in exceptional momenta, continue to feed the soul in 
the sordid routine of life, unless we can approach the 
World-Spirit in the midst of our cares and duties in 
that relationship of spirit to spirit symbolised in the 
name of the Father ? 


~ 


AN appropriate, pleasmg, and sympathetic oere- 
mony was held on Mar. 15 at the Albert Dock Hospital, 
London, when the Minister of Health, the Right Hon. 
Mr. Neville Chamberlain, unveiled a memorial plaque 
to the late Sir Patrick Manson, the ‘ father’ of tropical 
medicine, in the very ward in which he, with the 
efficient aid of the Seamen’s Hospital Society, estab- 
lished the clinical teaching of tropical medicine some 
twenty-eight years ago. Sir Arthur Clarke, the 
chairman of the Seamen’s Hospital Society, in intro- 
ducing the Minister of Health, referred to the close 
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association of Manson, the Chamberlain family, and 
his Society, in the firm belief that this family associa- 
tion might continue. Mr. Chamberlain, whose speech 
was permeated with great breadth of vision, emphasised. 
the bearing of the main discoveries of tropical medicme 
on the trend of medioal science as a whole, and in doing 
so showed remarkable familiarity, not only with the 
technical side, but also with the personal attributes of 
the subject of his discourse. His comparison of the 
historio association of Manson and Row with that of 


Darwin and Wallace received general approbation as — 


a mingularly apt allusion. His familiarity with this 
department of medicine and his evident keenness and 
enthusiagm form a sure indication that the Minister 
of Health is alive to the paramount importance of 
tropical medigine in the Empire's affairs. Dr. G. C. 
Low, the senior physician, in proposing a vote of 
thanks to the Minister of Health, laid special emphasis 
on the persistence of Manson, ably backed by Mr. 
Joseph Chamberlain, in face of official and pro- 
feesional opposition to his schemes. Prof. R. T. 
Leiper, in seconding this vote, paid a special tribute 
_ to the personality of Sir Patrick Manson as portrayed 
_in the recently published account of his life and to 
his genius in stimulating and encouraging research. 
WaTaR-FISDING apparatus has been on the market 
for many years, but our attention has only recently 
been directed to official testa carried out in India by 
the Department of Agriculture, Bombay, and de- 
scribed in the department’s Bulletin No. 72 of 1015, 
revised in 1925. In this Dr. H. H. Mann and Mr. 
D. L. Sabasrabuddhe detail work done with two forms 
of water-finder manufactured in England, the mechan- 
iam of which is either secret or not very. clearly 
described, but both act by thé horizontal deflexion 
of a magnetic needle set in the magnetic méridian 
when placed directly above a flowing stream of under- 
ground water. Certain coils of wire are arranged in 
a chamber below the balanced needle, and these have 
no external connexions or betteries attached. The 
theory appears to be that a current is induced in the 
coils by earth-currents following the path of least 
are of variable strength and show some indefinité 
diurnal range; when over a stream the magnet has 
been found to swing through as many as 20° to east 
or weet with a slow irregular mòtion, taking perhaps 
half an hour to complete an oscillation. The obser- 
vations were carried out in the Trap rocks of the 
Decoan, where the whole water-supply is from wells, 
and 40 per cent. of the wells sunk by native culti- 
vators are said to be failures. AD the cases cited of 
wells sunk in places fourid by the apparatus appear 
to have been successful. The results seem to satisfy 
the Bombay Department of Agriculture, and reference 
ia made to equally satisfactory results obtamed by 
Mr. 8. B. Hudlikar, the Indore State geologist, and 
by Mr. G. B. Brooks m Queensland. The detection 
and measurement of earth currents would appear to 
be a useful fleld of research, and much might be 
expected from the use of electrical refinements made 
available since the inventions referred to in this 
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paragraph. It is not imposible that investigations 
in this direction would throw light on the physical 
basis of dowsing. 

Me. Eur HATSCHEK discussed rigidity and other 
anomalies in colloidal solutions im his Friday evening 
discourse. delivered at the Royal Institution on Mar. 
18. The study of the viscosity of colloidal eolutions 


+ 


by means of the capillary instrument was begun by 


independently, 
eatablished the fact that the viscosity of colloidal 
solutions, unlike that of normal liquids, is not mde- 
pendent of the velocity gradient, but varies with it. 
The variation is the same in all solutions so far 
studied: the viscosity decreases with incredsing 
gradient and approaches or reaches & constant value, 
while with decreasing gradient it grows asymptotic- 
ally. A possible and widely accepted explanation of 
the anomalous viscosity is that colloidal solutions , 
pomseas rigidity. It can be demonstrated mathe- 
matically that a liquid pomessing rigidity would have 
a variable viscosity. Rigidity in many of the colloidal 
solutions can be demonstrated, and the modulus can 
be measured by very delicate apparatus. In most 
cases it increases with age; in all solutions examined 
rigidity disappears on warming to about 40°, but . 
i I . Sinoe rigid 
solutions, unlike normal liquids, can he deformed, 
they show double refraction when sheared. Sugges- 
tions put forward to acoount for these anomalies 
amount in general to assumptions of special structures 
in these liquids, of an order of magnitude larger than 
molecular, but modelled on the shape of the molecule. 
Such explanations are, however, inadequate on account 
of the extreme chemical diversity of the substances 
which exhibit anomaly. Furthermore, variable vis- 
cosity is a property alao of coarse suspensions of 
pearly spherical particles in indifferent normal liquids, 
which do not arrange themselves into apy ordered 
structures. ‘The peculiar properties of colloidal solu- 
tions make them transitional systems possessing pro- 
pertiea of both the liquid and solid state. 

Mr. Onmssy-Gors, in his lecture on Mar. 7 on 
Nigeria before the Royal Geographical Society, laid 
stress on the success which has followed the British 
policy in Northern Nigeria of governing 60 far as 
possible through the emirates and- the native admin- 
istrations. The greatest disruptive power in West 
Africa had proved to be the introduction of English 
law and.English judicial procedure. In the northern 
provinces, justice has been administered in the native 
courta, and the ancient system of taxation has been 
continued, 50 per cent. of the tax,soon to be increased 
to something like 70 per cent., being returned to the 
native treasury. In Southern Nigeria, however, 
owing to the absence of any organised chieftainship 
and the more primitive character of the social organi- 
sation, Britiah rulé has been more direct, and it has 
been necessary to build up native courts and native 
treasuries. Mr. Ormsby-Gore showed ‘well-founded - 


e 


470 


NATURE 


[Maron 26, 1927 





anxiety in speaking of the possible disruptive effects 
of the projected rapid development of the railway 
system. An administration which is both well aware 
of the dangers of detribalisation and sympathetically 
and intelligently concerned in the maintenance of 
native institutions as a means of discipline should be 
well able to cope with the situation. Nigeria should 
have lees cause to fear than other parts of Africa. 


Tue British Non-Ferrous Metals Research Associa- 
tion has arranged an exhibit at the Science Museum, 
South Kensington, which is designed to show the 
assistance given to British metal industries by the 
research and auxiliary services of an industrial 
research organisation. The Association carries on a 
twofold service: first, in the prosecution of research 
work either of a fundamental and scientific character 
or of direct practical utility; and secondly, ın main- 
taining a highly organised information service which 
operates for the general benefit of the Association as 
a whole and to meet the specific needa of individual 
member firms. The present exhibit is concerned 
chiefly with eight of the Association’s researches, 
chosen as typical from among eighteen major investi- 
gations at present in progress, and gives some idea of 
the scope of each piece of work and the progress which 
has so far been made. Investigations on the following 
subjects are illustrated : Effect of impurities up to 
1 per cent. on the properties of copper; gases in 
copper castings; brass cesting (the surface and 
internal soundness of ingots); the jointing of metals ; 
die-casting alloya (brass and bronze alloys and 
aluminium alloys); ‘wiped’ plumbers’ joints; spec- 
troscopio assay of zinc; and atmospheric corrosion. 
Information is also displayed ulustrating the Associa- 
tion's edministrative, library, and information sarvices, 
with some examples of the work normally carried out 


in these departments. 


AT a meeting of the Royal Society of Edinburgh 
` held on Mar. 14, the following were elected fellows: 
Dr. D. A. Allan, Newcestle-upon-Tyne; Mr. J. 
Barnett, Edinburgh; Mr. 8. E. Bastow, Edinburgh ; 
Mr. D. L. Bryce, Horley ; Prof. H. G. Cannon, Shef- 
field; Dr. T. M. Finlay, Edinburgh; Dr. A. W. 
Greenwood, Edinburgh; Dr. J. M. Gulland, Oxford; 
Dr. H. 8. Holden, Nottingham; Mr. O. D. Hunt, 
Glasgow ; Dr. J. Hyslop, Glasgow ; John Alexander 
Inghs of Auchmdinny and Redhall; Prof. E. T. Jones, 
Glasgow ; Dr. W. P. Kennedy, Edinburgh; Prof. 
J. M. M. Kerr, Glasgow; Dr. C. G. Lambie, Edin- 
burgh; Dr. D. M'Intyre, Glasgow; Dr. Mohamed 
Reda Madwar, Helwan; Dr. F. N. K. Menzies, 
London; Prof. T. P. Noble, Bankok; Mr. W. J. 
Owen, Melbourne; Mr. C. Patterson, Edinburgh ; 
Dr. H. H. Read, Edinburgh; Mr. J. E. Richey, 
Edinburgh; Dr. I. Sandeman, Edinburgh; Dr. R. 
Schlapp, Edinburgh ; Prof. F. W. Sharpley, Dhanbad, 
India; Prof. E. Shearer, Edinburgh; Dr. C. W. 
Wardlaw, Glasgow; Mr. C. B. Boog Wateon, Edin- 
burgh; Dr. W. T. H. Williamson, Edinburgh. 


THe French Association des Anatomistes has 
arranged to hold its meeting in London on April 11-18 
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in co-operation with the Anatomical Society of Great 
Britain and Ireland. The congreas will meet at 
University Collage. About 150 members of the two 
societies are expected, and as the French society 
includes members coming from several of the European 
countries, namely, Belgium, Italy, Franoe, Holland, 
Switzerland, Spain, Portugal, Poland, and Cxecho- 
slovakia, the congreas promises to be an international 
one such as hitherto has not been held in Great 


' Britain. On the evening of April 11 a conversazione 


will be held at University College. One of the moat 
interesting features of the meeting will be the reception 
by Mr. Henry 8. Wellcome in his Historical Medical 
Museum on Tuesaday, April 12, at 8 Par. On the 
following evening a dinner will be held at King’s 
College. Arrangements have been made for the 
members of the congress to visit Cambridge as the 
guests of Prof. Wilson. ‘There will be a trade exhibit 
dealing with scientific appliances and other technical 
equipment for anatomical study. 


Is the Metropoliian-Vtckere (fazetie for February, 
details are given of the important power station of 
the Bristol Corporation which will be constructed at 
Portishead on the Bristol Channel about seven miles 
from Bnstol. As it has received the approval of the 
Electricity Commissioners, it is doubtless the fore- 
runner of many similar large power stations. ‘The 
ultimate capacity of the station is 280,000 kilowatts, 
and provision will be made to transmit the whole 
output at a pressure of 33,009 volts to the corporation 
power station in Bristol. The first section of the station 
will be equipped with two turbines of 20,000 kilowatts 
capacity, each driving a three-phase 60-cycle alter- 
nator generating at 11,000 volte. The generating 
plant operates at the high speed of 3000 revolutions 
per minute and the boiler pressure will be 325 Ib. 
per square inch. These increasing speeds and pres- 
sures show the trend of modem practice. Another 
point of interest is the method of obtaining cooling 
water for the condensers. Circulating water will be 
taken from the Bristol Channel, and 35,000 gallons 
of water per minute will be required for the first two 
seta. Since the tidal fluctuation is exceptional, in- 
volving a variation of about 50 feet in water level, it 
has been decided to place the condensera at auch a 
level that the full syphon action will be obtained at 
all states of the tide. This effects a large saving m 
the power required for operating the cooling water 
system. 

ARRANGEMENTS are being made for a repetition at 
Easter of the tour in the Dordogne organised by 
Prof. Patrick Geddes for the purpose of visiting the 
rook paintings and carvings of the pelmolithic caves 
of the area and for regional survey work. The tour 
will last from April 15 until 30. The first week will 
be spent at Lesa Eyziés and will be devoted to 
archeological study under M. Peyrony. For the 
remainder of the time M. Paul Réclus will conduct 
regional survey work in æ series of expeditions in 
the country around Domme. Particulars as to route, 
cost, etc., may be obtained from Miss Moya Jowitt, 
33 Gordon Square, London, W.C.1. 
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APPLICATIONS are invited for the following appoint- 
Menta, on or before the dates mentioned :—A chief 
veterinary inspector under the Surrey County 
Councit—The Clerk of the County Council, County 
Hall, Kingston-upon-Thames (Mar. 31). A senior 
demonstrator of “pathology in Bt. Bartholomew’s 
Medical Collage—The Dean, .8t. Bartholomew's Medi- 
cal College, 8t. Bartholomew's Hospital, E.C.1 (April 6). 
An officer-in-charge of the wood preservation section 
of the Forest Research Institute, Dehra Dun, India— 
The Secretary to the High Commissioner for India, 
42 Grosvenor Gardens, §.W.1 (April8). A head of the 
‘textile department of the Municipal Technical College, 
Bolton—The Direstor of Education, Nelson Square, 
Bolton (April 8): An assistant in the Forest Producta 
Research Laboratory,for work on the identifloation and 
structure of wood, and an assistant in the Entomology 
sub-section of the same laboratory—The Secretary, 
Department of Scientiflo and Industrial Research, 16 
Old Queen Street, S.W.1 (April 9). An assistant 
government chemist for forest research in the Feder- 
ated Malay States—The Private Secretary (Appoint- 
ments), Colonial Office, 38 Old Queen Street, 8.W.1 
(April 14). An aasistant to the pathologist of the 
Manchester Committee on Cancer, for laboratory work 
and the supervision of the maintenance of animalse— 


The Chairman of the Manchester Committee on 
Cancer, 1 Mount Street, Manchester (April 18). 
Demonstrators (men or women) im the departments of 
chemistry and physics of Bedford College for Women 
—The Secretary, Bedford College for Women, Regent's 
Park, N.W.1 (May 7). A professor of natural history at 
University College, Galway—-The Secretary (May 14). 
A professor of mathematics and a reader in physics 
in the University of Dacoa, Bengal—The Registrar, 
University of Dacca, East Bengal (May 31). A 
Ramsay Memorial fellow for chemical research—The 
Secretary, Ramsay Memorial Fellowship Trust, Uni- 
versity College, Gower Street, W.0.1 (June 8). A 
canoer research fellow in the department of experi- 
mental pathology and cancer research of the Uni- 
versity of Leeds—The Clerk to the Senate, The 
University, Leeds. A woman lecturer in biology and 
nature study at the Norwich Training College—The 
Principal. A lecturer in geography at the Lincoln 
Training College—The Principal. A senior biology 
mistress at the Cheltenham Ladies’ College—The 
Principal. A head of the chemical department of the 
Leicester College of Technology—The Registrar. A 
junior assistant in the Experimental Stores depart- 
ment of the Experimental’ Station, Porton — The 
Commandant, 


Our Astronomical Column. 


Commrs.—-Two further observations of Stearns’s 
comet have come to hand, as follows; they are for the 
equinox of 1927-0: i 


U.T, Eá. 8, Deal. Observer. Pha. 
Mar. 141-086354 152 15m 6- 6°11’ 47 Moller 
inter-Haensen 
15-15470 15 14 465 5 51 26 Struve Babelsberg. 
The followmg orbit by Mr. L. E. I bas 
been hed from and di by 


the I.A.U. Bureau : 


T 1927 Bept. 6-200 U.T. 
w 48° sa | 


It would appear that some error has been made in 
telegraphing Q, as the above orbit fails to 
the observations. A oorrection of about + 14’-6, 


are 215° 8’-6 is indicated. 

Mr. Moller has computed the following ephemeris 
from the uncorrected orbit; it is for 02, and the R.A. 
is likely to need a correction of about +1”: 


RA. Deal. RA. N. Ded 

War. 20, 15: 11m 3m 4° 6 8. Apr. 13, 14% 53m 5% 5° 24’ 
28.15 7 8B 1938, © 21. 14 45 32 8 4 
åp. 5 15 1 8 2 939X. 29. 14 36 28 12 10 


The orbit is still very uncertain, owing to the slow 
motion and the shortness of the observed arc. If 
it is approximately correct the brightness is likely 
to increase ‘oonsiderably, but the-comet will not 


attam naked-eye visibility. 
e following positions of comet Pons-Winnecke 
are by Prof. G. van Biesbroeok : 
U.T. BA. 1927-0. . Decl. ` 
Fob. 27-2042 14h 6m 58-601 24° 28’ 1775 17 
. 34309) 14 12 2048 25 45 23-7 16-5 
4-308022 l4 13 24-72 t 229-5 162 


FIRBBALL or Mar. 1.—Mr. W. F. Denning writes 
“ There was a splendid meteor on. Feb. 25 just bef 
midnight, and another, soarcely loas luminous and 
atriking, gppeared on Mar. 1, at 5.44 a.x. The latter 


No. 2005, VoL. 119] 


has, however, received little comment for, like many 
others which pass almost unrecorded, it came at a 
time when people generally are asleep. The meteor 
was described by an observer at Stames as a huge 
green star with a tail of fire. At Peckham it was seen 
as a large green fireball with a vivid light and leaving 
a shower of sparks. There are sgir observations, 
including reporta from Winchester and Hoddeston, 
Herta. The radiant point appears to have been in 
the Lynx or northern region of Gemini, and the 
Sa the meteor 72 to 50 miles above the region 
of ord to near St, Valery on the French coast. 
One observer estimated the a t diameter of 
the head of the miatoor ania Hall that’ of dis mOn 
diameter ; another thought it equal in size to a tennis 
ball, but all agree as to the great intensity of ita 
light and the startling effect of ita sudden apparition. 


Propas Motions or Fant Srans.—There have 
been many recent determinations of the pro 
motions of faint stars pao opiy: In Mon. Not. 
Roy. Astr. Soc. for 1926, Dr. W. M. Smart 
anal the proper motions of 3029 stars from photo- 
graphs taken with the equatorial at 

ri at an interval of twenty-two years. The 
apices of the two drifta are found as: Drift I, « 88°, 
3- 12°; Drift II, a 289°, §-78°. The latter 3 is 
farther south than other determinations. The i- 
tion of the solar apex is found ag a 278°-2, 8+ &s°-6. 
The R.A. is m good accord with the accepted value, 
the declination is some 14° farther north. The speed 
of the solar motion agrees closely with that found by 
Prof. i from the much brighter stars in 
Boss's Catalogue. 

Dr. H. Knox Shaw gives in Mon. Not. for Jan. 
1927 a libb of 17 large proper motions of faint stars 


oentury, being i 

52 om 4ds, N. decl. 60° 24’ (1900). Tt ahould be worth 
while to examine this star for parallax. It is probably 
an extreme dwarf. à 
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E Research Items. 


; FRESCOmS FROM Honan. — Fresooes 
described as “ the moat important works of art that 
. have ever come out of China” have ' been 
ee are a cf the University of Phils 

3 Helen 


ia), 


the T'ang d extolled in Chinese literature had 
l perished. Various expeditions to Turfan and 
the of westarn China had, however, discovered. 


_ fragments of paintings unquestionably of this od, 
but ' showing of provincial wo s In 


did no more than prove 
= -that early frescoes did still exist in China. 

have now been acquired which bel together 
and form part of an enormous picture ich must 
hig, Ooch St least forty feet long and -five feet 


foot regting on opposite leg, sole uppermost. The 
left panel represents Avaloki the Bhadhiniters 
of, Mercy, seated in European fashion. Tho right- 
hand panel shows an important perso m-ro 
befitting an emperor approaching 
a a a 

by an official-looking individual.” o demon kings 
in fantastic armour are in the background. 

. Lreacoea eviden 


The 
008 represent three of the most im 
: anb sections of a 


aradise scene, such as appears again 
and again on the walls of caves pf the Thousand 
Buddhas. Stylistic and other considerations assign. 
the paintings to the latter of the T” dynasty, 
about 845 A.D. or y iis yearn Tae. and 
le source a mountain monastery 


- of Boa as g 


TES ARORHÆOLOGY OF THS VALLEY oF Maxtoo.— 
The in ing problem of the evidence for the p 
. Axtec culture ound beneath the lava bed of the Vallos 
of Mexico is discussed by Mrs. Zelia Nuttal in a 
contribution to the k 


Proceedings of 
Philosophical Sooiety; vol. 65, No. 4. So long ago as” 
directed. to 


1861, attention was 


of an archaic culture, of 
which an extension has since been discovered in 
Guatemala. It would a 
recent investigation that Mexico Valley in remote 
antiquity was inhabited for a long iod by e race 
- which made , modelled used flaked 
obsidian knives, and built a truncated structure faced 
with unworked stones. This structure was surrounded 
by lava flow at a period variously estimated at from 
2000 to 5000 years ago. This area was the home of 
the teosinil, from which maize developed. The sur- 
. vivors of the catastrophe due to flood and the voloanic 
| eruption séem tp have drifted southward and to have 
- established themselves im Guatemala, where they 
- remained for a | iod, developing the Maya and 
Mexican calendar. From this site they would appear 
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to have been driven out by a catastrophe, possibly 
Fone, possibly a famine due to a plague of grase- 


to tral America, and 


J Maya and Astec people, estab- 
lishing the unity of their culture and their common 
origin. . 


Norwuarax PLANKTON InvæsrraarToxs.—The first 
food eaten by many young fish immediately after the 


are n at Lofoten, March-April 1922- 

924 ” n Norweg. Fish. Mar. Invest., vol. 3,' 
No. 7, 1928), Birgithe Ruud traces the spring out- 
bursts of the coastal diatoms and their connexion 
with the transport of dissolved nutrient matter in the 
snow water from the land. It is shown that the date 
i ing of the plankton at Lofoten 


ig ip Ong SE Tho moy, far cachi yof 
i the snow has begun to 
The increase in the number of diatoms starts 
near the land and gradually spreads to offahore waters, 
ing bemg ee ee ee 

rease In salmity, 
ue to the increasing amount of 
water from the snow melting on the land, on 
which the quantity of the developing plankton 


depends. 
Society of 


Toa GROWTH oF Horwa.—'The Swiss 
Natural Sciences has published as part of ita arxty- 
third volume (1926, pp. 1-180) an elaborate mon h 
by Dr. J. Ulrich Duerst on the horns of the Bovi 

: heizerisch 


der § Naturforschenden 

Band 63. “ Das Horn der Cavicornia. 

Seine Entsteh seine Emtwi Gestal- 
tung und Him auf den Schédel horn- 
tragenden Wiederkfuer.” Ztūrich). Dr. Duerst holds 
that horn formation is pri , and that this has 
secondarily determined devel ent of a bone- 
core ; evidence in of this view is drewn. from 


several examples of cutaneous horns containing a 
bony nodule (true op cornu). On the other hand, he 
denies the of a seperate os cornu as & normal 
condition, but nevértheleas is of opinion, from develop- 
mental evidence, that the bone-core a 
outgrowth or apophysis but an epiphysis, which is 
from the oe joined to the frontal bone. In 
this connexion Dr. erst refers at some to 
the views of Gadow (Proo. Zool. Soc., 1902), and 
although he does not consider m any detail the general 
blem of the relation of horns to the antlers of the `- 
Deride, he to believe that the latter have 
been in 


illustrated examples, and the discussion of the special 
case of the American prongbuok (Antilocapra), which 
periodically sheds ita horns. An important oo 

section of the mo h deals with the influence o 

horns on the form the skull, a subject which 
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_ Dr. Duerst treats largely from the mechanical point 
of view. There are ei figures and a full biblio- 


graphy. n 

Ixsaor CONTROL pf THB Unirap Sraras.—tThe 
United States Bureau of Pn ADDI EY Has nha a 
largest o ation in existence for control 
ee ee Under the direction of ite chief, 
Dr. L. O. Howard, it has reached a high standard of 

i and scientific attainment. Aei 

report for the year ending June 30, 1926, has recently 
omae col ae A paT E ik 
of activities. Among the many problems in 
the Japanese beetle comes in for a big share of atten- 
tion, and ita investigation now forms a separaté section 
campsign against 


period under review. The extreme drought of 1924 
extended. the cotton-growing season of 1925 
and resulted in but a light mfestation of the boll 
weevil, which has, im restricted the 

i tal work. The icability of aeroplane 


aerop dusting on a very extensive scale. 

investigations by the Bureau, and also in 00-0 

with o bodies, have been activel 
identification of the blood nahibed y mosquitoes 


to arsenioal and other com as larvicides. 
Among other problems, those ing to forest insects, 
apiculture, and a general insect-pest survey are also 
reported on. 


PoLYOHATA FROM TEN Parippores.—Moaet of the 
Polychswsta collected by the Albatross in the ae 
bourhood of the Philippine Islands during 1907-1909 
have already been described, but in an additional 

eee, © lished (Bull. U.S. Nat. Mus., voL 6, 

well makes some further records, 

including iptions of one new genus and three 
new species. onorchos, the new genus, is of the 
family Sabellariids, and is di i from allied 
enera by possessing only a single row of es, 

Internal to which is & series of hooks i 
V-shaped manner. The geno , M. philippinensis 
n.s., is known only froma n of anterior portions 
brought up from 805 fathoms between Siqmjor and 
Bohol Islands. OL tie othar new species, Lanon 
ted from L. producta Grube, as 


part 2) A. L. 


nitida n.a. is 
described by M'Intosh from the Challenger collections, 
chiefly by the form of the chmts and by the absence 


of a felt covering. Two partially complete i 

are also regarded as @ new species, which been 
named, +s evant Bome heteronereids 
obtained at Mindanao are thought to be Nereis 
masalacensis Grube, and a description of them is given. 


LINKAGE in GanpDaN PaAs.—The mheritance of 
- fifteen charactera in the garden classical 
material of Mendel’s expertmente—has been studied 
by Miss Sverdrup (Jour. of Genetos, vol. 17, No. 8) 
on & large scale. A new mutation appeared in the 


ents, having narrow leaflets 
fate and various flower-changes, in 


characters gave different li 
or, in other words, when the croes is of the form 
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DE x DR, the -ove frequency is different 
from that of the crows DD x ER. Such discrepancies, 
in the coupling and ion values have been ob- 
served by other in in Primula, maize, and 
morning glories, but the explanation is not apparent. 
The fifteen factors of Pisum are found to fall into four 
i and five other independent factors, 
ing nine independently assorting groups, 
whereas there are only seven pairs of chromosomes. 





‘One pair of the chromosomes is found to have 


attached satellites, which Nawaschm has shown,in 
Crepis to be inde in the prophase of mitosis. 
It w suggested possibly the structure of the 
chromosomes may be more flexible m. Pisum than m 
Drosophila, where an exact correspondence has been 
shown between the linkage groupe and the chromo- 
some number. . 


InnawaDpy Darra Am Susvey.—On the Burma 
Forest Department needing large-scale maps of the 
forest areas of the Irrawaddy delta, arrangements 
were made to undertake an air survey, sino the 
district, which consists of.dansely wooded alluvial 
plains, did not lend: itself to any other form of map- 

i Progress by land is laborious, especially during 

ing tides, when much of the Sagi Da ae 

sandy sea beeches and the of 

at low water afford the only lines of oommunics- - 

tion except by water. An account of the survey is 
I by Major C. G. Lewis in Records of the Survey of 
ndia, 21, 1. The area onena surveyed was 
about one thousand square , to whioh another 
440 square miles wes afterwards added. Ground 
con for the air survey was difflcult to obtain 
owing to the height of trees, which rendered 


The country was then cut up into five or six sections, 
each enclosed by a circuit of fixed pointe. The 
pantogaphy was begun in Fe and finished 
early m April 1924, when a total of 3795 plates had 
been. at an average elevation of 9400 feet. 
It is estimated that a ground survey of the delta 
would have occupied a I re at 


THs EOHELON STRUOTURH OF JAPANESE VOL- 
oaNo#Bs.—Under this title Sakuhei Fujiwhara presents 


-@ remarkable analysis of the distribution of volcanoes 


In Japan (Gerlands Beoiirdge s. Geophysik, 1927, p. 1). 
He defines a shear as positive when the stresses applied. 
make a right-hand A pee and as negative when 
they make a left-handed system, and shows by experi- 
ment that a positive shear gives a series of compres- 
sion cracks In positive ech and a comp! 

series of tension cracks in negative echelon. Apply- 
ing this principle, it is oloar that tho senso of shoar 
that has applied to a region can be determined 
if the echelon cracks can be interpreted as due to 
tension or compression. A survey of all the Japanese 
volcanic ines shows that with one mmor exception 


are arranged in positive echelons, and that the 


volcanoes themselves have devel mainly along 
the axes of anticlines, that is, aE ines controHed by 
compression. ‘Thus it is deduced that the Japanese 


a cere a Aig Ns regional shear acting 

to the south-west on Pacific side and to the 

north-east on the Asistio side. The San Francisco 
quake revealed 


earth @ corresponding movement on 


X 
e. 


4 
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~ ——— — sn See ee ee 


the other side of the Pacific, namely, & north-west 


movement of the ocean floor relative to North’ 


America. As e result of a recent study of the vol- 
canoes’ of Oentral America, Sapper has eee bra 
they too’ form a ‘positive echelon. , It thus 
a thas the tel of ie Nec Pace b neldng & 
counter-clockwise rotation relative to the surround- 
ras sane and- that the seismic generating force in 


ornia and Japan may be due to this rotation... 


` No suggestion is -a8 to the possible origin of 
'. such a movement, but the recognition of the latter is 
itself a contribution to tectonio geology and geo- 
‘Physics of fundamental importance. 
sway be carefully studied by -all who are in 
in these subjecta. E 
THE Maianenco Momanr or Hyprogan.—On the 
older quantum theory, atomic hydrogen should be 
è etic, and the moment of the atom should 


the unit Bohr ag aan Any large departure 
from sthis value might have an a ar bearing on 
the new undulatory mechanics and on the idea of a 
spinning électron, and its experimental determination | 
is thus a matter of considerable importance. This 
| has how. been done re T. E. Phipps and J. B. Taylor 
(Phys. Ræ., 29, p. 8309; 1927), usmg a modified form 
of the well-known apparatus of Stern and Gerlach. 
A pencil of hydrogen atoms was allowed to diffuse 
from a di tube through a series of narrow 
slits into rian P E F It was 
' : an intense inhomogeneous 
: od in which the atoms were orientated 
and “detiedtea. They: were finally registered as a 
simple pattern of blue Imes when they impinged on 
and rolaosd a white film of ore pees trioxide. 
Within the experimental error df 10 per cent., which 
arises largely. from uncertainty as to the velocity 
of the atdrhic rays, the moment of the atom is ane 
Bohr magneton. Active hydr from a tungsten 
filament proved to bë less satisfictory, and no result 
could be obtained with the product of the action of 
ultra-violet, ight on @ mitture of mercury vapour 
with hydrogen. j ° 
Hran Vortacu OvaenaeaD TRanseission.—tin the 
January issue of ANG Progress, the journal of the 
ine Hlektricitate Gesellschaft of Berlin, there 
is a timely article on high tension overhead lines. 
One of the troubles which electrical engineers have to 
overcome when using very high electrical pressures is 
to avoid the production of brush discharges from the 
Ime—the so-called corona discharge—as when these 
appear there is a sudden increase in the 


paar lost in’ the: lio Anil Oanl | mg of 
efficiency. It is known that the larger the conductors 
the higher is the ihmiting voltage at which the corona 
earns This has been taken advantage of by using 
uminium instead of copper for the conductors, as 
the larger sizes of these conductors make higher 
vol le. The A. E. G. manufactures special 
hollow conductors for very high verter: cables. It 
is pointed out that it is advisable when j 

E E r aa ee A ey 
can, if necessary, used for considerably higher 
voltages. At 220 kilovolta the diameter of the çon- 
ductors must be at least 2-5 om. if corona losses are 


haul the necessary heavy loads over uneven ground. 
ee ee ee es 
lyphase transmission lme as it crossea the j 
Neuenahr and Rhemau. It is described as 


being for 380 kilovolt working. 
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Tam Sosrrmaine or X-Rays.—lIn & recent number 
of the Physikalische Zeitschrift (No. 8, 1927) Prof. P. 
Debye has pe an important article on the 
iea - m a na 
Pea him in the Journal of the M useiis 


quids—similar to' those produced in the powder 
method of analysis—cannot be due entirely to 
molecules acti 


has consequently been attributed to super- 
position of radiation scattered from molecules I 
as unite. If this part of the intensity of the aca 
rays could be predicted as a function of the angle. 
made with the primary ray, the residual effect, which 


would arise from radiation scattered by the component 
atoms, might give, for example, direct informa- 
tion about, the distance apart-of latter. Prof.. 


Debye has given an elegant theoretical treatment for 
the simple case.of a the molecule of which is a ° 
uniform sphere, and has shown. that although even 
then the unknown Laue scattering factor has to be 
introduced, interference phenomena are to be 
To a first approximation, the groas action of the 
molecules is proportional to the ratio of their total 
volume to that of the vessel in which are con- 
tained, and so can be allowed for ideally by experi- 
ressures. , The interference 
pattern for a sample diktoi molecule has been 
worked out on similar lines, and a graphical illustration 
iven of how it would be expected to vary with the 
ensity of the gas, the internal atomic contribution 
and aggregate molecular contribution being readily 
listing zahod 


Toa Formation or Gowp reom MeRoURY.—A 
detailed account of the experiments by whioh the 
authors claim to have demonstrated the conversion 
of mercury into gold is given by Miethe and Stamm- 
reich in @ recent issue of the Zei ft für anor- 
ganische Ohemie (vol. 158, p. 185, 1926). They 
describe the method used in the purification of the 
mercury, but without detail, stating that this is un- 
necessary when testa show the absence of gold in the 
product. The mercury is distilled to a small residue, 
which is then treated with nitric acid and the reaiduad 
fold melted with borax in a amall porcelain dibh. 

treatment of the mercury m various ways is then 
described. Several of mercury lamps are 
represented, although not. in exact detail. The 
po of gold in various experiments was very variable. 
some cases no gold was found. The in 
atl a In & mercury turbi 
p 


mercury vapour gave 
uced and the copper eleo- 


interrupter gold was 
trodes after the 


Discharges between electrodes and mercury in a gas 
yielded negative results. i 

and solid electrodes under 
The majority of the experiments gave negative resulta, 
but a connexion between positive resulta and the 
particular kind of discharge used is found. The 
resulta of other experimenters are discussed, and the 
conclusion is drawn that these are really in favour of 
the views of Miethe and Stammreich. Theoretical 
criticiams of their work are not regarded seriously by 
the latter, since start from assumptions different 
from those which themselves consider possible. 
They emphasise that the matter is purely an experi- 


NATURE 


on 


| 475 





Maxom- 26, 1927] 


r 


Io a `. . The Hydrography and Geology of Umbria.’ — 


the volume before us, the Royal Italian Geological 

Survey has lished, as the latest of ita classic 
“ Memorie ive,” Dr. Bernardino Lottis com- 
prehensive work on that region which comprises the 
present Province of Perugia. A distingui member 
of that for forty-seven years, and latterly, down 
to thé time of his retirement, director of the same, Dr. 
Lotti, as fleld geologist and chief engineer of the Mining 
Department, has contributed to the quarterly Bollstiino 
of that Survey and other scientific periodicals as many 


as 200 chiefly on his special sphere of central 
Italy, including his standard memoirs on Tuscany and 
the of 


The volume was only recently completed in Dr. 
Lotti’s: retirement, m ich he now reached his 
eightisth year. It covers more than three hundred 
pages of text, with two maps and three photographic 
poe end is composed of the folowing, sections : 

ydrogra 


, orography, stratigraphy, tectonic, and 
additio Tane on lignite deposits, minéral springs, 
and landslides, to which last-named the formations of 
Umbria are particularly lable. The i i 
section comprises the successive formations the 
U Trias (Rhsstian) as the oldest Umbrian 

esoroio series, to Lias, Jura, and Cretaceous, and to 


longi y aligned, 
and hill ranges between 


and the predominantly Mesozoic 8 es, with 
the syno depressions and valleys them. 
These are the of earth movements during the 


Miocene uprise and erosion, the ae re marine, and 
lacustrine Pliocene subsidence, and the Pleistocene 
and more recent Quaternary uprise, which lifted the 
marine, estuarine, and fluvial gravels and conglomer- 
ates to haighta of 300 to 1000 metres above the present 
sea-level. These phenomena correspond to those in 
the same periods m the Alps, where the Pleistocene 
was a period of glaciation. 

The hysiographic feature of Umbria 
is the great cen iper Gaain which mi ite middle or 
Umbrian course of eighty miles extends north to south 
from Città di Castello to the plain below Perugia and 
Asaisi and thence to Todi, with the subsidiary basin 


of Foligno and Spoleto, and the ancient, now separated 
basin of Terni, princi feeders of which are the 
rivers Nera and Velino. the subject of these great 


ancient Umbrian, as well as the Arno basms of 
Tuscany, the present writer published in the Scotssh 


agaswve for May and June 1919 a Í 

ý oat Bee and Laks Basind of Cantral Italy, 

and Dr. Lotti’s work deals with the Umbrian basins on 
alar ina 

Another outstanding feature of Umbrian hydro- 


1 Desaricione geologica dell’ Umbra. Per B. Lotil 
cura del B. Ufficto (kHemorie 
d' Itala, Vol 21.) 320. (Roma: Provveditore 


dallo Libreria, 1926.) 45 


af 


phy are‘ the famous Terni Marble Falls at the 
junction of the Velino with the Nera‘just above that 
city, the height of the vertical column—-+he greatest 
of any in Italy south of the Alps—being 160 
metres and its width 20 mbtrea.. The mean volume of 
the Velino, of 50 soe metres von is capable 
of ucing potential energy of 80, orBe- er, 
largely utilised for hydro-electric a. Ob thane 
historic falls Dr. Lotti’s work gives a beautiful photo- 





Fra. 1.—The Terni Marble Falla, Umbria. 


graphic view, taken by Almari of Florence, and here 
reproduced (Fig. 1). The falls, which were described 
in the present writer's paper quoted above, are formed 
by three cascades, the principal upper and the two 
lower ones, as shown in the illustration. The large 
volume of the Velino is derived, besides its own 
Pine ets belline Mountains, from its 
four affluentas rising in Sabine Hills. The Marble 
Falls owe their name to the thick, crust of travertine 
which covers the underlying Jurassic limestone rocks 
and has the appearance of polished marble. 
: C. Du Rromx PRELLER. 


— = Palzolithic Man in Scotland. 


NTIL the summer of 1926 no indubitable trace of 
/ palsolithic man had been found in Scotland, if 
the Asiian remains of the weet coast and the Tarde- 


the old and new stone ages. 
of palwolithio evidences has generally been ascribed 
either to the oe of an ice-sheet covering Scotland 
at a date long after such Arctic conditions had 
disappeared in England and Wales and to the -con- 
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sequent non-presence of human bemgs, or to the 
erasure of traces of palmsolithic humanity deposited 
in a period of interglacial mildness by a later 
recrudescence of the ice-sheet. 

During three summer months of 1926, excavations, 
superintended by Mr. James E. Cree, were carried out, 
D ee oat 

London, in undisturbed caves in the alley of Allt 
nan Uamh, near Inchnadamph in Sutherland, in close 
proximity to the ‘Bone Oave’ which -yielded such 
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excellent faunistic results at the hands of Dr. Horne 
| the late Dr. Benjamin Peach in 1889. A pre- 
report on the results of the first season's 
excavations was communicated by 


Of the four caves in which work was carried out, 


the Remdeer Cave to be the most interesting. 
It contained two bearing deposits, an 

cave-carth, ee ee ee unded gravel. “The 
cave-earth still existing 


contained 
speci ot anirmala aa well aa of boar, and two human 
: or parts of skeletons, one of which, & doli- 
cocephalo skull, had been definitely interred, the first 
formal interment yet fecorded from a Scottish cave. 
The gravel was remarkable for the vast numbers of 
shed and broken antlers of young were 
scattered throughout the deposit, a short distance of 
about twenty feet remams of more than four 
hundred indivi : 
eae to ee ee ca 
and indubitable traces of man were revealed by a 
ST ee Galea. eo da, Gee 
scratched reindeer rude attempts at 
ving, and by fragmenta of charcoal. 

“ie ot dence points to the re-sorting of the remdeer 
pal gst Mag Nain ph ete Rca ca 
melt-water, which flowed along or aff the 
surface of a valley the surface T ee 

about the level of the caves, 200 feet above the 
bed of the stream. Further, the Giry ane pa ated 
_ the nature of the fauna, and the state of oasilisation of 
the bones, all show that thé belongs to one of 
the iods of the Upper Palæoli ee 

to Magdalenian or earlier times. Lack of 
j E prevents a more definite 

conclusion in 

es a ee 
a large cave, the presence of which was 
aAa a T seyer a of a 
narrow vertical chimney 10 feet in ah the 
silt which filled this cave almost to the roof 
were found bones of reindeer and arctic animals, 
including remains of the extinct éave-bear and arctic 
fox, neither of which has hitherto been alee this 


the last considerable- recrudescence Paes ice, and 
long preceding the valley glaciers of final ice- 
Á No trace of this interglacial fauna has, been 
Piai determined hitherto m northern Britain. 
In concluding his presentation of the report on 
behalf of the Committee, Dr. Ritchie pomted out that 
further evidence is desirable, particularly as regards 
tio co siego or Tie Dee ple and as to 
the members of the cave- interglacial fauna, and 
that with the view of obtaming such evidence, excava- 
tion is to be continued during the present summer. . 





University and Educational Intelligence. 
OaMBRIDGH. —P. Hall has been elected to a fellow- 


ship at s College. A.F. H. Ward, Jesus College, 
has beem elected to the Amy Mary Preston Read 
The University A orntments Board reports that 


896 men were p in appointments m the past 
“Agent inchiding 185 aa Al appointmenta, 80 

mg and technical appointments, 68 ad- 
ministrative appointments in commerce and industry, 
51 m co administration, 19 in agriculture and 
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Associated with these - 


forestry, and 7 in overseas railways, public works 
te Proven." 

1s proposed to confer the title of - 
Emeritus u 


Manonaeren.—Prof. H. 8. has been &p- 
pointed Dean of the Medical School as from July next. 
po ene those on whom it is 
degrees on Founders’ Day, May 18, are Dr. 


os tyers, Director of the National Institute of 
Industrial Psychology, and Prof. Richard Willst&tter, 
espe eor of chemistry in the University of 


Munich ra Pi aia who are to receive the 
o 0 
Hill Prize m bio-chemistry has.been awarded 
to Mr. Erio Boyland. 


Ox¥rorD.—A research fellowship in medical science 
of the value of £200 a year has been established in 
memory of Dr. Gustave Isidore Schorstein, of Christ 
Church, Assistant Physician to the London ital. 
Candidates must be graduate members of the Uni- 
versity, whether men or women, who hold a registrable 


p eno and are less than thirty-five years 
of age. Fellows are to be elected, without examina- 


tion, by the Board of the Faculty of Medicine. The 
fello are tenable for two years, but may be 
extended by the Board for one further year. 


St. AwDREWS.—A benefactor, who desires his name 
See E E Waseca et 
tion o © progress made in develo 
st the university OF this sum, £40,000 is to sot 
amdo fete a the purpose of foundmg residential entrance 
echolarships, each of the annual value of £100. These 
acho are to be confined to men students of 
the United College, and the condition is attached that 
the holders must reside in an ‘official residence in 
St. Andrews. Five such scholarships will be open 
for competition each e and the fist appointments 
will be made before of next academical 
. Towarde: ha voat- oi thie new Redidenes Hal 
or men studenta, £29,000 has been allocated; the 
sum of £8000 is to be devoted to the improvement of 
the University aa OG, and the remainder of the gift, 
amounting to £28, is left at the disposal of the 
University Court. 

An additional contribution of £12,000 on behalf 
of the Residence Hall has been announced, and 
Lord Inchcape has given £5000 for the same p 

Schrag dae other gifts and the £20,000 awarded 

the Carnegie Trust as of the quinguennial 

ease e U , the funds at the disposal 
of the Court for the building of the residence amount 
to £70,000. It bas been resolved to proceed at once 
with the scheme. 


Tua committee of the Leplay House Tours Associa- 
tion ig to take two groupe of students and 





darticulars can be 
a Leplay House, 65 Belgrave Road, 
8.W.1. . 
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Calendar of Discovery and Invention. 


March 27, 1827. = hundred years aye on Mar. 27, 


1827, Darwin, then just eighteen years of tape 
medical student at Herpes contribu 


Edmburgh Plinian Society a papar on tho larve of 
TERET P RE E P 


Merch 27, 1895.—After making known Rls discovery 
ion of Sir Henry 
mmeral cleveite, 


oen From these experiments he was led to the 
tion of helium, detected by Lockyer in the sun 
in 1868, but hitherto unknown on the earth. This 
discovery was made known on Mar. 27, 1895, at the 
annual m of the Chemical Society, the Trans- 
. actions” of which contain Ramsay's account of his 
Investigations. 

March 27, 1899.—The first wireless m across 
the English Channel was sent on Mar. 27,1899. Wath 
an aerial erected on Dover Town Hall, signals were sent 
to Wimereux, near Boulogne, 32 miles distant, this 
being the record distance for wireless telegraphy up to 
that time. ~ 

March 29, 1810.—The modern ting machine can 
be traced back to Friedrich Konig, a printer of Leipzig. 
Konig visited England in 1806, and four years later, on 
Mar. 29, 1810, took out the first of four te for 
printing machines in which he em ae a 
cylinders. The Times was first muted by Kónig’s 
machines on Nov. 14, 1814, while the first boak printed. 
by machinery was Blumenbach’s ‘‘ Physiology.” 

March 31, 1795.—The hydraulic prees so extensively 
used to-day was described by Bramah m his patent of 
Mar. 31, 1795, and his demonstration apparatus is 

ed in working condition at the Science Museum, 
uth Kensington. Pascal, 150 years previously, had, 
however, stated the principle of the machine. If 6 
veasal, he said, had two o one & hundred times 
as large as the other, and if each be supplied with a 
piston which fit it exactly, then a man the 
amall piston will equilibrate that of 100 men pushing 
the piston. 

March 31, 1889.—Commenced on Janz 28, 1887, the 
Eiffel Tower in Paria, the hest structure in the 
world, was completed on Mar. 31, 1889. Ita height is 
800 metres and its weight 6875 tons. 

April 1, 1823.—On April 1, 1828, the Treasury 
requested the opinion of the Royal Society on the 
merits and eee Mie & plan submitted by Babbage 
for applying inery to the purpose of caloulatmg 


and printing mathematical tables. This referred to’ 


the “ difference engine ” invented by Babbage in 1812. 
Ite construction was authorised in 7833, suspended in 
bia and abandoned in 1842, after the e 

ee about £17,000 and epg i ete 
expended some £6000 of his own. This an many 

calculating machines are now to be seen in the 
A © collections at the Science Museum, 
Bouth Kensington. 

April 2, 1799.—-For more than seven centuries the 
home of Benedictine monks, the Priory of Saint Martin- 
des-Champs, Paris, in 1790 was appropriated b 
French nation, and on April 2, 1799, besame ses Me 
of the Conservatéire des Arts et Métiers, instituted by 
law on Oct. 10, 1794. 

April 2, 1845.—The photographio study of the sun 
may be sai to have been begun in 1858 with De la 
Rue’s ‘ photo-heliograph,’ but thirteen years before 
pare on Aprili2, 1845, Foucault and Fizeau obtained 

erreotype of the sun which was reproduced in 
‘Popular Astronomy’’ by Arago, at whose 
suggestion the experiment was made uae 
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Societies and Academies. 
LONDON. 
Royal Society, Mar. 17.—W. L. Bragg and J. West: 
The structure of’ certain silicates. In a number of 
compounds the oxygen atoms are in one of 
orms of closest the atoms of metal or 
ae inserted into this oxy Sey ee and 
a alight latartion o of its 1 mae 
Typical T are the compounds 

Be, o Mg,8i0 pee (MgOH) 
SiO Seg et EA the diffraction of X-rays 
whi pres often characterised by 
ees ee es a ar the simple pattern 
produced by the oxygen arrangement is evident, 
supermmposed upon the-pattern produced by the 
crystal as a whole. Other silicates are based upon 
more complicated arrangements of oxygen atoms, 
but these atoms appear in all cases to play a highly 

Aa in determining the structure. e 
: ooster : The analysis of beams of moving 
icles by a magnetic field. The intensity 
ution in De produced by a magneto field 
on @ beam of homogeneous particles is deter- 
(a) for a source of particles which is infinitely 
narrow, and (b) for sources of various finite widths. 
The conditions under which the analysis of moving 
charged icles is most favourably carried out are 
derived. this structure of the lines. The method 
can be applied to the determination of the velocity 
distribution of particles passing through thin sheets 

of matter. 

J. F. Spencer and E. M. pone -5 TA 
susceptibility of some binary m E 
susceptibility of the pure metals go TE, alver, I Otel aa. 
bismuth, aluminium, and ¢ a a complete 
series of binary alloys of lead with gold, silver, and tin ; 
tin with alummium, bismuth, gold, and cadmium; and 
gold with cadmium have been measured by means 
of a Ourie balance. The ility-composition 
curves indicate the existence some intermetallic 
compounds which have not eee recognised, 
for example, Al,Sn,, Ag,Pb,, and 8n,Bi,; they confirm 
the existence o warn other compounds, for example, 
Pb,Au,, AuSn,, AuCd,. The curves and measurements 
show that the all of lead and silver conteinmg 
29 per cent. of | is comparatively strongly para- 

etic, that of lead and gold con 94 per oent. 
l ig y diamagnetic, and the aluminium-tin 
alloy oon ADE per cent. of tin is also strongly 
diamagnetic e susceptibilities of the lead-tin 
alloys, where compounds are not formed, may be 
calculated by the mixture rule. 

H. T. Flint and J. W. Fisher: A contribution to 
modern ideas on the tum theory. An account 
is given of the four-dimensional aspect of de Broglie’s 
phase wave, followed by a suggestion for the inclusion 
of quantum phenomena into the general theory of 
relativity by the mt#toduction of a four-vector, to 
camplete the current four-vector of electrod ee 
of which the divergence does not vanish. 
by a simple assumption to a generalised form gre 
S e e 's wave equation. 

Royal Meteorological Society, Feb. 16.—J. Glass- 
poole: The variability of a monthly rainfall 
throughout the year. The variability of the monthly 
averages for the thirty-flve years, 1881-1915, has 
been circulated for same 550 stations in two ways. 
In (1) the range has been used, t.6. the difference 
between the largest and-smallest monthly averages. 
It varies from 1 mch at stations along the east coast 
and in central England, to 9-8 inches at both Glen- 
quoich, in the western Highlands of Scotland, and 
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Seathwaite, in the English Lake District. The equa- 
tion R= -0-14+ 194+ 41M? representa fairly closel 
the variation of the (R) with the mean rainf 
per day (M) im all parts of the British Islas. Jn (2) 
the monthly a averages have been as ‘mean. 
capes per day. ag soar ne of yee 
amounts, as & percen: eparture from the mean for 
the twelve monthly ei eae varies from 11 per cent. in 
santral amiand do-mace than 96 cent. in Dart- 
moor, the Lake District, parts of Wales, and the 
western Highlands of Scotland. The distribution in 
this case presenta features unlike that of the map of 
the average annual rainfal|—L. F. Richardson and 
Denis Proctor: Diffusion over distances ranging from 
8 km. to 86 km. This pea describes the way in 
which air is scattered and mixed-by the eddies in the 
wind. In order that the wand of a piece of air 
may be observed, the air must have some mark 
carried with it; small free balloons have been used 
and also volcano ash: The statistics of the observed 
scatt®r may be of interest in connexion with factory 
amoke and town planning. The rate of diffusion has 
been observed by various authors for air masses 
m size from a few metres to 1000 kilometres, 
and comparison of their results shows that Fick’s law 
does not describe atmospheric diffusion. 


CAMBRIDGE. 


Philosophical Society, Feb. 28.—G. O. Steward: On 
Herschel’s oondition and the optical cosine law. Sr 
John Herschel investigated the condition which would 
ensure the vanishing of spherical aberration for the 
region, upon the azis of an optical system, in the 
neighbourhood of two conj axial points, them- 
selves free from aberration ; t Herachal'ā oondition 
applies only to first order, or primary, abarration, 4.6. 

to aberration depending upon the of the melina- 
Ha of the ray to the axis of symmetry. Abbe, later, 
gavo & more eral condition which is ahown to 
moply the stationarineas of spherical aberrations of 
all orders. se gence proof is en of a 
general theorem recently published by T. Smi 
under the name of the optical cosme law. This law 
is valid in the presence of any combination of the 
Kp aberrations, as well for a symmetrical as 

or 


an unsymmetrical optical system. 
Panis. 

Academy of Sciences, Feb. 14.—Maurice Hamy: 
A particular case of diffraction of solar images.— 
P. Villard: The chemical actions of radiations. A 
description of experiments in which two halves of 
the same plate are exposed to ordinary, light and to 
X-rays, with a discussion of the meanmg of the 
results obtained. Contrary to the view gen 
renee is the Se eben of a latent i 

radiation to which the nite has 
Fai rnitted:—de Sparre: Remarks ona recent note 
lished by H. Sygot. A.re-assertion of priority.— 

f. John Townsend was elected a correspondant 
for the section of physics in succession to Pierre 
Weiss, elected non-resident member.—Bertrand 
Gambier: Surfaces having a ds? of Liouville and their 
closed geodesics.—P. Noaillon: An isolated non- 
critical singular point of a harmonio function.—R. 
Gasse: A class of ions of the form 


oo A gee EE O cu: Adjusting an j 


ues, and its “applications to the 
aaen of functions by series of functions and 
equations.—Hasso Harlen: The logical 
pa in the theory of ensembles.—P. oe babe 
culation of the frictional forces on the Pan elip- 
an 6 


.—Pierre Dive: The impossibility o 
voided stratification of a heterogeneous daid A 
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rotation.—R. Wavre: Figures of 
stratification of the planeta and the on of the 
first species. — Gaston Dupouy: A reading 
apparatus for the measurement of ete flelds. 
A gausameter. A crystal of siderose (iron carbonate) 
is mounted so that the geometrical axis of rotation 
of the ope is perpendicular to the plane con- 
mi e ternary axis of the crystal and the direction 
of the limes of force. The couple produced’ by the 
magnetic field is balanced by the torsion of a wire or 
spiral spring. The glade is graduated by direct 
comparison Aea iik & meter of the, usual 
Measurementa can be made very quickly, but with 
the drawback that there is a correction for tem- 
perature.—A., Cotton: Remarks on the, preon nig 
communication.—Pierre Chevenard: The anomaly o 
the internal friction of reversible ferronickels.—A. P. 
Bigot: Some anhydrous silicas contaiing clay. The 
composition of ochres.—Paul Gaubert: © de- 
hydration and hydration of some platin ides.— 
J. Thoulet: Densimetry in the henian Sea.— 
Besson: Comparative observations of the light 
radiation at the sea Siira and in the interior.—Jean 
des Cilleuls: The phytoplankton of the Thouet, & 
tribu of the A hs Maige: Observations on 
the various modes of digestion of starch grains in 
plant cells. The two modes of digestion of starch 
peripheral or internal, are related to the 
gar eater tea le lastial crust, posseasing an 
e amylase.—Volmar and 


penra the 


adhesive p 

Samdahl : Brondrino, the bitter and toxic principle 
of Kirondro seeds errtera madagascariensis). A 
orystallme substance i bt isolated from Kirondro 


seeds (0:75 per cent. of seed). It does not appear 
to be an alkaloid, neither does it give the reactions 
of a glucoside. Its chemical com ion is being 
investagated.—A. Gruvel: i Pallarys in 
Morooco.—Mlle. F. Coupin: The index of cerebral 
value in infancy in the anthropoids.—M. and Mme. 
Lapicque: Concentration of the cellular juices in the 
higher fungi.—L. Bounoure: Has ovular super- 
maturation an influence on the o of the primary 
in, Rana temporaria 1—Edouard Fischer : 
he Cope upper limit of distribution of various organiams 
in very calm water..A. Blanchetiére: The com- 


Mepis of the peptones. Description of a method 
or separating a determining peptides and dıs- 
TE and determinations of the proportions 


the latter m various ens of commercial 
tones.—E. Aurel, L. Genevois, and R. Nida nated 
e apparent tential of solutions o acing 
= Panl Haudaroy: Diphtheric toxins esi 
rise to a diphtherimorph bacillus. A en of. 
diphtheric toxin, p in the dark tore: two years, 
contained filtrable baci from which, by 4 series of 
plate cultures, vimble organisms were obtained 
i the OTP nor pe characters of the 
theria bacillus; but ~withow action 
(guinea-pig) .—R. Saxorac, Hirosi Nakamura, and oe 
Kitchevatz : The action of bismuth on hæmo 
icterus. Bismuth, as - tartarobismutha 
possesses a remarkable preventive sction towards 
infection by Sptrochata in the 
ea-pig, and also has marked curative action on 
rapa ution of the disease caused by this eee 


Roma. 


Royal Academy of the Lincei, Jan. 2.—V. Volterra : 
Biological fluctuations.—C. Somiglana : The relations 
existing between the etic constants and the 
values of gravity. opment of Pissetti’s expres- 
sion for gravity on the surface of the ellipsoid of 
rotation leads to the conclusion that there exists a 
homogeneous linear relationship between any three 
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values of gravity on such a surface. The same expres- 


sion gives rise to a biquadratic equation which 
determines the eoccen as a function of any 
vity and of their corresponding 
latitudea.—U. Cisotti: A noteworthy exception to 
the Kutte—Joukowski theorem.—F. Millosevich : The 
corundum rocks of Val Seasera.—bL. Petri: The 
method, of appl Wood’s light in Investigations 
on vegetable pathology. erence is directed to the 
existence of a peculiar luminogenous substance, which 
appears to be present m all vegetable tissues, 
even m potato tubers, although the photograms of 
the green tissues are by far the more lummesoent: 
The crude alcoholic extract of chlorophyll gives a 
photogram with a wine-red fluoréscence, whereas the 
Pphotogram of chlorophyll-free léaf tiasue is only 
moderately fluorescent. Dilute sulphuric acid does 
not m the ET pro ies, and the 
substance m question di rapidly by capillarity 
into filter paper.—8. Baglioni, L. Bracaloni, and A. 
Galamini : Phaon al action of alcohol. Variations 
in glucohsmia and alcoholsmia resulting from Oe 
tion of alcoholic liquors and of saccharose (i). Ð 
results of experiments on human reveal a con- 
nexion between glucohæmic and alcoho eoo basket gus 
which ese Year ear a 
thesis advanced by Ford and recently maintam y 
Berono, that -sugar ultimately ha alcoholic 
sciamon in the o —F. De : Anh us 
borates of silver, and as The results of 
measurements of the temperature of devitrification of 
systems composed of boric anhydride and silver oxide, 
barium oxide, and zinc oxide ively indicate the 
existence of anhydrous borates having the formulp : 

Ag,O, 4B,0,; BaO, B,O,; BaO, 2B,0,; BaO, 3B,0,; 
Bab, 48,0, 3700, BO, and Zn, B,03.—O. Jucci: 
‘ Hendry of the metabolio type in silkworms. Larval 
development in crosses between two races 
of Bombyx mort.—E. Bonedetti : The telencephalon 
of the triton. Contribution to the oo tive study 
of the central nervous system of amphibie 
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Scientific Slaughtering. 
T problem of the humane slaughtering of 
‘animals for food is one which has exercised 
many members of the medical and veterinary 
professions. It is of direct concern to men of 


| science, first bensine certain relevant facts which - 
‘are in dispute can only be settled by rigorously 


scientific experiment, and secondly, because the 
ethical principles involved have received a much 
enhanoed significance from the work of Darwin and 
other zoologista’ The discussion recently opened 
at King’s College, London, by ~Profs. MoCunn and 
Smythe, of the Royal Veterinary College, under the 
chairmanship of Prof. Julian Huxley, affords an 
occasion for putting before the readers of NATURE 
the more important of the facts relating j the 
slaughterhouse. 

In all matters which involve a conflict, between 
ethical principles and economic intereste the 
relevant facta are apt to become entangled in a 
good deal of special pleading, and in the present 
case there are certain points upon which even 
scientific authorities are not in agreement; but 
although the necessity for further inquiry of a 
rigorously scientific character is generally recog- 
nised, a number of important facts may be regarded. 
as definitely established. The most recent authori- 
tative documents for these are the reporta issued 
by the London County: Council on Feb. 15, 1923, 
and by the Public Health Department of the 
Corporation of London on April 2, 1925. Consider- 
able importance attaches also to a paper read by 
Prof. G. H. Wooldridge before a meeting of the 
National Veterinary Medical Association and pub- 
lished, together with the discussion which followed 
it, in the Veterinary Record of Mar. 4, 1922; and to 
a report on the Jewish method of slaughtering by 
Prof. E. H. Starling and Sir Michael Foster, 
published by the Admiralty in' 1904. The views 
of the meat traders were defended by Prof. 
Leonard Hill in the Lancet of Deo. 22, 1923, but 
the results of the demonstration arranged by 
them at Birmingham in November 1923 should 
be accepted with considerable reserve, so far, 
at all events, as the question of bleeding is 
concerned, since (according to Dr, W. J. Howarth, 
Medibal Officer of Health to the Corporation of 
London) animals were “ left on the floor for different 
intervals before the blood was allowed to be 
extracted.” This incident emphasises the necessity 
for ensuring that such trials be controlled m every 
detail (including, by the way, the selection of the 
animals) by men trained in the rigour of scientific 
method. 
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T E E a a es 
The old-fashioned methods of slaughtering | stunned before killmg ‘their meninges are normal, 


which are employed in the oase of about fourteen 
million animals yearly in Great Britain are broadly 
as follows: Large animals -before being killed are 
stunned with a poll-axe ; pigs are hoisted with a 
chain attached to one hind leg and stuok, commonly 
without previous stunning ; many ca]ves and some 
pigs are first stunned with a hammer ; occasionally 
sheep and lambe are similarly stunned, but usually 
they are lifted on to a ‘crutch’ or trestle and 
stuck with a knife while conscious, after which 
their necks are broken by pressing back the head, 
the spinal cord being sometimes cut with the knife ; 
Jewish slaughterers, for reasons of ritual, first 
throw the animal and then out ita throat in every 
case. The modern method, which is at present 
used for about one million animals yearly in Great 
Britain, consists in preliminary stunning with a 
specially’ designed pistol, after which the animal 
must be immediately bled. 

From the humane point of view the superiority 
of the pistol over the poll-axe has been placed 
beyond serious question by the experimenta con- 
ducted on behalf of the Corporation of London by 
the Medical Officer of Health (Dr. W. J. Howarth), 
the Superintendent of the Metropolitan Cattle 
Market (Mr. J. R. Hayhurst), and the Veterinary 
Surgeon at the Central Meat Market (Lieut.-Col. 
T. Dunlop Young). These officers found, in a 
number of trials with careful and experienced 
alaughtermen, that it took on the average 2-49 
blows with the poll-axe to stun a bull, 1:23 blows 
to stun a steer, 1:27 to stun a cow, and 1-55 to stun 
a large sow or boar. With careless or leas experi- 
enced slaughtermen the resulta would have been 
still less favourable. On the other hand, with a 
particular captive-bolt pistol, 542 bovines were 
stunned with 543 shots and 712 swine were stunned 
with 715 shots. Starling and Foster found that 
when the throat is out with exceptional skill (in 
the Jewish method) the duration of consciousness, 
as tested by corneal reflex and by purposiveness of 
movement, varies from 5 to 40 seconds, with an 
average in the neighbourhood of 20 seconds. The 
qualitative superiority of the pistol over the knife, 
from the humane pomt of view, may be regarded 
as established, though there is some difference of 
opinion as to the quantitative aspect of the matter. 
However, Sir Arthur Mayo-Robson has described 
an important post-mortem test which does not 
appear to have been applied in the investigations 
under consideration : it consists in examining the 
meninges. Dr. Pfister, Director of the Zurich 
Abattoir, has found that when animals have been 
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whereas in animals killed without stunning, as 
many millions are in Great Britain, the meninges 
are intensely congested, a fact which proves that 


suffering has ocourred. Finally, the use of the | 


knife has to be learned by practising upon living 
animals. 

The captive-bolt pistol does not involve danger 
to the slaughterman or to bystanders, and its use 
calls for only such reasonable care as may fairly be 
demanded from a tradesman. The meat tradere’ 
federation collected for the London County Council 
inquiry 15 examples of alleged accidents occurring 
with “humane killers’ between 1913 and 1920, 
but of these 5 turned out to be-cases of suicide and 
4 to be otherwise irrelevant. Of 5 genuine and 
l suspectedly genuine accidents, 5 .ocoourred with 
pistols of the free-bullet as distinct from the 
captive-bolt type, and in the remaining case the 
type of pistol was not specified. 

There are, however, other considerations which 
cannot be quite so easily dismissed. The most 
difficult of these is the allegation that pigs do not 
bleed so freely when shot as when killed by the 
old-fashioned methods, and that shot pigs are 
therefore lees valuable for the manufacture of 
export bacon. It is also alleged that the flesh of 
shot pigs is more liable to be disfigured by ‘ blood 
splash.’ The Corporation of London’s research 
negatives the second of these allegations but leaves 
the first undecided: not only scientific authorities 
but also those engaged in the trade are divided on 
the subject, and further trials are called for. Doubt- 
less a great deal depends on the precautions taken 
to promote bleeding immediately after shooting. In 
any case, it should be borne in mind that in large 
factories the pigs, when hoisted, are attached to 
a travelling conveyer, and owing to the weight 
of the animal the preasure of the chain on the 
leg will cause suffermg, apart from the use of 
the knife. 

In the case of sheep the difficulty is somewhat 
different. If a sheep be lifted on to the crutch 
and then shot, its struggles are said to make 
manipulation of the pistol more difficult than that 
of the knife. If, on the other hand, it be shot on 
the ground, the labour of lifting it on to the 
crutch afterwards is increased. Thus a 7-handed 
gang slaughtering 100 sheep a day might need an 
extra hand, whose wages would possibly amount to 
128. 6d. a day. The increased cost of production 
would therefore be about 14d. per sheep, Lor 
0:025 pence per lb. of mutton. Such a small 
expense should not be allowed to obstruct the 
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ing of what is clearly just and right ; Switzerland, 
Holland, Germany, Sweden, and Denmark have 
set an example which Great Britain could follow. 

In the Jewish method of slaughter, which is 
governed by a traditional ritual, the animal is first 
cast, after which its throat is cut with exceptional 
skill and elaborate precautions. From the humane 
point of view throat-outting is not so satisfactory 
as atunning, but the most serious objection to this 
method is the preliminary casting, which in the 
opinion of Starling and Foster involves definite 
cruelty, sometimes of a serious character. The 
Jews are by nature and tradition a humane race, 
and it should not be impossible for their experts to 
devise some modification of the procedure which 
will satisfy all the requirements of the situation. 
Indeed, so recently as Mar. 17 an important test 
was held at Brixton of a new apparatus designed by 
Mr. H. Weinberg to obviate the cruelty involved 
in casting. It is understood that a number of 
veterinary surgeons who were present were satisfied 
that a great advance has been made, and it is to 
be hoped that mercenary interests will not prevent 
Mr. Weinberg’s apparatus from receiving a more 
extensive trial. 

The compulsory training and licensing of 
slaughtermen is a pressing requirement, for while 
most alaughtermen are fully trained before they 
use the poll-axe, there is no adequate provision 
for the enforcement of this elementary precaution 
against the infliction of unnecessary suffering. 
But perhaps the most serious defect of our 
slaughtering system, both on humane and on 
hygienic grounds, is the lack of adequate control 
and inspection of slaughterhouses. In the more 
advanced of the Continental countries, private 
slaughterhouses have been extensively replaced by 
public abattoirs, but unfortunately in Great Britain 
private slaughterhouses still exist, and their 
licences have a capital value which opposes a strong 
vested interest to the movement for reform. , The 
financial cost of doing what is right in this case is 
by no means an inconsiderable one. Obviously, 
however,-the element of fear can be much dimin- 
ished in a properly designed public abattoir, which 
also facilitates supervision for humane and hygienic 
ends. Hence public abattoirs alone are tolerable in 
towns, while in country districts a rigorous system 
_ of inspection and control by public officers is called 
for. The hardship which would be inflicted on 
the “slink” trade in meat from tuberculous 
animals could be softened by a good system of 
Insurance. 

It will be seen that while a very substantial body 
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of facta may be regarded as established in connexion 
with humane slaughtering, there are other facta— 
and particularly as regards the effect on the quality 
of bacon and the psychological element in the 
suffering of the animals—which call for authorite- 
tive investigation. It is essential that the experi- 
mental work involved should be carried out by 
disinterested scientific men, adequately familiar 
with the canons of scientific method. However, 
apart from prejudice and conservatism and the 
professional pride taken by alaughtermen in a highly 
akilled trade, which they have learned by long 
apprenticeship, the opposition to reform is based 
on mercenary considerations. Even if the shot 
pig should prove to be somewhat less yalu- 
able for export bacon than the pig which has 
been more painfully killed, the question will arise 
whether the economic motive should prevail over 
the ethjcal. 

The Ministry of Health proposes two alternative 
by-laws for adoption by local authorities, but does 
not enforce their acceptance. By-law 9a requires 
that all slaughterers exoept Jews shall stun the 
animal before killing it, except in the case of sheep. 
By-law 9b is similar, but it applies also to sheep 
and specifies the use of a mechanically operated 
instrument—that is, in practice, a pistol. Out of 
gome 2000 local authorities only 226 (including t’ 
London County Council) have hitherto adopted 
stricter by-law, though the number is growin, 
response to propaganda by the Royal Society 
the Prevention of Cruelty to Animals, the Humanc 
Slaughter of Animals Association, and other 
humanitarian bodies. The adoption of the by-law 
may put a district at an economic disadvantage in 
ita competition with neighbouring districts for the 
patronage of butchers, many of whom are prejudiced 
against the pistol. The Sanitary Committee of 
the Corporation of London has therefore passed a 
resolution to the effect that the time is now op- 
portune for the issue of definite regulations which 
should be of genéral application throughout Great 
Britainy-and that “in order to secure uniformity 
such regulations should be issued as compulsory 
regulations by the Ministry of Health.” Presum- 
ably the Government will hesitate to take the 
necessary action until it feels itself supported by a 
well-informed public opinion, but the subject is an 
unpleasant one, and the public naturally prefers to 
know as little of it as possible. In the face of this 
situation, no apology is needed for having brought 
it to the attention of scientific men, who are 


ex ead opposed to obscurantism. 
C. W. Hume. 


484 


NATURE a 


- [APRE 2, kh 





Science and Psychic Behaviour. 


The Britssh Journal of Psychical Research. Vol. I. 
No. 5. Jan.-Feb. (London: National Labora- 
tory of Psychica) Research, 1927.) le. 

T accusation is frequently levelled at 

scientific workers that they will give no 

thought or credence to the very real phenomena of 
the supernormal, and that this attitude of aloofness 
gits ill on those who profess the true scientific spirit. 
' That there is truth in the charge can scarcely be 
gainsaid. When Sir Oliver Lodge pronounces on 4 
modern development or even a modern speculation 
of molecular physics, the auditorium is filled with 
oranjng necks and assenting minds, but let him 
turn to the subject of materialisations or the after- 
life, the scientific necks are relaxed and the minds 
closed. It is worth while inquiring why this 
conspiracy of hostile silence is maintained. 

It is a truism that trustworthy ‘scientifio work 
can be accomplished only by trained minds after 
elaborate preparation for a line of attack based on 
a close study of the problem. For in all ciroum- 
stances the question at stake is the question of 
what is and what is not admissible evidence. The 
scientific process is the method of collecting and 
weembling that evidence, and no deduction will 

‘ad that allows of poasible ambiguity or for which 

‘evidence is not both necessary and sufficient. 

a legal standards are not permissible. The 

1a] conclusion cannot be based on circumstantial 

idence, nor does one give an electron the benefit 

of the doubt. The logio of the law court is not 
necessarily the logio of the laboratory. 

In these circumstances it is permissible to doubt 
that any individual, no matter how well intentioned, 
could sail into a notoriously difficult region of 
inquiry and produce almost immediately astound- 
Ing resulta of full evidential value. Even were the 
individual a trained scientific investigator, there is 
a natural hesitancy in acceptance, for independent 
verification by other workers is a necessary and 
legitimate demand. The difficulty is accentuated 
when the scientist who undertakes or is present at 
the inquiry is constrained to work under conditions 
and limitations the full implications of which 
cannot be precisely appreciated. The phenomenon, 
he may be told, will take place only in darkness, 
or in dull red light, or in the presence of a par- 
ticular individual or a group of individuals, . or 
when a gramophone plays in the subdued light of 
a vacuum tube discharge, and so on. If, moreover, 
the events described as occurring, when accepted, 


would involve a complete reconsideration of ‘the 
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structuré of mechanical processes, reluctance v.. 
admit that the evidence | is above criticism is’ 
naturally intensified. 

These are the difficulties one encounters with 
most of the material in the publication before us. 
If the merest fraction of the evidence adduced in 
this amall volume were to be admitted it would 
cause a revolution in scientific thought. In a 


Jecture delivered at the National Laboratory of 
-Psychical Research, Countess Wassilko - Serecki 


describes the history—one is almost tempted ‘to 
write the hysteria—and _Phepomenon of Eleonore 
Zugun, a Rumanian peasant girl. In the presence 
of this girl inanimate objects become endowed with 
& will of their own, briaks fly about, dishes dash 
themselves to pieces, a stone jumpe out of the river, 
is replaced and jumps out again, scratches and bites 
appear on her arm, cups are snatched—from_her 
hand by invisible powers, and so on. A great deal*. 
of the evidence for this is not direct but produced 
by the Countees from depositions of individuals 
abroad. Dr. R. J. Tillyard contributes a record of 
two séances conducted by a medium in Boston, 
Mass. Here darkness appears to be essential, and 
the medium goes into a trance. This is verified at 
intervals by red light. It would be interesting to 
have details of the verification of this trance con- 
dition conducted in such difficult circumstances, 
but they are not provided. A gramophone plays 
& negro melody and a voice—immediately re- 
ferred to as ‘ Walter’s’ voice—talks “ freely and 
wittily ” apparently from inside a cabinet. 
humour does not, however, appear to be very deep. 
A flower basket—rendered luminous—moves about 
high up in the ropm, rocked by ‘ Walter,’ we are 
told, but no evidence is adduced about ‘ Walter ’ 
beyond the voice, or as to whether the basket was 
actually rocked by him. 

Much could be said about this ‘kind of science, 
but restraint is desirable. Numerous questions 
naturally suggest themselves. Ifa brvak can fling 
itself through a window, what can be 
placed on the prediction of the total \olipse in 
June? What reliance can‘ be placed on the per- 
formance of amy machinet Alternatively, if, as 
experience shows, full reliance oan be placed on 6 
multitude of such predictions, what reliance can be 
placed on the evidence.about the brick? Soep- 
ticizm becomes charity ` There is here a © 
frank conflict of ae til it is resolved 
the scientist’s natural inclin. to turn back 
to the restful haven of verified kiuwledge. If there 
are inconsistencies in his own field, if for the 
moment he cannot reconcile solar mechanios with 
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the mechanics of the electron, his past experience 
has at least taught him that with patience these 
troubles will be smoothed. Consistency of be 
haviour of his material, however, is implicit in his 
method of approach. Such an assumption may 
possibly prove to be ill-founded, and the self- 
propulsion of the brick through the window, 
referred to above, may ultimately prove to be the 
actual disturber of his mental peace. But his 
malaise in the presence of such a phenomenon—if 
true—goes deeper than this. ‘‘ If the material with 
which I have to deal,” he says, “is not consistent 
in its behaviour, how can I study the question at 
allt” 

It seems to be inevitable in experiments in this 
field of nquiry—if they can be called experimenta— 
that a great deal must depend on the good faith of 
the medium. There is always the lurking suspicion 
that, consciously or unconsciously, the observers 
are being deluded—a factor utterly foreign to any 
class of physical experiment. This suspicion is 
traceable not so much to the fact that, in the past, 
trickery has been exposed im the performances of 
such individuals, as to the fact that resulta are 
claimed of a nature antagonistic to the tacit 
philosophy of the physicist: To meet this difficulty, 
one of the first testa that ought to be performed 
should be to determine the precise conditions under 
which a medium can be dispensed with. Quite 
obviously, the smaller the number of persons 
actually essential to an experiment, the greater the 
confidence in the result. Is it not possible for the 
National Laboratory of Psychical Research to 
produce the details of a aingle and convincing 
experiment that could be performed by any 
competent scientiflc worker in his own laboratory, 
as simple, say, a8 Measuring the period of a pen- 
dulum? If ‘levitations’ are as frequent as they 
are claimed, this should not be impossible. The 
writer has frequently tried such experiments alone, 
but always in vain. What are the conditions that 
will ensure success ? Surely, after so many years’ 
experimentation by devotees of the cult, including 
many eminent men, this must be known very 
accurately. All the testa described in the publica- 
tion under review are 80 complex that instead of 
carrying conviction they arouse suspicion. It is 
the simple test that is required. 

There is, however, another—and possibly more 
important—factor that repels the scientist: it is 
the implications and assumptions inherent in the 
descriptions of these uncanny doings. If a voice 
is heard speaking from a box, is it necessary to 
assume it has an owner, ‘Walter’? In a court of 
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law it might be a legitimate assumption to make, 
and it might in gonceivable circumstances be sufti- 
cient to hang a man, but in the description of a 
scientific experiment, why imply the existence of 
an ‘ owner’ to the voice and by identifying it with 
‘Walter’? Even assuming the accuracy of the 
phenomenon, which in the circumstances one would 
be far from doing, there are numerous possible 
working hypotheses of a more normal type than 
that of ‘spirita. When Sir Richard Paget makes 
his hands speak, one does not assume that the 
voice belongs to a spirit, even if it does call itself 
‘Walter.’ Men of science have learnt that words 
are treacherous things, that false ideas of an 
ignorant past are dragged in at each turn, so they 
have learned to talk in symbols, with a clear-cut 
(1, 1) correspondence between idea and symbol. 
But the language of supernormal behaviour—and 
the very phrase itself is dangerous—is not yet 


-sufficiently divorced from mystery and supersti- 


tion, not yet sufficiently definite and precise, to 
ensure that the pet theories and vague beliefs of 
its devotees are not foisted on the unwary inquirer 
as he receives his description of the phenomena. 
If the National Laboratory of Psychical Research 
can produce a simple laboratory experiment, 
capable of bemg performed by a careful and 
trained scientist under conditions that he himself 
can guarantee and control, it would go further 
towards producing the revolution in thought which 
the Council so earnestly desiree than volumes of 
‘evidence’ of the type given in the present issue 
of ita Journal. H. Levy. 


Dynamics and Ballistics. 

(1) Lezioni di meccanica razionale. Per Tullio 
Levi-Cività e Ugo Amaldi. Volume secondo: 
Dinamica det sistemi con un numero finito di 
gradi di liberià. Parte prima. Pp. x+527. 
(Bologna : Nicola Zanichelli, 1926.) 66 lire. 

(2) New Methods in Ezxterioy Ballistics. By Prof. 
Forest Ray Moulton. Pp. vi+258. (Chicago : 
University of Chicago Press; London: Cam- 
bridge University Press, 1928.) 20s. net. 

(1) HE monumental treatise which Profs. 

Levi-Civité and Amaldi are engaged in 
writing on rational mechanics (to use the compre- 
hensive title established on the Continent) is 
divided into three volumes, which deal respectively 
with kinematics and statics, dynamics of systems 
possessing a finite number of degrees of freedom, 
and dynamics of continuous systems. The second 
volume is divided into two parts, to the second of 


al 


486 
which are reserved the general questions properly 
- belonging to rigid dynamics and the subjects of 
canonical equations of motion and the principle of 

Hamilton and Jacobi. 

' The plan of the first part of the second volume is 
as follows: The first two chapters discuss the 
motion of a particle constrained to mové on a 
given curve and on a given surface. The third 
chapter deals with problems: of gravitational 
attraction. General theorems on momentum, 
energy, and work are treated in Chapter iv. 
D’Alembert’s principle and Lagrange’s equations 
occupy Chapter v., and the volume closes with a 
_ chapter on stability of motion and small oscillations. 

Chapter iii., which is “mainly concerned with 
celestial mechanics, contains interesting applications 
. to planetary orbita according to Einstein’s law of 
gravitation and to electronico orbits according to 
Bohr’s atomic theory. The motion of electrons in 
an electromagnetic fleld also furnishes interesting 
examples. It is, indeed, a refreshing change to 
discover sgo little space devoted to questions better 
fitted to exercise a student in integration than ! in 
dynamical principles. 

Into the time-worn problems to which so large 
proportion of any work on dynamics must .be 
consecrated it would be difficult to introduce much 

originality of treatment. Yet throughout this 


work, Profs. Levi-Civité and Amaldi have succeeded . 


in revivifying these ‘dry bones’ by a continual 
slight’ novelty, most stimulating to the reader. 
The work is planned on generous and compre- 
hengive lines and covers ground scarcely touched 
in any. aimilar treatise. It even contains a fair 
number of exercises for the student.. 

(2) Prof. Moulton’s short account of some 
methods of external ballistics discusses the three 
main problems of the effects of air reaistance, rota- 
tion of the projectile, and minor factors such as winds, 
on the projectory. The effect of air resistance is 
studied by the methods of finite differences, exten- 
sively used by Bashforth in England during the 
last century. The effect of abnormal air densities, 
variations in gravity, winds, eto., is studied by the 
method of perturbations, so widely used in 
astronomy. The effect of rotation is discussed by 
means of the classical equations of Kuler. The 
book contains no reference to the pioneer work of 
Bashforth or to the work of Siaoci. Few of the 
methods given appear to be new, and a remark- 
able new method due to Whitehead (“ Graphical 
Solution from High-Angle Fire,” Proc. Roy. Soc., 
1918) is not mentioned. It seems that the title of 
the book is scarcely an accurate description of ita 
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contents. Considerable interest therefore attaches | 


to an ingenuous admission in the introduction. 
“In view of the complete independenos, of the 
present developments from those that have gone 
before, no attempt has been -made to treat the 
question historically, nor even to connect these 
results with those of earlier writers.” This ia an 
explanation, if not an excuse. 





Animal Nutrition in Sweden and Denmark. 


Fütterung der Haustiere : thre theoretischen Grund- 
lagen und ihre wirtschaftliche Durchfuhrung. Von 
Prof. Nils Hansson. tfbersetzt von Franz von 


Meisener ; überarbeitet und mit einem Vorwort ° 


versehen von Prof. Dr. Georg Wiegner. Pp. 
xii+230. “(Dresden und Leipzig: Theodor 
Stemkopff, 1926.) 8 gold marks. 
HE science of animal nutrition is concerned 
< with the principle underlying the economi- 


cal transformation of the produce of the soil into ` | 


articles of human diet like meat and milk. The 
elucidation. of these principles depends on a know- 
ledge of two seta of factors: first, the nutritive 
requirements of the different classes of farm stock 
for the purposes of maintenance and of production 
(e.g. growth, fattening, and milk production) ; and 


secondly, the capacity of the various feeding stuffs 


for supplying these requirements. 

It is instructive to note how these problems 
have been attacked in Germany and the United 
States on one hand, and in the Scandinavian 
countries on the other. In Germiany the well- 


known ittvestigations conducted by Kellner on 


fattening oxen in the respiration calorimeter have 
led to the formulation of a system of starch values; 
in which the productive or, more strictly speakmg, 
the fattening value of a feeding stuff is defined in 
terms of pounds of starch. Kellner’s system has 
been widely adopted in Britain, where, within 
limits, it has given useful results, though criticism 
of the method at the present time is not lacking. 
Armsby in the United States, also working with 
fattening. oxen in & respiration c&lorimeter, has 
evolved a system of net energy values in which 
the productive value of a feeding stuff is patati in 
terms of therms of energy. 

In northern Europe, however, where dairy cows, 
and not fattening oxen, have been mainly emploved 
in feeding investigations, it has been the custom 
to take milk production as a measure of the 
productive value of a feeding stuff. Experiments 
on these lines were first started by Fjord at 
Copenhagen go long ago as 1885, and since 1898 


~“ 


1 


Apart 2, 1927] 


- 


NATURE. 


_— _— ae oe 





these have been continued and expanded in & 
series of fundamental researches carried out- by 
Nils Hansson at Stockholm. ’ From the results of 
these feeding trials came. the conception and 
development of the Scandinavian ‘food unit 
system, which is now accepted as the basis of 
feeding in Sweden, Denmark, Norway, Finland, 
Poland, and other countries. This system, based 
on Hansson’s date, has undoubtedly, in its applica- 
- tion to feeding practice, achieved a larger measure 
of success in northern Europe than has any ‘other 
system in any other country, and to its adoption. 
must be attributed m no small degree the vast 
growth of the butter export trade of Denmark 
and the enormous increase in milk production in 
Sweden and other northern lands. 

Prof. Hansson’s mam work, “ Handbok i 
Utfodringalára,” was published in three parts and 
contained a detailed account ‘`of the development 
and application of the food unit system. The 
present volume appeared in 1922 under the title 
of “ Husdjurens Utfodring ” and brought together 
all the essential features of the “ Handbook ” in 
carefully condensed form. Unfortunately, ee 
many English workers are able to read Swedish 
with any degree of ease, and this fact prob- 
ably éxplains the somewhat tardy recognition of 
Hansson’s ideas in Britain. The translation of 
“ Husdjurens Utfodring ” into German is the direct 
outcome of a widespread desire among German 
nutritional scientific workers to know more’about 
a feeding system which has proved 80 successful 
in other countries. < 

The treatment of the subject is characterised. 
by the simplicity and logical clearness for which 
Hansson’s publications are justly celebrated. The 
first section opens with an account -of the com- 
position and digestibility of feeding stuffs, the 
concluding chapter of this sectidn dealing with the 
. different methods of asseesing productive values. 
The English reader will be particularly interested 
in the comparative acoount of the Hansson food 
unit, the Kellner starch value, and the Armsby 
net energy value. In the second section the 
. nutritive properties of the individual feeding 
stuffs are dealt with, while the third and concluding 
section is devoted to a thorough consideration of 
the scientific principles underlying the nutrition of 
calves and other young animals, of dairy cows 
and fattening oxen, of sheep, pigs, goate, and 
horses. The tables at the end of the book con- 
stitute a praiseworthy feature. Table I. gives the 
. average composition and digestibility of a very 
large number of feeding stuffs, together with their 
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-given of the way in which the attitudes an 


oe ee in terms of food unite, starch 
values, and milk-producing values. In Table I. 
the nutritive requirements of all classes of farm 
stock are recorded in great detail. . 
. It is to be hoped that the translation of Hanseon’s 
treatise into English will not long be delayed. 
Affording as it does a freah and hopeful outlook 
on the problems of the economical feeding of farm 
animals, especially of dairy cattle, it should prove 
a worthy companion volume to the well-known 
treatises of Kellner and Armsby and the more 
recently published text-book of the Cambridge 
worker, Prof. T. B. Wood. It should be read with 
interest and profit not only by the investigator in 
this domain of science, but also by all stock- 
breeders who are desirous of rearing their animals 
in accordance with eee scientific principles. 
H. E. WOODMAN. 


Our Bookshelf. 


Delusion and Belief. By Prof. Charles Macfie 
Campbell. Pp. v+79. (Cambridge, Mass.: 
Harvard University Preas; London: Oxford 
_ University Prees, 1926.) 6s. 6d. net. 


THis is an in study of the relation of the 
various beliefs which men have held at different 
times to their conduct of life. The method of 
treatment begins with the biological study of 
See oe out how, ee we cannot 
xperimentally with our fellows in 

te een eee issues of human life, yet Nature 

not aheink from exposing men to the most sacohidg 
teste. l 


Various beliefs are discussed which are conoerned- 


with topics of high emotional value, such as 
bereavement, unsatisfied love, and ungratified 
ambition, and it is pointed out and e spe ea are 


of the individual have a strongly subjective note. 
In the latter part of the book, man’s general belief 
concerning the mechanism of Nature and the order 
of the cosmos is discussed. Here again the per- 
sonal viewpoint ‚is noted. The question of the 
mental health of the individual and the group 
depends largely on the underlying scheme of values. 
The book concludes with a discussion of what the 
author terms inferior beliefs about health, such as 
Christian science. Although admitting the coe 
comfort in some cases, he maintains t any 
increased efficiency is largely due to adopting the 
healthy attitude that, even when there is some 
physical ailment, it is often better to ignore it and 
to go on laying the'game of life. He also points 
to the denne of inferior beliefs about social 
problems, such as that of the optimist who talks 
of universal peace arid often denies the existence 
of harsh realities and hatreds. The belief in the 
iritual order of the universe is an important 
iving fotce, but it -must also be associated 
with the workaday world. Although tolerant of 
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various beliefs, Prof. Campbell’s conclusion is that 
instead of discovering something abeolute in the 
realm of belief, one finds that beliefs are the tools 
of life rather than rare intellectual producta to be 
cherished carefully for themselves. H. D. A. 


Tribal Dancing and Social Development. By W. D. 
Hambly. Pp. 296 +26 plates. (London: H. F. 
and Q. Witherby, 1926.) 2ls. net. 


Mr. Hamsry has surveyed dancing and musio as 
a communal activity and expression of emotion 
REET from the cradle to the grave, for he begins 
with the celebration of a birth and ends with the 
dance which follows death—often long after death, 
like the dance in the Nicobarese ceremony of 
disinterring the dead and collecting their bones. 
He does not concern himself with the individual 
or Merely exhibition dancing as such, although 
in some of the Eastern dances it would be difficult 
to draw the line—for example, the whipping dance 
as a test of endurance as performed in the Sudan 
which he describes—and ıt would be easier to 
discriminate even in this case if it were possible 
to trace whether or not there were any possible 
connexion with the whipping ceremony sacred to 
Artemis, which was once a eee at . 

Important as it may be to consider dancing as a 
tribal or group activity, as an expression of an 
emotion, in ultimate analysis, it must be in- 
dividual; and the same applies to music. In both 
cases, fundamentally, the appeal is to the rhythmic 
sense. Even in music, melody appears to be 
secondary. ‘hose who have h real savage 
music know what a wild appeal to the emotions 
can be made by the mere rhythmio beating of a 
drum; while tho effect of modern dance music, 
undeniably, however much it may be disliked, 
lies in its beat and not in its tune. An analysis 
of the dance, whether individual or communal, as 
an effect of rhythmic appeal, has yet to be written. 

Mr. Hambly’s treatment is on more objective 
lines. His survey of the facts is a useful study of 
the geographical distribution and character of the 
dance as an element in ceremonial, which will be 
invaluable to the student and at the same time 
serve to bring home to those whose interest is 
least specialised, ita importance as a social factor 
which, if not apse sympathetically in 
administration, might give rise to infinite diff- 
culty. 


The British Journal Photographic Almanac and 
Photographer's Daily Companion, with which 18 
incorporated The Year Book of Photography and 
Amateurs’ Guide and The Photographic Annual, 
1927. Edited by George E. Brown. Pp. 820+ 
31 plates. (London: Henry Greenwood and 
Co Tta. 1927.) Paper, 2s. net; cloth, 3s. net. 


Tars is no longer an almanac, except in name, 
for that particular feature of the annual has been 
omitted since & year or two ago, presumably 
because it was not appreciated. e appreciated 
it and often turned to it After four articles 
dealing with the use of reflex cameras, arranging 
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snapshots, developing and printing amateurs’ filma, 
and the use of ‘chlorobrom’ papers, follows the 
valuable ‘‘ Epitome of Progreas,” which is a con- 
cise and classified history of photography for last 
year. It includes a very brief summing up of the 
most striking advances, the events the year, 
besides trade and legal items. The largest section 
of the epitome concerns apparatus, equipment, 
and processes, and consista of abstracte of the 
accounts of these that appeared during the year, 
with all necessary formule and many illustrations. 
After the obituary, 65 of formule and in- 
structions for the current Photographie operations, 
and 40 pages of tables, comes a section of mis- 
cellaneous information. This last includes an 
excellent “ History in Brief” of photographic 
and photomechanical processes, and various direc- 
tories. With the text are 30 photogravure re- 
productions of photographs by some of tho moat 
noted workers. The annual fully maintains the 
unique position that it has for itself during 
ita sixty-seven years of issue. 


Three Lectures on Atomic Physics. 
Sommerfeld. Translated by Dr. 
. Iv +70. (London: Methuen an 
1926.) 2s. 6d. net. 


IT is encouraging to find that these important 
lectures by one of the most prominent authorities 
on troscopy, delivered under the auspices of 
the University of London, are now accessible to all 
in English. They deal with the spectra of hydrogen 
and helium, and then proceed to the study of 
complex tra such as manganese, iron, nickel, 
and eldan in the light of Pauli’s “* Principle of 
Uniqueness.” The third lecture gives some much- 
needed information concerning the structure of 
crystals, from the point of view of the quantum 
theory. 

The translation is carefully done, but erra on the 
side of literalneas. The translation of Grundzustand 
as ‘ground state’ is scarcely lish, while 
abgeschlossen as applied to systems of elements is 
‘self-contained’ rather than ‘completed,’ and 
‘quantize’ is rather more exotic than ‘quantify ’ 
would be. 


New Conceptions in Colloidal Chemistry. By Prof. 
Herbert Freundlich. Pp. vi +147. (London: 
Methuen and Co., Ltd., 1926.) 68. net. 


THs volume contains eight lectures delivered by 
the author in America in 1925. They deal in a 
masterly manner with the progress made along 
certain lines in colloid chemistry during the last 
few years, and indicate that such matters as 
adsorption, electrolyte coagulation, and the electrical 
and optical properties of colloidal systems are not 
so simple as they were once thought to be. The 
ample bibliographies, although impartial, show 
how fundamental is the work of Prof. Freundlich 
himself, who is to be congratulated on the rare gift 
of making his discoveries intelligible in two 
languages, for a German version of the book has 
already appeared. PoC. Led. 


aa Prof. Arnold 
L. Brose. 
Co., Ltd , 
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Letters to the Editor. 


pe i ) ua coe ne Nahar 
opinions expressed by his ctl 
can he undertake to return, nor to correspond with 

the writers of, rejected manusoripis intended for this 
or any other part of Nature. No notice ts taken 
of anonymous communications. | 


The Constitution of Mercury Derived from 
Coal Tar. 


Ir will doubtless be a surprise to many readers of 
NATURE, as it was to me, to hear that the element 
mercury is obtained in the distillation of coal tar. 
This fact was recently brought to my notice by Mr. 
W. Kirby, of the South Metropolitan Gas Co., who 
kindly provided me with a sample for examination 
of its isotopic constitution. He informs me that the 
mercury appears in the lightest of the fractions distilled 
and occurs to the extent of about one in seven 
millions of undistilled tar. Its accumulation in any 
reasonable quantity will, therefore, take place only 
in a plant for continuous fractionation. 

It was my first intention to compare ita density 
with that of ordinary mercury, and if any appreciable 
difference was detected to submit it to analysis by 
the masg- B r ee but a favourable opportunity 
pon: occurred, L have been abie to perform the latter 

tion under advantageous itions. The dis- 
bulb was washed with carbon dioxide until all 


trace of the Dorn of mercury had peared. 
A portion of the sample was then ee This 
ed peu was more troublesome than I expected ; Dal 
timately the bulb was flooded with the vapour and 
a number of mass-spectra were obtamed, while the 
mercury spectrum was predominant in the discharge. 
these the one of isotopic linea were absolutely 
le th in position and intensity re- 
lations: from those of ordinary mercury described in 
NATURE, A 8, 1925. F. W. ASTON. 
Cavers Laboa o 
Cambridge, Mar. 10. 





The Passage of a-Rays and -Rays through Matter. 
Tua logs of energy suffered by a fast-moving 
electrified ld a tan through matter, and the 
ionisation produ by the moving particle, are 
phenomena which have, so far, not received accurate 
spree explanation. There are two mam 
ries of the stopping-power due respectively to 
Bohr (Phü. Mag., 25, 10; 1913; and go, 581; 1915) 
and derson (Phil. Mag., 44, 880; 1922. The 

theory of the primary ionisation due to & fast-mo 
topi ae ar R y E T (Ph 

23, 449). In all these theories, 

feed Go alec the eer eae 
transfers during encounters between the moving 
ee and the atomic electrons, and Fowler (Camb. 
hü. Soo., 21, 521; 1923) has suggested that the 
oy which exista between theory and er- 
periment may be due to the maccuracy of classical 
mechanics in this fleld. Whether this ts so or not, ù 


ag.» 


electrons is allowed or 
may be considerable, though the velocity of the 
electron be small compared with that of the moving 
electrified particle. 

The momentam im to an electron by a fast- 
moving electrified particle is to a first approximation 
independent of the initial motion of the i, and 
ib is the same as that communicated to an initially 
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stationary electron provided the shortest distance 
between the undisturbed paths of the electron and 
moving particle is the same in both cases. If «e 
pel ise resent the kinetic energy of the electron in ita 
orbit and Q, the energy given to an initially stationary 
electron, then, adding momenta, we find that the 
energy, Q, acquired by an electron is given by 
where ¢ is a random ae It would appear that 
as the value of Q averaged for all ¢ is Q, 1t is u- 
necessary to take the second term on the right-hand 
side into account. However, in Henderson s theory 
of the stopping-power and Thomson’s theory of 
lonigation, it is not legitimate to TO A all j 
only those values of for which Q 18 
certain minimum value being sae a (In Bohra 
PERI there is no such minimum and it is legitimate 
to neglect the motion of the atomio electrons.) It 
follows from (1) and the classical expreesion for Qe 
that in an element dv of ita path the average number, - 
dA, of encounters in which the ee particle gives 
to the electron energy between and OrdQ a 
given by 
2r N’ Ee? dQ 4 
da- (1 +39) . (2) 
usual notation being used. This expression is greater 
by the factor 1 +5 g than the expression for stationary 
electrons. By integration we find that the primary 
ionisation is given by 


2rN Ete? © 1 e A 
=Ip= zZ 2 ‘, (3 
ARS al aT. L+) =E ph (9) 
N being the number of molecules 
n the number of electrons per molec 
energy of the sth electron, and e, ita a 


r unit volume, 
e, V, the binding 
e kinetic 
energy. (Quantities of the order of u#/v* where u is 
the mitial velocity of the electron and v the velocity 
of the moving particle are neglected, and this re- 
peona the accuracy of the results.) According to 
omson’s theory 
n 
I 

ci — 2 

I[olzv=k A <.  « (4) 


ihe dinnos ‘ida: aus ho ora ara = 


3V 
numerator of (8). «/V is general ual to or greater 
than unity, so that the new value is at least about 


70 per cent. greater than the old value. OC. T. R. 


Wilson (Proc. . Soo., 104, 192; 1928) found nee 
the pri ionisation. produced by £- 

was about double Thomson’s fheorst ical ie ue. 
ee eee neal 
value than the val by (4), al the 
uncertainty of atomic oa te ta prevents & com- 
parison. data for hydrogen is more certain, and 


certain experimental resulta obtained by the writer 
for this case are in satisfactory agreement with the 
new result. The new theoretical value in fact agrees 
to within about 5 per cent. with the observed value 
of the primary ionisation in h whilst the 
theoretical value according to Thomson’s theory re- 
presenta little more than half the observed ionisation. 


If R resents the first resonance potential of an 
electron, then Fowler (loc. a has shown that the 
atopping-power according to derson’s theory is 
approximately given by 

2rN Ee F 
= z ° 
Sro Z log QaBn (5) 


Q. being the energy given to a stationary electron 
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in an end-on collision. According to the present 
calculations, in which the motion of the electron is 
allowed for, the stopping-power 18 given by 


A 
_ eh Ere? =, flog Qu R, + ,/3R,}, (6) 


5 P 


the correction being equivalent to decreasing R by 
a factor of e382, Fowler has shown for a-rays and 
Wilson for 8-rays that the expression (5) 18 appreciably 
leas than the observed stopping-powers. The curves 
in the accompanying figure show to what extent the 
corrected formiila agrees with observations in the 
case of oxygen. 





s 7 


2 3 4 B aio” 
Veloctly of the rays cm hee 


Fia. 1. 


Curve (1) represents observed values of the atomic 
stopping - power for f-rays in oxygen, obtamed 
recently by J M. Nuttall and the writer (Phil. Mag , 
2, 1109; 1926): curve (2) stoppmg-powers calculated 
by the Henderson-Fowler formula: curve (3) 
stopping-powers calculated by the formula proposed 
here. In curve (4) the observed stopping-powers 
for a-rays are plotted. To avoid having too many 
curves the value of Q, for §-raya 18 taken equal to 
the value for a-raya having the same velocity, and a 
corresponding pcos of the observed values for 
§-rays is made (involving a change of about 15 per 
cent.). After making tlus reduction the theoretical 
curves for a-rays and for f-rays coincide. 

Although the dats used in calculating Sp and SF 
is rather unoertain, there can be no doubt that the 
corrected formula (5) showa & better agreement with 
observetion than formula (4). 

It is to be expected that the theoretical formulse 


for stopping-power should fail at small velocities 
use it been assumed that the ‘times of 
collision’ for all ‘effective’ collisions are small 


compared with the period of revolution of the electron 
In its orbit. If this condition is not satisfied, there 
is an extra restriction imposed upon the transfer of 
energy to the atomic electrons, and the stopping-power 
represented by curve (8) is consequently too high at 
the lower velocities. ‘This effect probably accounts 
for the fact that the observed a-ray curve 18 below 
curve (3), and also for the comparatively rapid 
variation of the stopping-power for a-rays with 
velocity. The relative effect of this new restriction 
would expected to be somewhat ter for a-rays 
than for §-1ays with the same velocity. On this 
view the observed a-ray curve at higher velocities 
should approach asymptotically the observed f-ra 

curve, as 18 indicated by the becker curve (5). It 
would be interesting to know the stopping-power for 
a-rays faster than those from radium-C to see if this is 
the case... E. J. WILLIAMS. 

The University, 
Manchester, Feb. 24. 
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Coup-de-Poing. 

Or that famous paleolithio implement which the 
French oall a ‘ coup-de-poing,’ the function 18 still 
unknown and disputed, ıt was once called a ‘ celt,’ 
and is still regarded by some experts as the head of a 
once hafted ax; others, like the late M. Commont, 
have argued that ıt was used as a scraper, and still 
others maintain that ıt 18 an ax without a helve. 

In order not to do violence to the feelings of some 
of our friends by foromg upon them a name which 
expresses a view from hie 1 they ciffer, I have sug- 
gested, as non-committal and non-combative, the use 
of a proper name; thus following the example of 
physicists, who speak of a watt or a volt. 

e name I proposed is that of the famous French- 
man. who did such splendid servioe with the ‘ coup-de- 
poing ’ in his fight over the antiquity of man. I allude, 
of course, to Jacques Boucher de Crdvecceur de 
Perthes. From this fiul title I chose his family name 
of Boucher: This 19 not a Christian name, as my 
{mend Mr. Balfour supposes, and my authority for 
saying this is our distinguished colleague, the Foch 
professor of French. 

A second objection raised by Mr. Balfour in his 
interesting review (NATURE, Feb. 12, p. 226), 18 that 
Mr. Neville Jones has misapplied the name. I do not 
think he has, but this is nothing to the point. for he 
distinctly asserts that he uses the word ‘ boucher ’ as 
equivalent to the French ‘ coup-de-poing.’ 

Admuring as I do the consistent courtesy of Mr. 
Balfour, which is not confined to his friends. I feel sure 
he will not wish to introduoe into our nomenclature a 
term like * hand-ax,’ wluch 18 eminently controversial 
and has not even the advantage of elegance. Who 
would speak of a knife-blade without a handle as a 
‘hand-knife’ ? W. J. OLLAS. 

University College, Oxford, 

Feb. 23. 





I ast glad that Prof. Sollas has commented upon a 
remark of mine in my review of Mr. Neville Jones's 
book, as ıt given me an te da eae of correcting an 
error of my own. When I referred to Prof. Sollas’s 
“ Ancient Hunters,” in order to ascertain his original 
application of the term boucher, I read the ge 
(p. 112) as indicating that he wished to apply tt to 
aa tapas ‘“ made by striking off witha gale blow 
a thick flake from a larger block of stone, ancl dresin 
the side opposite the surfaca of fracture by sev 
blows directed more or less parallel to its length.” I 
have again read the passage and realise that his in- 
tention was to gu t boucher as equivalent to the 
French coup-de-poing. I was misled through not 
having read the passage on the succeeding page, and I 
assumed that it” in the sentence “In English it has 
no name,” referred to tho type described as above 
quoted. My reading of the parrerni was alao partly 
influenced by the author having drewn a decided 
parallel between the Tasmanian implement-type, to 
which he had just referred, and the so-called coup-de- 
poing series. J apologise for having misinterpreted 
his intention. 

At the same time, I cannot admit that the Tasmanian 
Rda typical fake-ımplement—ıs to be regarded as 
the *‘ hornologue, or rather analogue,” of the coup- 
de-poing—an equally typical core-1mplement. The 
technique employed in making the two types 18 essen- 
tually different, and the resultant edges differ in 
character and, doubtless, in application. But, even 
if boucher is offered as a term to take the place of 
coup-de-poing, I cavil at 1t3 adoption, since it is 
mace to cover such a variety of distinct implement- 
types, ranging from the Chellean pick-like tools with 
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rounded butts and pointed ‘business’ ends, to the 
specialised ovates of the Upper Acheulian series. It 
is used, in fact, to denote very dissimilar types of tools, 
the form and presumable function of which have but 
little in common. It is true that I feel equally dis- 
satisfied with those widely -adopted terms coup-de-poing. 
faustkeil and hand-aze, all of which, as commonly used, 
beg a very debateable question; as I venture to doubt 
whether those early-paleolithic toola which were 
equipped with a sharp all round their contour, 
were habitually used unhafted (ride Sollas, p. 74). I 
mention this in order to emphasise how Uy we 
are in need of a revised and reasonably descriptive 
terminology in prehistorie archeology. My chief 
reason for protesting against the adoption of the term 
boucher ıs ita vagueness. It 18 usedl to embrace such 
a wide range of distinctive types that 1t really ceasea to 
have h desonptive value, and is liable to cause con- 
fusion. 

As to the name iteelf, I have been fully aware of the 
complete name of Jacques Boucher de Créveca@ur de 
Perthes, and that, strictly speaking, Boucher w not 
the Chmstian name; but the abbreviated name- 
formula, Boucher de Perthes. under which he 1s uni- 
versally, and by most people exclusively, known, 
suggests ‘ Boucher ' as, shall we call it, a prénom, and 
a correlation, albeit erroneous, with such name as 
John of Gaunt, William of Wykeham, eto., and this 
opens up & vista of prénoms adopted as generic or 
speciflco names for types of prehistoric implements. 
I am far from wishing to discourage homage to that 
great pioneer, Boucher cle Perthes, but I do feel that 
our great debt to him could be paid more effectively 
than by requisitioning his name (or, rather, one of 
his names) for the purpose advocated; since the 
buggested term boucher, by embracing so much, 
oe Bo little. 

greatly regret to find myself even in tmvial dis- 
agreement with my good friend, Prof. Sollas, and T am 
merely desirous of expreasing an opinion, which, if 
seen gs and debated, may possibly be procluctive 
of good, as helping to stimulate the mntroduction of 
an adequate terminology in prehistoric archmology. 

In regard to the last graph in Prof. Sollas’s 
letter, I may say, though I risk his thinking me wholly 
unregenerate, that I feel no aversion from the use of 
the term ‘ hand-axe,’ so long as ıt 1s confined to blades 
of axe-like form, the shape of which suggests that they 
were usel unhafted. or do I see any objection to 
appi ag Su term ‘hand-knife’ to a knife-blade which 
was not fitted witha handle. Such terms, where appro- 
poe ave ied, have at least the utilitarian merit of 

ing fairly desoriptive, even though they may lack 
eleganoe. There is, moreover, precedent in the 
farniliar expressions, ‘ hand-line,’ * hand-spike,’ eto. 

Henry BALFOUR. 





Carbon Monoxide Poleoning in the Absence 
of Hwjamoglobin. 


Ma. J. B. 8. AALDaANe’s interesting letter on the 
above (NaTURE, Mar. 5) reminds me that ih 1886 I made 
experiments on the influence of carbon monoxide. as 
well as of other gnses (carbon dioxide, hy n, nitric 
oxide, mtrous oxide, sulphur dioxide, and hydrogen 
sulphide), on the vitality of three specific micro-o - 
isms, namely, Bacillus pyocyaneus, Finkler’s I. 
and Koch's spirillum of Asiatic cholera. The results 
were published in the Proceedings of the Royal Sonety 
(vol. 45, pp. 202-301), but a brief reference to them 
may not out of place now, inasmuch as they bear 
on this matter of the toxicity of gases. 

The method of experiment consisted in ‘exposing 
the several organisms, in the form of gelatin-peptone 
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plate-cultures, to an atmosphere of the particular gas, 
a corresponding control-plate of the same culture being 
sumultaneously incubated in atmospheric aur. The 
behaviour of the three microbes in question tn respect 
of carbon monoxido may be gathered from the following 
experimental results : 


BACILLUS PYOCYANEUS, 


Air-plates CO-plates 
(alter 4 daya’ (atter 7 days’ 
tncubation). incubation) 


Number of colonies de- 


veloping from I c.c. 
of culture ; 


113,978 





When the above carbon monoxide plates were further 
incubated in air, 100,821 colonies made their appear- 
ance Thus the carbon monoxide had had practically 
no permanent toxic effect on the hacill distributed in 
the culture which had been exposed for a period of 


7 days to the gas. 


Kocn's SPIRILLUM CHOLERÆ ASIATIO®. 





Alr-Pplates CO-plates 
(after 4 days’ (after 7 days" 
Incubation) Incubation), 


Number of colonies de- 


veloping from | c.e 
of culture 


52,020 





On subsequent further incubation of the carbon 
monoxide plates in air during 4 days, no increase m 
the number of colomes took placo. 


FinKLIER’S SPIRILLUM. 













Air-plates CO-plates 
(after 3 dnys’ (after 7 days’ 
1p¢cuba tion) rnecubation) 


Number of oolontes de- 
veloping from l ce. 
of culturo 


On further incubation of the carbon monoxide plates 


in air during 4 days, the number of colonies rose to 501. 
THus in both cases, and especially in that of the 
Finkler spirilla, a large proportion of the individuais 
had DRE or rendered incapable of multiplication 
into colonies by exposure to the gas 
It may be of interest to add that plates incubated in 
atmospheres of nitric oxide, sulphuretted hydrogen, 
and sulphur dioxide respectively developed no ` 
colonies, nor were any clevelo afterwards on 
placing the plates in air-ch ers. These three 
mıcro -organisms are therefore rapidly and per- 
manently poisoned by the gases ın question. 
Interest, agaın, attaches to the behaviour of the 
organisms exposed to nitrous oxide (N.O). The 
B pyocyaneus developed no colonies in this gas, but 
afterwards in air almost as many colonies made their 
appearance as on the control air-plates. Koch's 
spimila, in nitrous oxide, developed neerly one-third of 
thie number of colonies present on the air control- 
plates, a further but only slight increase taking place 
on their transference to air. In the case of Finkler’s 
mila, in nitrous oxide, the number of colonies was 
Doi one-seventh of that on the eaur-plates, whilst the 
further colonies which appeared after transference to 
air brought tho total to about one-fifth of the number 
on the air-control. The eftect of nitrous oxide on 
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these three micro-o i is thus very similar in 
character to that exerted by cerbon monoxide. 

An atmosphere of carbon dioxide, again, prevented 
the development of any colonies on the plate-cultures 
of all three o isms, and only in the case of 
B. did any appear on transference to air, 
and then only to the extent of about one-twelfth of 
the number present on the control air-plates. 

In reviewing the record of these experiments made 
forty-one years ago, it is obvious how greatly the 
investigation could be extended in various directions. 
Thus, for example, 1t would be particularly interesting 
to ascertain the deportment of suh-cultures made from 
the colonies appearing on plates which had been 
exposed to the toxic gases. By pursuing such experi- 
ments through & succession of generations 1t might 
be posible to arrive at ‘strains’ of the o isms 
endowed with the capacity to resist the biting 
action of a particular gas. Again, differences in 
behgviour towards a given toxic gas might be made 
a means of discriminating between otherwise similar 
organisms, and thus adding yet one riore to the 
already ovorwhelming number of tests employed in 
bacteriological diagnosis. 

Prroy F. FRANELAND. 

Loch Awe, Argyll. 





The First Public Chemical Laboratory in England. 


THE statement (NATURE, Feb. 19, p. 300) that the 
chemical laboratory opened in 1828 in University 
College, London, is the oldest public chemical Jabora- 
tory ın Britain can scarcely be accepted without 
qualification, in view of the fact that the University 
of Oxford had buit a laboratory fitted for chemical 
studies so early as 1683, and that this remained in 
use until superseded in 1848 by Dr. Daubeny’s new 
laboratory at Magdalen College. 

The use that was made of it was intermittent, and 
the modern practice of class teaching necessitating 
the multiplication of seta of apparatus had not been 
evolved; but still the poembility for a person to 
witness an experiment, even if he did not wish to 
make it himself, was there. 

In those early days the University of Oxford 
appears to have done Jittle for chemical studies 
beyond the initial provision of the laboratory and of 
“the Alkanor and Great Reverberatory’ furnaces, 
and larger utensils such as the great alembic, barrel 
end worm, with which it was equi Smaller 
earthen and glass veseels and chemicals appear to 
have been the private property of the ielorabory 
assistant for the time being, who was permitted to 
Increase @ very meagre salary by selling to experi- 
menters chemical preparations “‘ at easie rates ’’ and 
by taking payment for the performance of experiments 
himself. 

Notwithstanding the non-existence of any special 
university teachers of chemistry, useful practical 
instruction had been given in connexion with courses 
of public lectures in the laboratory at various times 
during the eighteenth century. e auditors were 
largely composed of medical students, with a sprink- 
] of the more intelligent members of the general 
p lic, who, hke Princess Anne in 1683, entered the 
aboratory to see experiments “to their great 
satisfaction’’; and some of the more canous- 
minded of these would doubtless have sought to 
try the experiments themselves. Dr. John Freind, 
described as well skilled in practical chemistry, in 
1704 began courses of Pralectiones Ohymica in the 
laboratory, which were partly based on experimental 
work there, and were printed and reprinted for the 
next twenty years. Richard Frewin was among those 
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who acted as assistant, and it 18 not unlikely that 
there too Dr. John Wall, the mventor of Worcester 
china, may have learnt his chemical manipulation. 
George Wingfield has left a written record of the 
methods of analysis in vogue in 1759, and in 1781 
a considerable A fe of divines is reported to have 
waded “considerably deep in chemistry.” Contem- 
ae taken four years later by a pupil of 
ř; in Wall show the distinctly practical trend 
of the instruction given, and from 1788 until 1798 
the celebrated Dr. Beddoes, later patron to young 
Humphry Davy, drew to the Ashmolean ‘the largest 
classes known in the University since the thirteenth 
century.”’ It was the period when the work of Sadler, 
the aeronaut, also helped to popularise chemical 
experiments in Oxford. 
tween 1803 and 1822 the existence of the 
laboratory made it poesible for the first Aldrichian 
professor of chemistry, Dr. Kadd, to deliver courses 
of from twenty-six to thirty lectures on the subject 
of his chair during the winter terms, but owing to the 
lateness of the hour, 7 P.M., it was unlikely that much 
work was done in the laboratory by his studenta. 
One, at any rate, the poet Shelley, 13 known to have 
continued experuments in his untidy rooms ın college, 
while the professor himself worked in the Univermty 
laboratory at his own researches. Doubtless the dim 
light of the few candles, or oil lamps, which would 
have been the only source of illumination then avall- 
able, as well as the grime of ages on the vaulted 
ceiling of the laboratory, enhanced that appearance 
of gloom which has been so often remembered by our 
visitors during the early years of the nineteenth 
century, and which was unsuited for the critical 
operations of analytical chemistry as then practised. 
But it was not before 1848 that the old laboratory was 
superseded in Oxford, and tho fact remains that for 
over a hundred and fifty years the Ashmolean had 
ade England with ita first public university 
boratory, ‘* the designe of this building being not 
onlie to advance the studies of true and real philosophy, 
but also to conduoe to the uses of life and the improve- 
ment of medicine.” 
R. T. GUNTHER. 
The Old Ashmolean, 
Oxford. 





The.8pinning Electron in Wave Mechanics. 


THE new wave mechanics admits the existence in 
phymcal phenomena of a variable quantity that 
satisfies a special differential equation. According 
to Schrodinger, thia function ¥ 18 such that the product 
yý, where ¥ 1s the conjugate complex quantity, is 
the electrical density. On the cont Bateman 
(NATURE, 118, 839) has recently shown t, by con- 
sidering two functions, each of which satisfies the wave 
equation, it is possible to determine the potentials a 
and of the electromagnetic field. Starting from 
Bateman’s considerations, de Broglie (O.R. 184, 81) 
has shown that the values calculated with this theory 
coincide with those of Maxwell’s theory if one admits 
that the frequency of the fundamental functions be 
very high and that the considered phenomenon be 
nearly stationery in relation to this uency. De 
Broglie, however, has shown that, given the wavo- 
equation 


1 oy ár’ 
VY- a maT aO, 


putting in the place of the function ¥ the two 
¥1 = — 008 2rrot, ¥y= B sin 2rrę, and introducing the 
potentials 
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_ oy ow __ Ty mh 
A - vag]... =~ A Yay 
the results venfy Lorentz’s equation 
da, Ody | 0a, 1 Op 
at ee 
We thus obtain Tor the fields E and H the expressions 
E= -k grad. (1 + cos drvi), H=0, 


that is, the characteristic values of a pole of charge k. 
\ With this new aspect of the theory, though on one 
hand the two functions ý; and y, have no longer the 
properties of ý and ¥, on the other there is the advantage 
of correlating wave mechanics with Maxwell's theory. 
We may note that, using the above proceeding, it is 
possible to introduce the spinning electron into this 
theory. To do sọ, ıt should be observed that two 

lantities y; and y, are sufficient, according to 

ateman and de Broghe, to produce the electro- 
magnetic field; let us seo if it ıs not better to 
introduce two four vectors, thé components of which 
would be 


A A 
Pia = 008 Revot, soe Yu = 008 rrot, 
Ya =B, am 2rr,t, e s o Wet = B, gin 2av ot (l= ct). 


By this four vector we form a mngle four vector 
U such as 


E OYn OW To A,B, 
U=} Yn a Yea a e r ’ 
or putting 
y= Me 770 4B: U, = 12o Ath 
° r 0 Oe eee ae ae 


we find that the three special componenta of the 
four vector U form a vector m/r, while the fourth 
component is q/r. 

If we now put 


= m =f, 
g = our] >? p= 


it follows eamly that 


and the expræsons of the electrical and magnetic 
fields are 


l 
E= ~ grad. ¢= -q grad. p 


H= curl a=curl | m, grad. = |; 


that is, the fleld produced hy a PE charge q 
which is equivalent for the magnetic field to a 
magnetic dipol m. ANTONIO CARRBELLI. 
Tstituto Fisico R. Université, 
Napoli, Feb. 6. 





Photochemical Decomposition of Hydrogen Iodide. 

Tae mechanism Biel agen by Warburg (Susz. der 
preuss. Akad. der Wiss., 300; 1918) for the photo- 
chemical decomposition of hydrogen iodide, namely : 


1) H+ =H+I 
to) H +HI=H,+I1 
(83) I +I =L, 


has been generally accepted for a long time but has 
not received experimental confirmation. ines 
obtained & quantum efficiency of two and ah 

thermodynamically that reaction (2) was the only 
secondary reaction poasible. Reaction chains cannot 
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be set up in view of the non-ocourrénce of the highly 
endothermic reaction, 
which thus interrupts the chain. 

Still another interpretation is ible, namely, that 
discussed by Stern and Volmer (2. Wss. Phot., 19, 275; 
1920), which leads to the same result of two molecules 
decomposing for each quantum absorbed. Here an 
activated molecule in coliding with a normal molecule 
brings about the decomposition of both. 

(1) H + æ =H’ (2) H+ HI=H,+L. 

Until now no observation admits of a decisian 
between these two possibilities, since Warburg worked 
at-rather high pressures. 

The writer purposed studying the quantum 
efficiencies at preasures sufficiently low so that a 
molecule of hydrogen iodide activated by absorbed 
radiation cannot make a collision with another mole- 
cule before 1ts mean free lfe, namely, 10-7 sec. das 
terminated or before it decomposes of ita own accord. 
In the formér case, 1f reversion takes place, that 18, 
if collimons are an requisite for decomposition, 
one should expect the quantum efficiency to be very 
small, of the order 100 to 200 quanta absorbed per 
molecule parser aaa In +he latter case, if it 
decomposes in & single act, the quantum efficiency 
should still remain two as at high preasures. The 
results are markedly different, and it should he easy to 
distmnguish between these alternatives. 

Usmg the 2080 A.U. and 2530 A.U. bands of the con- 
densed zinc spark and working at pressure of hydro 
iodide of the order of 0 1 mm. mercury, well Dp 
the critical collision frequency pressure, the writer has 
found the quantum efficiency to be in the neighbour- 
hood of two. The reaction was studied in ite initual 
stages to avoid secondary absorption by iodine set 
free. The amount of decompomtion was ascertained 
by freezing out all the hydrogen iodide and iodine, 
and measuring the hydrogen with a calibrated bifilar 
Pa manometer described by Coolidge (J. Am. 

. Soc., 45, 1637; 1928). 


Thus Warburg’s mechanism is substantiated e 1- 
mentally. F er, this is the first time ıt has 
proved that a polar molecule may dissociate in a 
single elementary act, thus affording a possible ex- 
eee of the continuous absorption spectrum of 
FOET iodide found recently by Tingey and Gerke 
(J. Am. Chem. Soc., 48, 1838; 1926), and Bonhoeffer 
and Steiner (Z. Phys. Chem., 122, 287; 1926). 

The work is being continued and a more complete 
account will be published shortly. 

BERNARD Luawis. 
(National Research Fellow.) 
School of Chemistry, 
University of Minnesota, Feb. 26. 





The Tomb of Laplace 


To those interested in the records and memorials 
of men of science, Paris, no leas than London, presents 
a most attractive field for exploration. The Sorbonne, 
the Natural History Museum, the Observatory, the 
schools, the streeta, the squares, and the churches 
abound with statues and monuments, while here and 
there can be traced the footsteps of such as Pascal, 
Lavoimer, and Pasteur. No spot, however, recalls 
sach a wealth of historic associations as that of the 
famous Père Lachaise-cametery, where, to mention 
Sa a famed in science, “Yio Delambre, Arago, 
Bichat, Cuvier, Obarles, Brongniart, St. Hilaire, 
Comte, Chasles, and a score more. It was here also 
Laplace was buried, and his funeral discourses ware 
pronounced by Daru, Biot, and Poisson. Over his 
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grave was erectedya marble monument ornamented 
with a star and bearing the names of his great works. 

For sixty-one years . Laplace lay here, but in 
accordandéde with the express wish of his son, in 


September 1888 his remains were exhumed and re-’ 


interred in the grounds of the family estate at Samt 
Julien de Mailloc, Calvados. The removal seems to 
have attracted little attention’ even in scientific circles, 
and in view of the interest aroused by the centenary 
of the death of Laplace the following po are 
perhaps worth recording. For them L am indebted 
to the Comte de Colbert-Laplace, a t grandson of 
the famous astronomer, who also ay ae me that on 
Dec. 11, 1925, a fire completely destroyed the chateau 
de Maillooc, and with this were lost all the papers and 
nal relics of lace. 

Saint Julien de oo is ẹ small hamlet situated 
be Aca sent Ate Calvados; anditisona 
-road leading from the main road joming those 
places that the tomb of Laplace is to be found. Eros 


- "Ib 71887, it is m the form of a Greek temple about 


fifteen metres hi The inscriptions recall the birth 
and death of lace, his “ Mécanique Céleste,” 
“B e.du Monde,” and ‘‘ Théorie Analytique des 


Pro ilıtés.” In a bronze urn in the interior is the 


heart of Laplace, while the tomb also shelters the’ 


remains of his wife, his son, his d ter, and other 
descendants. Laplace’s son, Charles-Kmile-Pierre 
J ee eral of 

, died at the age of eighty-four in 1874, but ıt 
was he who desired that ap es should be brought to 
Calvados. At the time of the remterment, the monu- 
ment which had stood for years in the Pére 
Lachaise, Was given to the communes of Beaumont-en- 
Auge, where Laplace was born, and was re-erected m 
the cemetery there. 
- In view of the complete destruction of the papers 
of Laplace in 1925, it may not be out of place to 
recall that m Natuns of June 8, 1871, p. 108, 18 a note 
to the effect that housebreakers raided Laplace’s old 
chateau at Aroeuil and threw the manuscript of the 
“Mécanique Céleste” into the River Bièvre, from 
which, however, it was rescued. 

o Epaan C. NmTTE. 
- Science Museum, ý 
South Kensington, 8.W.7. 


Tetragonal Structure of Carbon Steel. 

It has been shown by Westgren, Vewer, and many 
others that the martensite of carbon steel has only 
the crystal structure of a irdn, and sometimes has 
simultaneous structures of a and y iron with carbon 
in the state of solid solution. Recently Fink and 
Campbell (Transactions the American Socisty o 
Steal Treaung, 9, 717; 1926) found the body-cen 
te pal structure with a ratio of axes 1:06 m 





carbon steel (1:5 per cent. carbon) after quenching 
in water from 940° C. Our investigations of carbon 
steel quenching in water show also the body-centred 
tetragonal structure. The following table gives the 
carbon content, the temperature of quenching T, 
the ratio of axes c = a/b, and therm dimensions a and b: 





in the ‘samples of steel havmg 0-8 and 1 per cent. 


carbon in addition to the tetragonal structure were 
found y iron (in the sample of steel which had 1 per 
cent. carbon there was no a iron). 
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~From the above table we arrive at the conclusion 


that the obeerved te structure of steel is a 
solid solution of carbon in the body-centred tetragonal 
lattice of metal atoms. It is probable that the 
martensite has always a body-centred te nal 
structure (simultaneously there cduld be a and y mon). 
- N. SELAKOW. 
J. KUBDUMOFF. 
Physioo-technical Laboratory, 

; Leningrad, Sosnowka 2, 

N. Gooprzov. 


The Metallurgical Laboratory of . 
ORS Krasnii Putilovets,’”’ 
Leni 
Feb. 9. 





Early British Patent Grants. 
THs contributor of the “‘ Calendar of Discovery and 


Invention ” a ing ih the pages of NATURE has in 
the issue far Feb. 26 fallen into a not uncommon error, 


when he records Mar. 2, 1617, as the date of the first ` 


British Dalek for invention. This certainly is not the 
CABO. e reasons that caused the then Commissioners’ 
of Patents to start the famous official series of English 
patents with the year 1617 Mabel Seas) fortnitous, and 
in no way endow this icular patent with any 
= ar claim to Immo ty. The researches of Mr. 
ubne and others have brought to hght a large 
number of earlier ta, mostly by Ehzabeth and 
James I., but molu one (that to John of U 
for the making of coloured glass) so early as 1449, and 
it is to this one that the distinction of priority must 
for the moment be given. 

Moreover, the Statute of Monopolies cannot be 
correctly described as for the first time securing “ the 
sole working or making of any manner of new manu- 
facture within this realm to the true and first in- 
ventar.” The Statute was passed sumply to prevent 
the Crown mg vexatious monopoly ta; it 
initiated nothing, and expressly exem from its 
operation the use of the existi prerogative in 
respect of new inventions, & prerogative which, as we 
have seen, had been constantly exercised for many 


years past. = 
ALLAN GOWY. 
. (Librarian. ) 
The Patent Office Library, 
25 Southampton Buildings, 
London, W.C.2. : i 





_ Prehistoric Archæology in Yorkshire. 


Is Natunz of Mar. 5, p. 364, announcement is - 


made of the proposed formation of an ‘out door’ 
museum at Hacineton: Yorks, by the East Ridmg 
Anti j Society. The exhibition of ‘ obsolete 
farming appliances’ is no doubt a praiseworthy 
object; but one is tempted to inquire when the 
Mortamer collection is to bess accessible for study 
by those interested in prehistoric archwology? This 
collection represents the lfe’s work of the late 
J. R. Mortimer, who excavated a very large 
of barrows on the Yorkshire wolds. It ranks wh 
airmilar .collections at Devizes and in the British 
Museum; but it has not even been seen by most of 
the present generation of archsologista, including the 
present writer. The collection is of national import- 
ance, and if the people of Yorkshire do not appreciate 
their good fortune In possessing it, they should hand 
it over to others who do. A collection in pecking- 
cases is of no use to any one. ° 
O. Q. 8. Caawrorp. 
Ordnance Survey Office, 
Southampton, Mar. 10. 
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The Centenary of the Friction Match. 
By Prof. Warum A. Born, F.R.S. 


D b oadd years ago next Thursday, 
John Walker, pharmacist of Stocktbn-on- 
Tees, recorded in his Day-Book the first credit 
. gale of his newly-invented ‘ Friction Lights,’ which 
were indisputa tbls the first practical and useful 
friction matches. This historic record was aa 


follows : . i 
“ Die Saturni Apr. Tih 1827 
No. 30 ` 
Mr. Hixon 
Sulphurata ga a aL Sari Friot. 100 


Case 2d. 1.2.” 


There are few scientific inventions which have 
been more saving, of time and trouble to Mr. 
Ev or more generally used the world over, 
than -that of the humble friction match. It is 
now so cheap and ubiquitous that to offer a light 
to a stranger on & railway journey is perhaps the 
commonest of everyday courtesies amongst all 
classes of pence No one feels the cost of matches ; 
they are si at gratis almost everywhere, and 

wasted passes unnoticed: truly 
a ‘universal aid,’ without which we should be 
thrown back to the inconveniences of the good old 
‘ flint and tinder ’ days. 
- John Walker, to whose memory honour is: due 
to-day, was born at Stockton-on-Tees in 1781 and 
died there m 1857; my grandfather (the late 
Thomas Hutchinson, d. 1893) knew him well. A 
nae pun ee by Dr. R. W. Foss (“ Archsologia 
vol. 7) says that as a youth he was 
tioled to Mr. Watson Alcock, surgeon of hisz 
native town, and, that, after completing his 
apprenticeship, he went to London (doubtless as 
a student) for a few years, returning to become 
Mr. Alcock’s assistant.~ 

It was during his apprenticeship that John_ 
Walker first began to ia his scientific pro- 
clivities. He was constantly making chemical 
experiments, attained sone deeable reputation in 
the locality as a botanist, and later on took up 
the study of mineralogy, in which he became very 
proficient. After his invention of friction matohes 
(or ‘ friction lights’ as he usually called them) had 
brought him wider fame, as well as the prospect 
of a fortune, he steadily refused to patent it, r 
(as Dr. Foss Smak “a studious, re 
caring more to pursue his scientific studies, w shee 
botanising or e menting in chemistry, than 

ulating in order to make money.’ 

Although qualified as a surgeon, “an invincible 
‘horror to BRR operations,’ which he never, was 
able to overcome, soon led Walker to abandon 
that profession, whereupon he spent some years in 
Durham and York acquiring commercial lence 
in the employment of wholesale druggists. - Eventu- 
ally, in 1819, at the age of thirty-eight years, he 

returned to his native town, where he established 
himself in business as & pharmacist, at No. 59 in 
the High Street (since 1896 marked by a suitably 
engraved brass-plate), living in a house on the 
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| Quayside, then a , pleasant locality but now much 
dilapidated. Thirty years later he retired from~ 
business, having acquired sufficient for all his 
needs. He died in 1857 at Stockton-on-Tees, and 
was buried in the churchyard of the neighbouring 
parish of Norton-on-Tees, where an unpretentious 
stone marks his grave. 

Walker was never married, but lived with a 
niece who survived him more than thirty years. 
He was described by a contemporary as ' ‘a trim, 
dapper, little man,” of cheery disposition and 

y wit ; a man rather particular a8 to fashion 
in dreas, well known at the time of his mvention 
by his brown tail-coat, drab knee-breeches, grey 
stockings, white cravat and tall beaver hat. 

For many years, how Walker came by his 
invention was scarcely known. According to an 
account published m ie ey ne in 1852,- 
it was the result of chan OME Walker was 
preparing some lighting ees for his -own use 
when a match, after being dipped in the preparation, 
took fire by oodal tristion on he heath 
and the hint was not lost.” Also, Dr. Foss said, 
“ On one, occasion . . à some chemical mixture he 
had compounded fell upon the hearthstone and 

...”; moreover, that Walker did not divulge 

© exact chemical composition of his matohes, 

and that “from a search which has been 

made in his books it has not been possible to 

find it... .” Such, then, was the local tradition 
more than fifty years “i 

About the year 1890, however, an old Day-Book 
in Walker’s own handwriting was found among a 
heap of other papers relating to his pharmaceutical 
business, which gave a new clue as to how he 
made the invention. This Day-Book covered the 
period from Aug. 9, 1825, to Sept. 22, 1829, 
inclusive, during which time the invention was 


made. Tt was handed òver to me for inv tion 
{1898) er with eight matches, whic 
doubtedly had been purchased of Walker himself 


ap tae not later than November 1827. I copied 
all the relevant entries from the book, and made 
an analysis of the tip of one of the matches, which 
confirmed a then current belief that he had used 
a mixture of potassium chlorate and antimony 


sulphide made into a paste with gum and starch. 


e Day-Book also revealed that, so early as 
1825, Walker had been sellmg a mixture of equal 
parte of potassium chlorate and antimony sulphide 
„to three different persons, but chiefly to a Mr. 
Volum, Junr., of Hartlepool. Entries of such 
sales continued until Deo. 6, 1828, quite in- 
dependently of those of his ‘friction li ta,’ the 
first being as follows : 

“ Die Saturn Nov. 19 1825 
Mr. Walton Jr. Norton 
by Potassa Chlorat. 3 j Ant. sul. nigri 3 j 
Muco. g. i. Aqua . B. ft. pasta 
, N.B. Excellent. 1.6.” — 
The “ N.B. Excellent ” suggests that the com- 
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position in question had been made up erpert- 
mentally for some p , Which had been well 
answered. There is alco strong evidence in the 
Day-Book that the purpose was percussion powder, 
because (1), there are-six entries during the years 
1826-8 of the Mr. Vollum in question purchasi 
a composition described either as ‘‘ pulv. percuss 
or as awmixture of equal parts of antimony sulphide 
and potassium chlorate, the name of Vollum not 
occurring in any other connexion; and (2), all these 
six entries, as well as the only two others relating 
to the purchase of such material during the years 
COV by the book, were in the autumn or early 
winter months (September to January), when 
ee is practised, no such entry ever 
aving been made during any other time of year. 

Two entries in the book (dated July 26, 1827, 
and Sept. 12, 1828, respeetively) refer to sales to 
a Mrs. Faber of “ oxygeni. matches ” tipped (as is 
recorded) with chlorate of potash and sugar only. 
Undoubtedly these refer to the ‘ oxymuriate or 
dipping matches’ (strips of wood tip with a 
mixture of chlorate of potash, sugar and gum, and 
ignited by contact with strong sulphuric acid) 
invented by Chancel in 1805, which had been fairly 
widely used since 1812. 

Therefore it seems reasonable to sup (1). 
that Walker had occasionally made ancel’s 
‘oxymuriate matches’ to the order of at least one 
of his customers; (2), that so early as 1825, if not 
before, he was experimenting on the production of 
& sporting ‘ pe ce wder, composed of 
equal Mas chlorate ot potash and antimony 
sulphide, for certain other customers, more par- 
ticularly Vollum ; and (3) that, having succeeded, 
it ogourred to him to produce a friction matoh by 
subetituting the same composition for the mixture 
of potassium chlorate and used for tipping 
the Chancel dipping match. It is important also 
to observe (4) thatha never used the term ‘ matches’ 
-in reference to his own invention, which he usually 
called ‘friction lights’ (sometimes, however, 
‘attrition lights’), and (5), that in the first entry in 
the book of their sale (q.v.), there ooour the words 
“ No. 30,” probably signifying (as I think) the 
batch-number of the friction lights in question. 
If this surmise be correct, he probably had been 
making them for some time prior to the first 
recorded sale, which (be it noted) was a credit, and 
not a cash, transaction. 

Walker’s ‘friction lights’ were thin splmts of 
wood, three inches long, one-sixth inch broad, and 
one-twentieth inch thick, tipped with the aforesaid 
composition of Si parts of antimony sulphide 
and potassium chlorate, as my analysis has shown. 
They were sold by him at 100 for a shilling, in a 
oylindrical tm case, for which he charged an extra 
twopenoe (or a shilling for 84 lighta plus case). With 
each case was supplied a piece of ‘ glass-paper,’ 
folded in two, and a ‘light’ was ignited ay pee 
ing its head between the folds, and then suddenly 
withdrawing it. 

In the Day-Book are entered 23 credit sales of 
friction lights during 1827, 76 during 1828, and 
69 during 1829, or 168 altogether. By the year 
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1829 their fame had reached London : it is said that 
Faraday had exhibited some of them at a lecture in 
London “ which set the scientific world thinking.” 

In that year, also, the following notice of them 
appeared in the Quarterly Journal of Science, 
Literature, and Art, under the title of “ Instant- 
aneous Light Apparatus.” ‘“‘ Amongst the dif- 
ferent methods invented. in latter times for 
obtaining a light instantly ought certainly to be 
recorded that of Mr. Walker, chemist. Stockton- 
on-T'ees. He supplies the purchaser with prepared 
matches, which are put up in tin boxes, but are 
not liable to change in the atmosphere, and also 
with a piece of fine glass-paper folded ın two. 
Even a strong blow will not inflame the matches, 
because of the softness of the wood underneath, 
nor does rubbing upon wood or any common 
substance produce any effect except that of spoil- 
ing the match ; but when one is pinched between 
the folds of the glass-paper, and suddenly drawn 
out, it is instantly inflamed. . . .? From 1829-30 
onwards, Samuel Jones, of 201 Strand, London, 
made and sold imitations of them as ‘ lucifers ’ (a 
name which Walker always repudiated), saying that 
they had been “‘ lectured on at the London and 
Royal Institutions.’’ It is said that Walker, who 
was always very modest about his invention, even 
to the extent of thinking it unimportant, did not 
long afterwards continue to make ‘ friction lights.’ 

Such, then, were the nature and circumstances 
of this most useful invention. Before many years 
had , other claimants to it arose. At one 
time the late Sir Isaac Holden thought himself to 
be the original inventor of ' friction matches,’ but 
in a letter which he wrote to the late Mr. Joseph 
Parrott of Stockton-on-Tees on Feb. 3, 1894 (after 
hearing of the discovery of Walker’s Day-Book), 


.of which I have a 


ake ee he said, “ My 
invention, if so it ied, ed, was introduced by 
me in Oot. 1829 in entire ignorance of Mr. Walker’s.”’ 
Unfortunately, the Report of Juries of the Ex- 
hibition of 1851 contained a judgment by Warren 
de la Rue and A. W. Hofmann that *‘ The first 
friction matches or congreves made their appear- 
ance about 1832,” without even mentioning 
Walker’s prior invention Now the ‘ congreves,’ 
which were introduced into England from Germany 
and Austria in that year, were originally invented 
by a young French chemist, Charles Sauria of St. 
Lothair (d. 1895), who in January 1831 (or nearly 
four years after Walker’s invention), whilst a 
student at the Collège d'Arce, Dole (Jura), made 
friction matches containing phosphorus, but (like 
Walker) he did not patent his invention, which 
some think was pirated in Germany. In 1884 the 
French Government recognised Sauria’s ‘ !’Inven- 
tion des Allumettes Chimiques’ by appropriately 
granting him a ‘ bureau de tabac’; and a medal 
was also bestowed upon him by the Academie 
Nationale Agricole. nfortunately, except that in 
1913 Punch published some verses in his honour, 
so far nothing has yet been done in Great Britain 
to recognise or commemorate John Walker’s 
invention ; but its centenary affords the oppor- 
tunity of removing this reproach. 
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Activities of the Medical Research Council. 


pee of the report of the Medical Research 

Council for 1925-1926,1 as usual, gives the 
reader a bird’s-eye view of much of the research 
work which has been carried out in Great Britain 
on medical and allied subjects during this period. 
By the system of grants-in-aid to workers In 
. university and hospital- laborataries, eto., the 
Council is enabled to promote research on a, much 
wider variety of subjects than would otherwise be 
possible ; in fact, almost two-thirds of the Parlia- 
mentary t of £135,000 was’ utilised im this 
manner, the greater part of the remainder being 
devoted to the expenses of the National Institute 
at Hampstead and of the farm laboratories at 
Mill Hill. Only a few of the more salient- pomts 
of the report can be touched on in this short 
account. 

Before referring to the scientific work, attention 
may be directed to certain events of the year which 
affected the Council. By an Order in Council m 
July the constitution of the Committee of the 
Privy Council for Medical Research was altered 
and the Committee now consists of the Lord 
Preaident of the Council, the Secretaries of State 
for Home and Dominion Affairs, for the Colonies, 
and for Sootland, and the Minister of Health. 
A few months previously an alteration of the 
charter of the Medical Research Council had been 
approved ; the amendments provided, inier alta, 
for an increase in the numbers of the Council 
from ten to eleven, of whom eight are appointed 
im respect af their scientific attainments, whilst 
the remaining three include a representative from 
each of the Houses of Parliament. Two of the 


former retire each year and are not eligible for ` 


immediate reappointment, whilst-one of the latter 
group retires every two years but is eligible for 
immediate reappointment. 

During the year also, the Committee of Civil 
Research was set up to provide for the discussion 
of problems which are common to more than one 
field of acience, or to more than one part of the 
Empire. In addition, representatives of the Medical 
Research Council were appointed members of the 
Reasearch Special Sub-Committee of the Imperial 
‘ Conferende and took part in the deliberations of 
PHYSIOLOGICAL AND BIOCHEMICAL INVESTIGATIONS. 

Insulin —Sinoe the original discovery of insulin 
by Banting and Best, the problem of the fate of 
the sugar which disappears under ita action from 
the blood has led to much speculation and stimu- 
lated numerous researches, without aE & 
final solution until last year. It was known that 
in the diabetic organism, insulin produced a storage 
of glycogen in the liver, but in the normal animal 
` the disappearance of sugar from the blood was 
usually ‘accompanied also by a decrease in the 
glycogen of this organ; at the same time, ex- 
amination of the respiratory exchange had shown 

1 Committee of the Privy Oouncil for Medical Research. Report of 
the Medical Research Council for the Year 1025-1926, Pp. 10L 
(London: H AL Stathonery Office, 1026 ) 3s. Gd. not, 
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that, altho the metabolism became predomi- 
nantly carbohydrate in type, yet the oxygen con- 
sumption was not sufficiently increased—it might 
even be decreased—to account for the com- 
bustion of all the ishing. A brilliant 
series of researches at the National itute during 


p limmary 
limbs, was able to show that 
muscles were the chief site of the 

oe of sugar. Working with J. P. Hoet 

. P. Marks, he then found that a large 
disap ing could be found as 
glycogen in the A although the inorganic 
phosphate af the blood falls together with +he 
sugar, no storage of phosphoric esters in the 
muscles was observed. y, Best, Dale, Hoet 
and Marks made a complete balance-sheet of the 
lucose exchange under the action of insulin. 

nder all conditions of glucose supply in relation 
to the dose of insulin, the total amount of glucose 
disappearing from the system—the’ decapitated 
eviscerated ion—was equal to that burnt, 
as estimated from the oxygen consumption, to- 
gether with that found deposited:as glycogen in 
the muscles. 

The loss of glycogen from the normal liver under 
the action of insulm is a secondary effect of the 
fall in the blood-sugar. In the diabetic with a 


high blood- , insulin promotes gly de- 
position in the liv er, but e ite ce 


artificially 
the skel 

diss, 
and 
of the glucose 


action, 
with a fall in the blood-sugar below a critical level, 
ee ee ae 
muscles. o liver glycogen acta as & carbohydrate 
reservoir, easily available if the blood falls ; 
muscle glycogen, on the other hand, does not 
appear to have this function. The depreasion of 
e total metabolism under the action of insulin, 
mentioned above, is most easily explained on the 
assumption that insulin restrains the new formation 
of carbohydrate from protein, or fat (Burn and 
Marks), in the liver. It may therefore be concluded 
that the action of insulin is identical in both the 
normal and the diabetic organism. 
A very. interesting observation has been made 
by Hoet and Marks, as an incidental outcome of 
is work on insulin. It has been known for some 
time that animals dying from an overdose become 
rigid almost immediately. This also occurs when 
a rabbit dies after daily thyroid feeding for some 
weeks. In both cases there is almost complete 
exhaustion of the muscle glycogen ; the rigor mortis 
seta in also whilst the muscles are still alkaline. 
It appears that the rigidity is due to a failure to 
reform the hexose-phosphate or ‘ lactacidogen,’ 
from a shortage of the raw material, the glycogen. 
Under ordinary conditions the muscle enters mto 
rigor only some time after death, and with an 
acid reaction; in this case the cause must be 
sought in the death of the synthetic mechanism. 
istamine.— Since the discovery by Dale, 
Laidlaw, and Richards that histamine, whilst 
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stimulating smooth muscle, relaxes the walls of. 


‘the capillaries, leading to a marked fall of blood 
pressure, interest in this substance has been 
maintamed, more especially since it was probably 
responsible ‘for many of the cases of.‘ shock’ seen 
durmg the War. More recently it has been 
suggested that it may have therapeutic applications. 
It has been known for many years that extracts 
of most tissues cause a fall in the blood pressure ; 
recently a liver extract has been advocated a8 & 
therapeutic measure in high blood preasure in 
man. Best, Dale, Dudley and Thorpe have 
succeeded in identifying the active principles, of 
liver extracts and have found them to be histamine 
and choline. In addition, large amounts of hista- 
mine have been extracted from fresh lungs, e.g. 
0-3 gm. from 10 kgm. of lung. It ‘must be 
remembered in connexion with these quantities that 
l part in 250 million parts of water can produce 
contraction of the smooth muscle of the uterus. 

The physiological function of histamine in the 
body is still a subject for research, but it may be 

that it plays a part in the chemical 

control of the capi circulation, perhaps as an 
, antagonist to adrenaline. This pass sale is 
supported by the work of Sir Thomas Lewis and 
bis coll ; they have found that the local 
reaction of the skin blood-vessels to irritation or 
Injury can be exactly imitated by the injection of 
minute amounts of histamine. 


BACTERIOLOGIOAL INVESTIGATIONS. 


Cancer.—The work of Gye and Barnard on the 
filter- ing virus of cancer has been continued. 
It will be remembered that Gye, working with the 
Rous chicken’ sarcoma, found evidence which he 
believed could only be explained on the hypothesis 
that the cell-free filtrate from the tumour contained 
two factors, either of which alone was innocuous. 
One was a thermolabile substance, specific to the 
species from which the material was derived; the 
other was a filter- ing virus, which could be 
obtained also from mammalian tumours. QGye’s 
recent work has confirmed his original observations; 
thus he has been able to destroy the virus by using 


$ a Obituary. 


Dr. A. W. CrossLey, C.M.G., C.B.E., F.R.S. 
R. ARTHUR WILLIAM CROSSLEY , who 
died at his residence, ‘Tha ve, Alderley 
Edge, Cheshire, on Sctindny, Mat , at the 
relatively early age of -eight years, was the 
gon of the late Richard ey and was born 
at Aocorington on Feb. 25, 1869. His early 


education was obtained at Mill Hill School, from - 


whence he proceeded to the Owens College, 
Manchester, then of the federated Victoria 
Univ , where he uated in the honours 
school in 1890. Itis evident that thus early in his 
career his tastes inclined towards the organic ide 
of chemistry because, after graduating, he went 


to Wurzburg to work under Emil Fischer, then. 


- well on the way towards the zenith of his "fame, 
and from there published his first paper, a short 
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be eliminated by pam, mal 


tics like acriflavine or cyanides, instead of 
chloroform, leaving the specific factor intact in the 
solution. Some parte of his work have been con- 
firmed by, other investigators, otler parts are 
unconfirmed or the validity of his evidence denied. 
Only further experiments can settle the conflict 
of testimony. 
Dog Distemper.—P. P. Laidlaw and-G. W. Dunkin 
have continued their investigations into canine 
distemper ; the work is greatly aided by the fund 


collected by the Field newspaper. It is now quite 


certain that the disease is caused by a filter- 
virus; unfortunately, no means have yet been 
discovered of cultivating it tm viro. = can, 
however, be transmitted to ferrets and' bao 
to do at will. The ferret can be imm: by 
inoculation with formalin-treated virus and is then 
usually protected i what is an almost 
Invariably fatal disease in this animal. On the 
other hand, attempts tó immunise dogs have been 
legs su ‘but it is hoped that a primary 
inoculation of dead virus followed by a mild 
distemper infection while the animal is refractory 
to the disease, will develop sufficient resistance to 
protect the animal against chance infections. 
Chemotherapeutics —In conclusidn, attention may 
be briefly turned to one or two chemotherapeutical 
Investigations. B. R. Douglas has shown that 
sanocrysin (sodium gold thiosulphate) has not e 
i eae action on the tuberole us, but so affects 
e cells of the tubercular lesions as to give indirect 
damage to the infecting organisms; in rabbits, 
8. L. Cummins has found that mild infections can 
or virulent 
infections cannot be er direction 
Dobell and Laidlaw, utilising their method of 
cultivating entamasbe in vitro, on media con- 
taming solid rice-starch, have shown that emetine 
and cephmline are specifically poisonous to £. 
histolytica, the causal grganiam of amobic dysentery 
in man. Minute quantities inhibit its growth and 
ultimately destroy it, but relatively strong con- 
centrations are necessary to kill it at once. The 
importance of this time factor in the treatment of 
the human disease is obvious. 


~~ 


d 


note on the optical behaviour of dulcitol, in 18927 
He p S i Ph.D. at Wurzburg in 1892 and 
then’ followed Fischer to Berlin, from which 
University he published his second paper, on the 
oxidation of muoio acid, in 1894. 

In the autumn of 1894, Crossley returned to 
Manchester to work with the younger Perkin, who 
had two years previously succeeded Schorlemmer 
in the chair of organic chemistry and had started 
the Manchester school of organic research, which 
was afterwards to become world famous. He was 


awarded a Bishop Berkeley fellowship, which, how- 
ever, he relinquished in the oe ear on his 
intment as lecturer in chemistry at St. Thomas’s ` 


Hospital ; nevertheless, aa Ue ie tee stay in 
Mancheater, ‘he completed an important pa sablsbed on 
the substituted pimelio acids, nih he publish 


™~ 
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conjointly with Prof. Perkin in 1895. During the 
time he remained at St. Thomas’s Hospital, that is, 
until 1904, when he was appointed professor of 
chemi to the Pharmaceutical Society of Great 
Britain, he published several papers on the malonic 
ester condensation, mainly in connexion with the. 
formation of hydro-aromatic compounds. This 
, work was evidently the outcome of that which he 
had started earlier with Perkin on the constitution 
of camphor—s problem at that time occupying 
the full attention of Perkin’s school at Manchester. 
It appears that Crossley completed this camphor 
work: at St. Thomas’s, for it is embodied ina 
on dihydrocamphorio acid published with Perkin 
in 1898, and that, moreover, the peculiar properties 
of dihydrocamphoric acid decided him to subject 
a whole series of hydro-aromatic substances to 
special investigation. 

In this way Crossley’s life work, so far as ic 
as a is concerned, was determined, tad we 

a number of papers from his pen appear 

at intervals from 1896 until 1914, in which 
year he was appointed Daniell professor of chem- 
istry at King’s College (University of London). 
The insight and manipulative skill shown by these 
researches place Crossley in the front rank of, 
modern organic chemists and would have ehabled 
him to accompliah far greater achievements had 
not fate determined otherwise, for the advent of 
the War directed his energies into other channels 
of wider and more urgent importance. During his 
stay at St. Thomas’s Hospital he was associated 
in his research work with Henry Rondel Le Sueur, 
and while at the Pharmaceutical Society, with 
Charles Gilling and Nora Renouf, with whom he 
published many pan papers. He was 
awarded the D.8c. of the Victoria University in 
1899, and was elected fellow of the Royal Society 
in 1907. He received the Longstaff medal of the 
Chemical Society in 1918. f 

Shortly after the outbreak of War, the Royal 
Society formed a committee to render the Govern- 
_ ment any assistance that might bé necessary on 
the scientific side, but after the first definite use 
of gas in April 1915, it was evident that special 
measures would have to be taken to met the new 
menace. On the formation of the Trench Warfare 
ie aang under Colonel (now General Sir Louis) 
Jackson, Crossley was nominated by the Royal 
Society as a member of the Advisory Committee 
of the Department and- became its first secretary. 
Early in 1916 it was realised that the trench 
warfare experimental grounds at Clapham Common 
and Wembley were too small for Ha purposes of 
large-scale experiments, and were, moreover, 
situated in areas too co to warrant the use 
of materials likely to -dangerous to health. 
Search led to the discovery of a tract of land of 
po agricultural value situated between the 

ndon Road and the railway about two miles 
from Porton in Wiltshire, and here, in the spring 
of 1916, it was decided to establish an experi- 
mental station for investigations in connexion with 
chemical warfare. i 

The problems requiring solution were urgent and 
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complex, the power and safety of our armies in the 
field depending upon the provision of offensive and 
defensive appliances in the shortest possible time. 
Nothing existed on the ground but a few -farm 
buildings and out-houses, and everything from a 
gun Aaa E a a 
as quickly as possible. ey undertook to put 
things in order, and for this p he was given 
the rank of Lieuteriant-Colonel RE. Here, then, 
with a band of devoted helpers, he started to carry 
through what was in all probability the most 
mede task ef hk lite, requiring as it did the 
exercise of infinite tact and a power of control over 
men such as few, ially those trained in 
academic AA . It was, indeed, a 
prospect which the boldest might”have hesitated 
to, face. Nevertheless, Crossley played his part as 
a soldier with all the energy anal force with which 
he did everything else, and brought to bear 6 
personal charm’ of manner which enabled him, 
altho a strict disciplinarian, to endear himself 
to all the officers and civilians serving under him. 
It was due to him and those with him that within 
a se eee! short space of time the experi- 
mental station at Porton became's real factor in 
the War, and that it was established on a basis 
which not only caused it to be the centre of chemical 
warfare research in Great Britain, but also enabled 
it to serve as & model on which similar organisations 
have been- built in other countries. 

It was the t writer’s lot to form one of the 
group of five who walked from the London Road 
into that peaceful valley one Sunday in February 
1916, and also to be one of those who was present 
when His Majesty the King visited the station in 
1918. No one who has not undergone these two 
experiences can realise the change Crossley had 
wrought in the time. For some considerable 
period he acted as liaison officer with the French 
and he visited the front on many occasions. His 
work also necessitated frequent consultations with 
the chemical advisers to the armies, and for this 
pup he made many visita to St. Omer and Paris 

lage. Later, the increase of work at Porton 
required his full attention and he delegated his 
French work to others. For his services to the 
French Government he was created an Officier de 
la Légion d'Honneur on the occasion of the visit 
of the Chemical- Warfare Advisory Committee, 
which had now become part of the Ministry of 
Munitions, to Paris. He was created C.M.G. in 1917, 
and C.B.H. in 1919. ` 

During the War’ the De ent of Scientific 
and Industrial Research, which had been estab- 
lished as a Committee of the Privy Council in 1915, 
decided to form industrial research associations in 
order that, after the War, there might be an 
organised effort, backed by the latest scientific 
methods, ‘to meet’ the competition which would 
then arise. Among these, one of the latest to be 
formed was that constituted in 1919, dealing with 
the cotton industry, for whioh, in the following 
year, the house at Didsbury, Manchester, after- 
wards known as the Shirley Institute, was 
acquired. Crossley was appointed first Director of 
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the Association, and here, as at Porton, he was faced 
with the problem of creating an organisation from 
the beginning. The Shirley Institute comprised a 
large private house situated: in its own grounds but 
bearing no semblance to a scientific institution. 
He hen to undertake the difficult task of on 
laboratories and equipment which could d 

effectively with the problems arising in this basio 
Industry. Such problems would necessarily cover 
a wide field, including many branches of science, 
and would, therefore, entail the initiation and con- 
trol of researches in subjects other than chemistry. 
He had not only to help the industry by research 
on scientific lines, but also had to accémplish the 
still more delicate task of appealing by the work 
of the Institute to those who were anxious for 
immediate cane results and were not always 
cognigant of the essential need for fundamental 
research as a foundation for industrial a ae It 
18 & remarkable fact that in two years, that is to 
say, in approximately the same time as was taken 
to o 186 Porton, the Shirley Institute was estab- 
lished as a fully equipped research unit and was 


Seed opened by the Duke of York in 1922. 
e 


Since then the volume of researoh work from the 
Institute has not only made it a model research 
association, but has also, by reason of the practical 
application of ita work, convinced many who were 
previously sceptical of the value of fundamental 
research in relation to the industry. 

Despite his many other activities, Crossley found 
time to devote himself to other publio work, and 
was from 1903 until 1913 secretary of the Chemical 
Society and from 1913 until 1925 its foreign 
secretary. In the latter year he was president of 
the Society, but had to relinquish the office after 
one year owing to failing health. He was a man, 
therefore, who gave great and useful service to 
his country, and received the recognition of his 
King, his University, and his fellow scientific 
workers. Had he lived he would have attained to 
greater honours, for the full power of his work will 
not be realised until the lapse of time has proved 
its value. Without question his life was shortened 
by his devotion to public duty and by the strain 
imposed on his constitution by the high sense of 
responsibility he felt in all the work he undertook. 
The War years A Bate a heavy burden, whioh, 
although cheerfully borne, nevertheless left its mark 
on a not too robust constitution, and he never seemed 
quite the same man afterwards. He was essentially 
& pioneer, for his great activity of mind led him to 
seek new problems as soon as he had settled the one 
in hand to his own satisfaction and had brought it 
to a stage at which he felt he could safely hand it 
over to others. He was denied, therefore, the com- 
placent rest which ought to follow the contempla- 
tion of smoothly running administrative machinery 
well and truly constructed J. F.T. 





M. F. E. TURPIN. 


M. Francois Euackne TURPIN, well known as 
the inventor of melinite, one of the high explosives 
used in shell-filling, died on Jan. 24 at Pontoise. 


No. 2996, VoL. 119] 


NATURE 


[APRIL 2, 1927 


-We are indebted to a recent issue of La Nature for 


the following particulars of his life. After his 
birth at Rosendael in 1849 his parents moved to 
Paris, where, on leaving school, he began to study 
medicine. But he became interested in chemical 
research, and it was not long before his natural 
skill in experimental work was publicly recognised 
by the bestowal upon him by the Paris Academy 
of Sciences of the Montyon prize for his invention 
of harmless colouring matters for ohildren’s toys. 
This invention presently involved him in some 
si igi but, nothing daunted, he applied himself 
with energy to the study of explosives. Those 
were the days of black gunpowder, dynamite, an 
gun-cotton. The instability of nitrated organio 
compounds had rendered them unfit for use by 
the artillery and even unsafe to store in m ines. 
With the object of overcoming these difficulties 
Turpin decided to abandon the search for suitable 
material among aliphatic compounds and turned 
his attention to those of the aromatic series. After 
seven years of ceaseless toil he perfected a process 
for preparing a suitable high explosive from picrio 
acid by the simple device of melting it in an oil- 
bath and running it into moulds. “When, shortly 
afterwards, a suitable detonator had been devised 
for uss with the new explosive, the French 
Government purchased the new process from him; 
but the secret appears to have been treacherously 
revealed to a British firm by an artillery officer, 
whom Turpin vigorously denounced in a volume 
entitled ‘ Comment on a vendu la mélinite.” For 
this indisoretion Turpin was prosecuted, and 
eventually condemned to prison on the charge of 
having revealed in his book secrets of importance 
to the national defence. After spending nearly two 
years in prison he was pardoned in 1893, and in 
1901 he was completely restored to favour by 
being elected to serve as a technical adviser to the 
artillery. In this capacity he rendered invaluable 
service to France until after the War, when the 
State awarded him an annuity. 





Pror. CARL GRAEBE, who died after a long 
illness on Jan. 19 in his native town, Frankfort, 
within a few weeks of completing his eighty-sixth 
year, had for many years ocoupied with distinction 
the chair of chemistry at Geneva. Graebe’s repu- 
tation was made by his brilliant researches on the 
constitution of aromatic and heterocyclic com- 
pounds, particularly on aeons phithalip acid, 
alizarin, and acridine. e also succeeded in 
demonstrating the constitution of anthracene, 
phenanthrene, fluorene, carbazol, eto., and was a 

ioneer in the investigation of the relationship 

tween colour and chemical constitution. Having 
shown that alizarin was derived not from naph- 
thalene but from anthracene, the synthesis of that 
important dyestuff could not be long delayed, and 
the solution of this problem in -1868 by Grasbe 
and Liebermann marks an important stage in the 
development of the dre industry: Graebe 
was also the author of a work on the history of 
organic chemistry. 
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THERE is now real ground for hope that a new 
measure for the protection of wild birds in Great 
Britain may reach the Statute Book within the next 


- few months and so came into force on Jan. 1l, 1928. 


The Wild Birds Protection Bill received a second 
reading in the House of Commons on Mar. 25, and is 
referred to @ standing committee. Ever since the 
Departmental Committee on the subject reported in 
1919, legislation on these hnes has been pending. 
Several bills, not greatly differing from the present 
one, have been introduced, and have made progress 
ın varying degree: they have eventually failed not 
through opposition but merely on acoount of the 
exigencies of parliamentary time. On this ococamon 
the crucial stage has been survived, and if the Bill 
i8 given sympathetic treatment in committee, there 
should be no difficulty in its receiving a third reading 
and then passing through the House of Lords. 

We published a full account of an earlier form of 
the measure two years ago (NATURE, June 20, 1925, 
p. 934), and a bref indication of the scope of the 
present Bull will here suffice. Some general protection 
ís given to all birds by the prohibition of destruction 
and capture by certain methods and at certain times 
and places. Speaial protection, further, is given to 
different species according to the categories in which 
they are classified for the purpose. Birds ın Category 
I. and their nests and eggs are protected at all times. 
Birds in Category LI, with their nests and eggs, are 
protected during the close season, normally Mar. 1- 
July 31. Birds in Category III., but not their neste 
or eggs, are protected during the olose season except 
against the owner or occupier of the land or his agenta. 
Named as coming within the first category are the 
greater rarities, Bome much persecuted species, and a 
few others: in the second are birds which especially 
need protection in the breeding season. The third 
category comprises all birds not scheduled as belonging 
to the first or second. ‘The Bill will supersede the 
existing legialation on the subject. Its great merits 
are ita simphoity, the uniformity which it will intro- 
duce, and the better powers given for enforcement. 
These should lead to a much greater effectiveness in 
practice. — 

Ir is noteworthy, from the report of the debate on 
the second reading of the Protection of Wild Birds Bul, 
that such opposition as there was, apart from points 
of detail which will be raised agam in committee, 
mainly aroge not from objection to the proposed 
provisions but from a desire for a stall wider measure. 
The protection of all birds at all times, apart from 
such few species as might have to be blacklisted, was 
indeed suggested. The Bill as it stands, however, 
seams to achieve a wise moderation. It gives 
absolute protection where it ıs most needed, and 
some measure of protection to all birds: it avoida the 
unnecessary creation of new offences, and the im- 
position of excessive restrictions which would tend to 
alienate that public opinion upon which the successful 
working of a law of this kind must largely depend. 
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News and Views. 


Antone the great City Companies of London there 
18 none more closely associated with pure and applied 
science than the Goldsmith’s Company, which this 
week is celebrating the mx-hundredth anniversary of, 
ita foundation. By a happy coincidence, the Prime 
Warden of the Company this year is Sır Dugald Clerk, 
who presided at the banquet held on Monday, and 
one of the Wardens is Sr Wulam Pope, who will 
become Prime Warden the year after next. Other 
fellows of the Royal Society who have been Prime 
Wardens of the Company are Mr. George Matthey, 
Sir Frederick Bramwell, Sir Frederick Abel, Sir J. 
Wolfe Barry, and Mr. C. T. Heyoook. In October last 
we described an extension of the City and Gudds 
(Engineering) College at South Kensington, provided 
by the munificence of the Company at a capital cost 
for building of £87,000. The Company also heads 
the Jist of grants made by city companies to the City 
and Guilds Institute with total grants amounting to 
£204,500, and theae represent only part of the generous 
provision made by the Company for progressive 
education and science. We have often expressed 
appreciation of the encouraging attitude constantly 
displayed by the Company towards scientific activities, 
and we are glad to offer ıt our most cordial congratu- 
lations upon the wise purposes for which ıt employs 
its funds and upon the strength of ite present position 
in national life. 


TEE interesting collection of prehistoric stone 
implements from Suffolk, the South Downs, and other 
British localities formed by Mr. 8. G. Hewlett during 
twenty-five years of personal collecting, has recently 
been sold at Stevens’s auction rooms. Although 
dispersals are especially to be regretted when objects 
of local importance are thereby removed from their 
proper homes, they afford an excellent opportunity 
for appraising the value which the public sete upon 
the specialised collections and researches of others. 
Truth to tell, this sale has shown that these stony and 
enduring records of, early but barbaric man are very 
far behind the ephemeral postage stamps of his 
civilised. successors ın the public estimation. No 
single mplement fetched more than £3. Close on 
two hundred and fifty lots, comprising 6000 ‘ flints,’. 

under the hammer for a total of £203: 9s. 
In detail, 287 palmoliths brought £25: 4s., and 1076 
neoliths, mostly from the eastern counties of England 
and the Thames Valley, brought £103: 17s., an average 
of ten to a £1. Those from the South Downs, with 
others, were sold at about thirty to a £1, and some 800 
from abroad only fetched £15: le. For years we have 
been stimulated by the sight of long series of such 
speamens beautifully set out in Museums ın expensive 
cases, to wander across ploughed fields and gravel 
heaps looking ın vain for flnts that never turned up, 
but which we had come to regard as of great value. 
Can ıt be that the reward for finding them is so small 
as the Hewlett sale would lead us to suppose ? If so, 
flint-collecting 18 certainly an appropriate hobby fora 
poor man of science. 
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FoLttowrna closely on the announcement of the 
purchase by the Zoological Society of London of part 
of the Ashridge,Estate as the site for a new Zoological 
Park, comes the news that Mr. G. B. Chapman, the 
well-known animal dealer, has purchased the 
. Withdean Hall” estate, on the London-Brighton 
Road, which he intends to form into a publio zoological 
gardens. Considering the enormous interest which is 
taken in animalg of all kinds in Great Britain, there 
is a notable lack of zoological garden as compared 
with many other countries, there being only five in 
Great Brntam, whue ın Germany there are more than 
twenty, and as many as nmety-two in the United 
States. Mr. Chapman’s new gardens will be lud out 
on modern lines and the animals will be exhibited 
under the most natura] conditions posable. Cages 
and bars will be to a great extent eliminated, and their 
place will be taken by wide ditchea over which the 
animals cannot pass. Mr. Chapman 1s to be con- 
gratulated on his enterprise in providing for the public 
what will not only be a place of enjoyment and re- 
oreation, but also one of the highest educational value. 


Pror. E. T. Warrrakee delivered a lecture on 
" Present Conceptions of the Coamos”’ at Bedford 
College for Women (University of Lonclon) on Mar. 22. 
Cosmology was founded, he said, in the fifth century 
B.C. by the Pythagoreans, who first put forward the 
idea that the earth was spherical ; the diffloulties they 
experienced in proving this statement are analogous 
to our difficulties in establishing present-day hypo- 
theses concerning the size and nature of the whole 
universe of stars and space. Since the days of the 
Pythagoreans we have been convinced by experi- 
mental evidence that the earth 1s round and finite, so 
that there cannot be more than a maximum distance 
between two points on its surface. The methods of 
investigation, with the exception of the geodetio, 
depend on observations made outside the earth, but 
in considering the whole universe we have no external 
system of reference. We are apt to be misled by early 
education, which often implants a prion notions 
concerning space, and obscures the faot that the 
axioms on which Euclidean geometry is based are 
not necessarily true from all points of view. Systems 
of non-Euclidean geometry also have practical 
appleations, and it 19 possible that on one of these 
systems as & basis, space may be found to be finite. 
The distinction between being finite and being un- 
bounded must be clearly made. Space may very well 
be finite, yet with no boundamnes; the traveller 
through space, unconscious that he 18 not moving in 
a straight line, may yet return eventually to his 
starting-point. 


SıNoE the Victoman age. Prof. Whittaker continued, 
the theory of relativity has produced a definite 
advance in the interpretation of the cosmos in terms 
of a non-Euclidean system. This theory helps to 
elucidate observations made on the astronomical 
universe. The number of stars, though immense, is 
not infinite, and their distance from the earth can 
be measured. The earth 1s situated in the Milky Way 
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or galactic system, and the nearest star is at a distance 
of about four light years. The spiral nebula, first 
discovered by Lord Ross in 1845, are the moet distant 
objects yet observed and are right outside the galactic 
system; the latter has a diameter of roughly three- 
quarters of a million light years, while the spiral 
nebule are at a distance of from one to ten million 
light years. It has long been known that the motion 
of stags towards or away from the earth oan be 
deduced from the shift of the spectral linea; a shift 
towards the red has been observed in the spectra of 
the spiral nebulw, and it is therefore concluded that 
they are moving away from the earth. Einstein's 
theory of relativity, based on a non-Euclidean system, 
brings into account the possible curvature of the 
universe and predicts that a shift of the spectral lines 
towards the red will be observed for all bodies at a 
great custance. The diameter of the universe has been 
estimated from the spectral observations, and is found 
to be of the order of one hundred million light years. 
From this point of view, therefore, the universe, 
though remaining unbounded, may be said to be of 
@ finite nature. 


In his Friday evening discourse delivered at the, 
Royal Instatution on Mar. 25, Prof. C. T. R. Wilson 
stated that much may be learnt about the processes 
whioh are going on in a thundercloud by observing 
the sign and magnitude of the electne field which ıt 
produces at the surface of the earth and the sudden 
changes which lightning discharges cause in this field 
These changes are generally of the order of 10,000 
volts per metre below the central portion of the 
thundercloud, of the order of 1000 volts per metre at 
a distance of 10 knlometres, and they become com- 
parable with the fine weather field of 160 volta per 
metre at about 20 kilometres. The fields destroyed 
by lightning discharges are most frequently negative 
below the thundercloud and positive at great dia- 
tancea. Thunderclouds seem to be essentially bipolar, 
with the positive charge above the negative. Dis- 
charge may occur between the upper and Jower poles, 
between the ground and the lower or more rarely the 
upper pole, or between the upper pole and the upper 
atmosphere; combinations of these, either simul- 
taneous or ın rapid succession, also occur. From the 
magnitude of the sudden changes produced in the 
field by lghtning discharges at known distanoes, 
the electric momenta of the discharges (depending on 
the quantities discharged and therr heighta) may be 
determined. These generally exceed 30 coulomb- 
kilometres. The quantity discharged in a lightning 
flash 18 of the order of 20 coulombe. The potential 
difference developed in the cloud before discharge 18 
of the order of one million kilovolts, and the energy 
spent ın a lightning discharge is about 10!" ergs or 
10° joule Nearly 2000 thunderstorms are on 
an average in action at a given tume, and they 
may, perhaps, be the maim sources of the down- 
ward current and positive potential gradient of fine 
weather regions. In a thundercloud, on account 
of the great distance through- which the intense 
electrio fields extend, effects may be possible which 
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we cannot hope to produce in the laboratory. It may, 
for example, be possible for electrons to be accelerated 
until their energy is some hundreds of times as great 
as that of any known §-particle. 


By electing Dr. H. H. Woollard, at present assistant 
professor of anatomy and sub-dean of the Faculty 
_of Medical Sciences at University College, London, to 
the charr of anatomy just vacated by Prof. Wood 
Jones, the Univermty of Adelaide has once more 
deprived England of one of her best anatomists, who 
can ul be spared. Dr. Woollard obtained his M.D. 
in the University of Melbourne and served throughout 
the War in the Australian Medical Corps at Gallipoh 
and in France, eventually attaming the rank of Lieut.- 
Colonel and being awarded the Croix de Guerre avec 
Palme. After the War he joined the postgraduate class 
of anatomy at University College, London, and was 
invited to join the staff of the Department. He spent 
the academic year 1921-22 at Johns Hopkins University 
as @ Rockefeller Foundation Fellow, and on his return 
to University College was made asmstant professor. In 
addition to a monograph on the anatomy of Tarsius, 
m the main corroborating and extending the pioneer 
work of Burmeister, he has made exact histological 
surveys of the cerebral cortex of Tarsius and Oryctero- 
pus, and a detailed comparative study of the visual 
apparatus (retinal and cerebral) in the pmmates, 
yielding resulta of far-reaching value and importance 
for the studont of human evolution. But perhaps 
his most distinctive achievements ere his researches 
(in particular his application of the methylene-blue 
technique) on the double innervation of the heart, 
blood vessels, and striated muscles. 


THe Prime Minister's appeal, issued by the Royal 
Society of Arts, for funds to ensure the preservation 
of ancient cottages throughout Great Britam, is one 
which should secure the hearty support of all lovers 
of beauty, as well as of those who appreciate the fact 
that these fast-vanishing relics of a bygone day have 
a value greater than the mere charm of ther antaquity 
to those who seek to interpret the social and economic 
history of England in the past. Socarcely any material 
evidence which has survived from those earlier days 
can serve equally to throw light upon the conditions 
of agriculture, of rural industry, and of the labourer 
during the last two to three hundred years or more. 
Mr. Baldwin’s appeal is supported by Mr. Thomas 
Hardy whose long and mtimate acquaintance with 
rural conditions lends weight to his contention that 
the ancient type of mud-built cottage is superior 
to the modern brick structure, not merely on the 
ground of æsthetıo considerations, but also m comfort. 
The appeal briefly outlines a scheme whereby the fund 
will endeavour to assist owners financially in securing 
fitting attention for these ancient cottages and the 
machinery by which an advisory council will work 
under the council of the Royal Society of Arta. 
Donations should be sent to the Secretary, Royal 
Society of Arta, John St., Adelphi, W.C.2. 


THe centenary of the death of Ernst Florens 
Frnedrich Chladni, who has often been caled the 
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father of modern acoustics, occurs on April 3. Chladni 
was born in Wittemberg on Nov. 30, 1756, and died 
at Breslau on Apru 3, 1827. His father was professor 
of law at Wittemberg, and it was in accordance with 
his wishes that Chladnı also studied law. His 
natural inclination, however, was towards science, 
and he once wrote: ‘“‘As an admurer of music, the 
elements of which I had begun to learn rather late, 
that 18, in my nineteenth year, I noticed that the 
science of acoustics was more neglected than most 
other portions of physics. This excited in me the 
demre to make good the defect, and by new discovery 
to render some service to this part of science.” He 
then goes on to show how he initiated the experiments 
on plates set in vibration in various ways. Taking a 
hint from the work of Lichtenberg of Gottingen, who 
had sprinkled fine powders on electrifled planes, 
Chladni obtained those beautiful patterns which are 
given ın most text-books. He next invented two 
new instruments, the euphone and the clavicylinder, 
and he spent a good deal of his time travelling and 
explaining his discovenes. Some of the experiments 
of Chladni were made known in a book published at 
Leipzig in 1787, but his fame is mainly due to his 
“ Die Akustik’’ of 1802. When he visited Pars in 
1808, Chladni had an opportunity of explaming his 
discoveries to Napoleon, who asked the Institute to 
report on them, and allocated 6000 francs for the 
translation of the work of Chladm imto French. 
Chladni is also remembered for his views on meteors. 
His portrait forms the frontispiece of Tyndall’s book 
n “ Sound.” 


Amone the most active of the scientific bodies of 
the south-west of England is the Royal Cornwall 
Polytechnic Society, which has recantly issued its 
nimety-third annual report. Though like similar 
societies ıt has its lectures and papers, the Polytechnic 
Society also maimntains a Meteorological Observatory 
and encourages both art and science in the county by 
holding exhibitions and awardmg przes, medals, and 
certificates. ‘The exhibition is held at the same time 
as the summer meeting, and is supported by the 
Education Committee of the County Oouncil. The 
present president of the Society is Viscount Falmouth, 
and the report contains his address in 1926 on the 
“ Development of Physical Science,’ in which he 
traced the work of Rontgen, von Laue, Bragg, 
Rutherford, and others. Two papers reported in 
full are those on ‘ The Mining Coinage of Cornwall,” 
by Mr. Newton, and “ Boulton and Watt in Cornwall,” 
by Mr. Hamilton Jenkin. Towards the end of the 
eighteenth century there were more than 400 mines 
in Cornwall, and from these, practically all the copper 
used ın England was obtained. It was the shortage 
of government comage which led to the use of local 
coins and tokens, and it is of mterest to note that 
many of these ooms were made i Birmingham 
by Boulton and Watt, who were then busily engaged 
installing their engines in the mines. The Poly- 
technic Society possesses a large number of letters of 
Boulton and Watt, and Mr. Jenkin’s paper was 
based on these. Boulton and Watt met with great 
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opposition in Cornwall, and the troubles drove Watt 
to distraction. Boulton’s instructions to their repre- 
sentatives in Cornwall when cerrying out a steam 
trial are probably unique, for they begin: “ Give a 
drink to all necessary persons and knock any man 
down that touches the coal or the fire during the 
whole trial,” and ends with “We pray God send you 
a good deliverance.” 


Has Masesry THE Krna has approved the award 
of the Royal Medals of the Royal Geographical Society 
for 1927 as follows: Founders Medal: to Major 
Kenneth Mason (Survey of India) for his connexion 
between the surveys of India and Russian Turkestan 
through the Pamirs in 1913 and his organisation 
and conduct of the Shakagam Expedition of 1926: 
Patron’s Medal: to Dr. Lauge Koch (Copenhagen) 
for his remarkable six years’ exploration of northern 
Greenland. The Council has made the following 
awards: Victoria Medal: to Col. Sir Charles Close 
for his distinguished contributions to the advancament 
of the science of geography ; Murchison Grani: to Mr. 
John Mathieson for his surveys of Spitsbergen and for 
his special studies during his long service with the 
Ordnance Survey in Scotland; Back Grant : to Capt. 
A. H. MacCarthy for his preparation and leadership 
of the ascent of Mount Logan, 1925; Cuthbert Peek 
Grant: to Mr. Francis Rodd to assist him in further 
exploration of the Sahara; Gill Memorial: to Mr. A. E. 
Young for his development of the mathematical theory 
of map projections. 


"AT the annual general meetang of the Chemical 
Society held on Mar. 24, Prof. H. B. Dixon, Prof. 
G. G. Henderson, and Prof. A. Smithells were electéd 
new vioe-presidents, and Mr. M. P. Applebey, Mr. 
E. R. Bolton, Prof. J. E. Coates, Prof. J. C. Drum- 
mond, Dr. E. K. Rideal, and Prof. J. F. Spencer as 
new ordinary members of council. Prof. H. B. Baker 
delivered his presidential address entitled “‘ Experi- 
ments on Molecular Complexity,” 
in the Journal of ths Chemical Soctety for April. The 
anniversary dinner took place the same evening at the 
Hotel Victoria. The toast of the Society was proposed 
by Viscount Sumner, while the toast of the guests, 
proposed by Sir William Pope, was responded to by 
Sir Ernest Rutherford, Prof. C. Matignon, representing 
the Société Chimique de Franoe, and Prof. Wilhelm 
Schlenk, president of the Deutsche Chemische 
Gesellschaft. : 


THE next meeting of the International Astronomical 
Union will be held at Leyden, Holland, commencing 
on July 5, 1028. 


THE council of the Geological Society of London 
has this year awarded the proceeds of the Damiel- 
Pidgeon Trust Fund to Mr. William Elgin Swinton, 
who proposes to undertake the comparison of Britiah 
Mesozoic Reptilia with those from similar deposits on 
the continent of Europe. 


On Feb. 24 a dinner was given in honour of Dr. A. P. 
Coleman, professor emeritus of geology, University of 
Toronto. It was arranged by some of his colleagues, 
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former students, and other friends, and it was the 
occasion of the presentation to the University of 
Toronto of a portrait of Prof. Coleman, and also of a 
fund for the maintenance of a'gold medal to be known 

as the Coleman Medel This medal is to be awarded ` 
annually to the student who has obtained, at the tıme 
of graduation, the highest standing in hie olass in 
geology and mineralogy. 


Mn. Hunny THomas Trzarp, Principe] Assistant 
Secretary, Department of Scientific and Industrial 
Research, has been appointed by His Majesty the 
King in Council to be Secretary to the Committee of 
the Privy Council for Scientific and Industrial Research 
on the retirament of Sir H. Frank Heath from that 
office on June 1 next. 


Mrs. Bateson, widow of the late Dr. W. Bateson. 
Director of the John Innes Horticultural Instatution, 
Merton, would be glad of the loan of letters wntten 
by Dr. Bateson to any readers of Nature. The 
letters would be copied and returned without delay 
unless copies themselves are sent. We are sure that 
any readers who posseæ such letters will be glad to 
aseist Mrs. Bateson to bring together correspondence 
of personal or scientiflc interest carried on with Dr. 
Bateson. Communications should be addressed to 
her at 25 Bolton Gardens, London, 8.W. 5. 


Tua National Research Council of the United States 
recently granted authority for the establishment of a 
general committee on the physics of the erth. A 
number of subsidiary committees have already been 
elected to deal with such topics as the figure of the 
earth ; seismology ; terrestrial magnetism ; the age of 
the earth; the internal constitution of the earth; 
meteorology ; oceanography ; and volcoanology. The 
committees are largely American in constitution, but 
several British scientific workers have been included. 
Dı. Alfred Harker (Cambridge) has been invited to 
join the sub-committee on voloanology ; Prof. Arthur 
Holmes (Durham) that on the age of the earth; and 
Dr. Harold Jeffreys (Cambridge) that on the internal 
constitution of the earth. The results of the work of 
the various committees will be published in the 
Bulletins of the National Research Council. 


EXETER has been chosen this year as the centre 
for the meeting at Kaster for regional survey study 
usually organised by Leplay House. The choice has 
been determined by the fact that Leplay House and 
the University College of the South-West at Exeter 
are co-operating in & regional survey of the south-weat 
of England which, it is hoped, may have a, consider- 
able practical effect on the future development of 
this part of the country. An attractive scheme of 
study has been planned to cover the period April 
14-28, which will include, m addition to the usual 
lectures and opportunities for individual study, visite 
to Dartmoor, Crediton, Topsham, and possibly Teign- 
mouth, Dartmouth, and Brixham, thus covering 
a variety of types of geographical, economic, and 
industrial conditions ın the area. Arrangements are 
also being made for a summer meeting at Warwick 


APRIL 2, 1927] 


on Sept. 7-17. Particulars of membership, eto., may 
be obtained from the Secretary, Leplay House, 
65 Belgrave Rd., 8.W.1. 


Tra oouncil of the Institution of Mining and 
Metallurgy has made the following awards: The Gold 
Medal of the Institution to Prof. William Frecheville, 
in recognition of his services to the’ mining industry 
during a long and distinguished professional career, 
and to mining engineering education; The Consoli- 
dated Gold Fields of South Africa, Ltd., Gold Medal 
and Premium to Dr. Sydney W. Smith, for his paper, 
embodying much original research, on ‘' Liquation in 
Molten Alloys and its possible Geological Signifl- 
cance’; and the Arthur Claudet Students’ Prize to 
Mr. Robert A. Mackay for a paper on ‘‘ The Influence 
of Superimposed Strata on the Deposition of Certain 
Lead-Zino Ores.” i 


Tua Report of the Secretary of the Smithsonian 
Institution, submitted on Deo. 9 last, records the 
acquisition of the Dognin collection of Lepidoptera, 
by means of gifts from friends amounting to 50,000 
dollars. The collection contains 82,000 specimens, of 
which 3000 are types mostly from the New World, 
and will thus, it is claimed, grve the United States 
National Museum a better representation of American 
species in this group than exists in any other museum. 
In the same report Dr. Waloott states that during 
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the year the Smithsonian Institution directed or took 
part in forty scientific expeditions to various parts of 
the world. Most of these expeditions were for the 
collection of natural history specimens, and the report 
emphasises the urgent need for making such collec- 
tions before more species of animals and plants are 
extinguished by the rapid encroachments of civilised 
man. This great ectivity was rendered possible by 
the generosity of other organisations and of many 
private citizens. 

APPLICATIONS are invited for the following appoint- 
ments, on or before the dates mentioned :—A male 
assistant horticultural instructor at the Hertfordshire 
Agricultural Institute, Oaklands, Bt. Albans — The 
Clerk of the County Council, 28 Castle Street, Hert- 
ford (April 14). A head of the department of phar- 
macy of the Bradford Technical College—The Princi- 
pal, Technical College, Bradford (April 28). A lecturer 
in geography (man or woman) at Bedford College for 
Women—tThe Secretary, Bedford College for Women, 
Regent’s Park, N.W.1 (May 14). A teacher of wood- 
work and metal work at St. Olave’s School, Tower 
Bridge, S.E.1—The Head Master. A sanitary in- 
spector in connexion with the Sudan Medical Service 
— The Controller, Sudan Government, London Office, 
Wellington House, Buckingham Gate, 8.W.1. Civilian 
education officers of the Royal Air Force—The Beare- 
tary, Air Ministry, Adastral House, Kingsway, W.C.2. 


Our Astronomical Column. 


Comers.—A later orbit of Stearns’s comet, including 
observations up to Mar. 18, has been computed by 


Meærs. J. P. Möller and Bengt Strömgren (Copenhagen 
Caire. 144). 

T = 19027 Mar. 1:5645 U.T. 

om 6° 5T- 

02214 31:64 {27-0 

t= 87 8:15 


log g=0°56575, 


The plane of the orbit well with that found by 
Mr. L. E. I ut the date of perihelion 1s 
aix months earlier, so that no increase in light is to 
be expected. The comet is, however, an casy tele- 
scopic object, and should be followed for several 
months. The following observation was obtained by 
Dr. A. O. D. Crommelin : 
BA, 1927-0 8. DecL 


Mar. 274 0 48m 398 U.T. 15b 9m 228-40 1°43’ 887-2 


The comet was about 1l’ in diameter, with distinot 
central condensation ; the ition is in agree- 
ment with that calcula from the ve orbit, 
which ia probably near the truth. The following are 
the positions for 0t calculated from it: 


April 5, R.A. 16" 8™ 32°; N. Decl. 1° 86’; April 13, 
R.A. 142 57m 198; N. Deol. 4° 38’. 

Mr. G. Merton has found an image of Pons-Win- 
necke’s comet on a plate taken Feb. 25:06804 U.T. 
R.A. 1927-0, 145 4m 258-54; N. Decl. 23° 49’ 187-6; 
itude, 15; diameter, 15”. He has also measured 
tograph of comet Comas Sola taken by Mr. F. J. 

ves and gives the following position : 

Mar. 23:8729 U.T.; R.A. 1927-0, 45 36m 269-67 ; 
N. Deol. 30° 27’ 437°5 ; magnitude, 12:6. 


MBROURY AS AN Evene Sran.—Herr C; Schoch 
writes to say that he had many replies to his request 
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for observations of M as an evening star in 
February (Narurr, Feb. 12, p. 252). At Arosa, 1n 
Switzerland, it was visible for the first time on Feb. 
13, the arcus visionis bang M a the same as the 
value indicated by the old ylonian observations. 
The duration of visibility was 62 minutes at Arosa, 
66 minutes at Steglitx, the longest duration recorded 
at Babylon being 72 minutes. He noted the colour 
of Mercury, seen from Steglitz, as yellow, without 
admixture of red. Only three reports were received 
from the weather being generally cloudy. 
Herr Schoch’s latest value of the solar acceleration 
is 2’-98 if measured by the increase of 
but 1’-49 if measured by the distance gained, 
which is the more usual method. He ascribes the 
acceleration +o the lengthening of the day by tidal 
friction, and gives the formula, length of day = 24° 
reckoned as in 1900) + 0*-001047,, so that 52, years 
m 1900 will be required to make the day 1 second 
longer. T denotes the centuries after 1900. 


SournHRe Dountze Stans.—Mr. W. H. van den 
Bos, who is observing southern double stars, gives a 
third list in Bull. Aatron. Instit. Netherlands, 3, 114, 
containing 423 new pairs and bringing his total 
discoveries to 684, of which 50 are nearer than 0:24”, 
104 between 0-25" and 0-54", and 87 between 0:55” 
and 1:04”. Very few are of types B and M. More 
than one-third are of G, the order then being 
A, K, F. ý Sagittarii is an interesting star. The 

itudes are 5-5, 6-0, separation 0 2", spectrum Fö. 
This has also been observed aa a spectroscopic double 
at the Lick Observatory station at Santiago; both 
spectra visible, relative velocity 180 km./sec. Mr. 
van den Bos says “ This can ly relate to the 
visual pair, unless the eccentricity and inclination 
are large, the period short, and the spectrograms 
taken near the node.” 
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Research Items. 


ORIENTATION or CHURCHES.—In a leoture on 
“The Onentation of Churches,” recently delivered 
to the members of the Sidmouth Literary Society, 
the Rev. John Griffith paid a whole-hearted tmbute 
to the work of Sir Norman Lockyer in the study of 
stone circles from the astronomical point of view. 
His attention was first directed to the subject by an 
article by Sir Norman on “ The Agnecult Divisions 
of the Year” in Natur. in which it was pointed 
out that the omentations of stone circles grouped 
themselves around February, May. August, and 
November. This ‘farmer's year’ was basel vet 
a division of the year with which he himself had 
been familiar from boyhood and, as he had at once 
pointed out to Sır Norman. comeided with the Celtic 
divisions of the year of tradition and folklore ; while 
English fairs, as dated at the nning of the last 
century, clustered around these four points. These 
facts indicate a continuous calendneal usage from 
the present day back to the stone age, over a period 
of 4000 years. Stimulated by this result of the 
application of astronomical methods to the study 
of ancient monuments, Mr. Griffith has devoted 
himself to investigating the onentation of the older 
churches of Great Britain and has obtained similar 
results. He finds that, allowing for a differance of 
five days in the calendar between the twelfth century, 
when most of those churches were built, and the 
present day, there appears to be evidence of dedication 
to a popular saint, who often differs from the official 

tron saint. In Wales the choice is generally 
imited to four saints, Mary, Michael. Peter, ancl 
John the Baptist, while everywhere the feast of 
St. James with St. Philip on Mayday ja popular as 
occupying a seat which, since the dawn of traditional 
history, has been held by one pagan deity or another. 


Rest PERIODS in New GuINEA.—In Alan for 
March, Prof C. G. Seligman desernbes the alternation 
of rest and work periods among the Sinaugolo of Ri 
District, New Gumea. Among this people the Auba 
could be bwlt and the great feast, the tabu, be 
celebrated only during the kaba period; while in the 
period known as dauka, intervening between two 
tabu feasts. the drum was not sounded! or the cus- 
tomary amall feasts held, while only those known as 
dauka, feasts accompanying payment for a wife, and 
death and mourning feasts, could take place, dancing 
being to the accompaniment of bamboo dancing 
sticks and not the drum. Food was not piled on the 
dubu but on temporary platforms. Otherwise life 

roceeded os usual, and the customary hunting, 

hing, planting, and sexual taboos were observed. 
A dauka period recurred every second or third year. 
According to the explanation of a Sinaugolo headman, 
these periocla were instituted to secure the proper 
observation of these ceremonies, and a relaxation 
from the toil of ordinary life represented by the dauka 

iod. In the tabu teast ital all neighbouring and 

mendly villages take part, but it ıs given by one 
portion of a4 vill or by a clan, though sometimes 
two clans united for the purpose The preparations 
involved the collection of stores of food under a 
taboo. Food for the first ceremony, the Ardua, 18 
collected from neighbouring villages, this virtually 
constituting an invitation and acceptance of an 
invitation to the feast. This food was distributed to 
the visitors from neighbouring villages in the kidua 
ceremony. On the next day the pigs given at the 
baiseno, a dance preceding the tabu feast by about a 
month, were hung to the dubu. Then follows the 
giving away of the tabu, an emential feature of which 
was the boasting of the men with the object of 
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instigating visitors to undertake the next tabu. For 
the next two or three days feasting follows, in which 
the pigs given at the barseno are killecl and eaten. 


EARLY CHINESE CaRTOGRAPHY.—The oldest two 
meps of China known to exist were found some vears 
ago at Hstanfu, the capital of the Shensi province, 
and were described by Prof. E. Chavannes in 1903. 
These maps formed the subject of a lecture by Prof. 
W. E. Boothill to the Royal Geographical Society on 
Mar. 14. They are engraved on stone, and preserved 
among other stone tablets. Chavannes dated the 
earlier of these maps 1043, but it 1s lees easy to decide 
the date of the map from which much of ıt was copied. 
Prof. Soothill’s conclusion 1s that the larger map is 
part of Chia Tan’s map completed in a D. 801, and 
that ıt may have been based on P’ei Haiu’s maps of 
the third century, not directly. but ratber on copies 
elaborated by local cartographers. He believes that, 
with some change ın names, tt may be taken to repre- 
sent China as it was known in the eighth century. 
The second map would appear to be more recent. 
It lacks the marginal notes of the other, and 18 covered 
by a gnd of 100 li squares. Prof. Soothill thinks that 
it was drawn by an unknown cartographer some time 
during the three centuries preceding a.b 1100, that 
18, aher the time of Chwa Tan. It suggests an 
endeavour to reconstruct P'ei Hsiu’s lost map, namg 
his net system, but ıt shows an advance in accuracy 
from Chia Tan’s time. 


EskKiMO IN Eagt GREENLAND.—In a lecture to the 
Royal Geographical Society on Mar. 21 on the 
Cambridge ee aoe which he led to East Greenland 
last summer, Mr. J. M. Wordse referred to the traces 
of former Eskimo habitation which occur on that 
coast. A search of the coast on between Sabine 
Island and Scoresby Sound revealed a number of tent 
rings, groups of winter huts, and a few graves. 
Clavering Island 1s rich ın remaing : some regions, on 
the other hand, showed no traces. The conclusion is 
that the Eskimo can never have been very numerous 
on the east coast, and Mr. Wordie believes that the 
evidence points to only one period of immigration 
during which the Eskimo arrived by the north of 
Greenland. This 13 a reversion to the earlier views 
of H. P. Steensby, who held that the Eskimo followed 
the musk-ox by that route. Recent examination of 
the north coast of Greenland by K. Rasmussen renders 
that route unlikely, not merely in the lack of Eskimo 
remains but in the absenoe of game or possible hunting 

unds and the bad travelling conditaons. Mr. 
Vordie visited the new Eskimo settlements formed 
by the Danish Government on Scoresby Sound, which 
are composed of Eskimo of pure stock from Ang- 
magaadik, the one surviving Eskimo settlement from 
the original colonisation of that coast. If game 
resources last, the prospects of these new colonies are 
good, but 1t must be remembered that the disappear- 
anoe of the majority of the east-coast Eskimo durng 
the nineteenth century was probably due to the 
exhaustion of resources. The same might ocour again. 


Fishery INVESTIGATIONS AT CULLERCOATS.—The 
results of the investigations carried out at the Dove 
Marine Laboratory, Cullercoats, during the vear 
ending June 30, 1926, are given in Report 15 (N.8.), 
which has recently been issued by the Laboratory. 
Mr. Storrow and Cowan deal with their observa- 
tions of the length, age, growth, and sexual condition 
of some 4600 herrings irom commercial lancings from 
the Shetlands, Firth of Forth, East Anglia, north-west 
and south of Ireland. Imsh Sea, and Clyde. Mr. Gul, 
biochemist at the laboratory, gives a preliminary 
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desorption of some investigations regarding the 
characterisation of the flesh protein of the herring, 
the subject being attacked from the point of view of 
the amino-acids present. Mr. Gill also reports on his 
estimations of the quantity of dissolved oxygen m the 
waters of the River Tyne. The percentage ın the tidal 
region follows very leas the amount of fresh water 
coming down the river, both being at & maximum in 
the winter and ata minimum inthe summer. Heavy 
rains, however, even for a few days, can raise tho 
oxygen content of the estuary from its low summer 
values to the high winter values. Mrs. Cowan 
desoribes the ath under aquarium conditions of the 
lumpsucker (Cycloplerus lumpus) reared from the egg. 
Prot. Meek deals with some interesting replies to a 
letter o:rculated among fishermen and fishery offloers 
requesting their opinions on the currents along the 
east coast of Great Britain. 


VARIATION IN Earwias.—The bimodality of the 
curve for forceps-length in male earwigs (Forficula) 
has been well known since the original observations 
of Bateson and Brindley in 1802. Diakonov in 1925 
published further evidence, from material collected 
in Russia, that the forceps are dunorphic and that the 
difference is probably not a genetic one but represents 
two independent positions of equilibrium for forceps 
development. He also showed various relationships 
between forceps-length and body-size, but the data 
were not fully analysed. Prof. J. 8. Huxley (Jour. 
of Genetics, vol. 17, No 3) has now published the 
onginal measurements and added a further analysis 
of this apparently unique type of dimorphism. He 
finds that plotting the logamthm of foroeps-length 
against the logarithm of body-length gives a straight 
line, mdicating that this organ has the same growth- 
mechanism as other organs showing pepe Soa 
growth Wath increasing body-size there 18 a tendency 
for the forceps to shift from short to long, the forceps 
of the largest animals always coming in the long 
group. In a colony under unfavo le conditions 
there was a decrease of mean body-aize. but the means 
of forceps-length were scarcely affected. Neverthe- 
leas, the percentage of individuals in the population 
with short force was considerably increased. 
Similarly, more Favourable conditions shift the 
forsepe E of some individuals during their 
development from the short to the long type. But 
there 18 still no evidence as to why there should be 
two positions of stability in forceps-length with a gap 
between them. This can probably only be determined 
by experiment. 


MICRO-ORGANISMS IN TrcKs.—Part I. of the llth 
and 12th Reports of the Director (Sir Arnold Theiler) 
of Veterinary Education and Research of the Union 
of South Afnca (Pretoria, Sept. 1926, 817 pp.) con- 
tains twenty-aix papers ranging over the varied work 
of this active Department—serological investigations 
and other studies on blood and on inoculation, proto- 
zoology, helminthology, entomology, and studies on 
grasses and other plants. Attention may be directed 
to the account, by Dr. E. V. Cowdry. of a group of 
micro-organisms transmitted hereditarily in ticks and 
apparently unaasociated with disease. These organ- 
isms are pleomorphic, bacter1um-Lke, and intracellular, 
and they stain much less intensely with ordinary 
methods than most bacteria. They were found in 
fifteen different species of ticks, including representa- 
trves of the side as well as the Ixodide. No 
evidence could be found of injury to the tissues of the 
ticks other than physical distention of the cells to 
accommodate large numbers of the organsims. They 
were found in every tick examined. not only from 
South Africa but also from Jamaica, Trinidad, Hono- 
lulu, and several parts of the United States; and as 
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they were present in the eggs of ten species and in the 
unfed larve of seven species, ıt was concluded that 
transmission wes hereditary. The organisms in 
several respects resembled Rakasta, but were of 
larger sıze. They also resembled the symbionts of 
certain lice and blood-feeding flies, but they never gave 
rise to definite organ-like structures comparable with 
the mycetomes, and they were restmcted to the 
Malsighien tubes ancl the , Whereas the symbionts 
referre to are confined to the digestive tract. 


THE UTILISATION OF POLLEN BY THE HONEY DEE.— 
In a paper entitled ‘‘ The Collection and Utilisation 
of Pollen by the Honeybee.” published as Memoir 98 
(June 1926) of the Cornell University Agmoultmal 
Experiment Station. Mr. Ralph L. Parker contri- 
bute observations of considerable interest. Pollen 
is known to be the chief source of protein in tho food 
of bees, and a lack of ıt reacts deleteriously upon the 
developing brood. The adult bees uge the nitrogenous 
material of pollen in the elaboration of the brood food 
that ıs fed to the larvm for tho first two days after 
eclosion from the egg. This predigested food 19 fed 
to the queen all through her larval lıfe. The worker 
and drone larvre, on the other hand, are fed after wards 
with @ mixture of honey and undigested pollen. 
Substitutes for pollen such as rye, oata, corn, pea-meal, 
etc., were not found to be beneficial. The feeding 
with such substitutes is a failure, since, although it 
may stimulate egg-laying by the queen ancl broocd-care 
by the workers, larval development 15 not completed. 
Some of the simple sugars and proteins of pollen are 
available to the bee. but most of the other contents 
are not available. Proteolytic enzymes have been 
shown to be present in the bee's alumentary canal. but 
the actual proteins of pollen utilised by that m-ect 
have not, so far, been identified. Bee-keepers in regions 
which at times experience a shortage of pollen during 
the beginning of the season, are adv1 to preserve 
combe of pollen for use during such an eventuality, 
since no efficient substitutes can bo recommended. 


ORE DRESSING IN CanaDA.—The Annual Report 
of Investigations in Ore Dressing and Metallurgy for 
1925 by the Mines Branch of the Canadian De - 
ment of Mines has just been published aned snows 
evidence of very active work. A number of complex 
ores, e.g. silver-lead-zine, gold-copper. copper-lead- 
zine, etc., have been investigated, and satisfactory 
methods for the treatment of the ores have in most 
cases been devised. A new process ia outlined for 
the treatmerit of ilmenite. producing a titanium 
oxide concentrate capable of being used for the 
production of pigment: and other purpoees. Detailed 
reports -upon the concentration by flotation of 
Canadian molybdenite and graphite ores are also 
included. Jt 18 evident that this section of the 
Department of Mines is doing excellent service in 
the development ot the Canadian mining industry. 


Tue PALAQONITE FORMATION oF I[cELAND.—The 
first of a series of papers descmbing & comprehenrive 
study of the Icelandic eruptives (based on a collection 
made in 1924 by Dr. G. W. Tyrrell and Dr. M. aA. 
Peacock) appears in the Trans. Roy. Soc Edn., vol. 
55, Pt. 1, No. 3, 1926. It consists of a preface to the 
series, followed by an acoount of the ic tufs by 
Dr. Peacock. These are either sideromolan-tuffis or 
palagonite-tuffs. The former consist of basalt glass 
which has been drastically chilled and fragmented 
owing to the sub-glacial extrusion of basalt magma. 
The palagonite-tuffs are the older siceromelan-tuffs 
which have been hydrated, usually by submersion 
beneath the sea or by hot springs. It 1s shown that 
palagonite 18 essentially the hy roge! of sideromelan, 
the hydration being accompanied by a partial joss of 
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lime and soda and an almost complete oxidation of 
iron. The pelagonite due to submersion 18 an 
isotropic yellow gel, but ın that due to the action of 
hot springs there is an obscurely birefringent fibrous 
structure. Both types are unstable and tend to 
orystallise with loes of part of the water into chlorites 
and zeolites. It is suggested that Fermor’s proposal 
to use the term palagoniie for chlorophsite and other 
late-magmatic hydrous residual materials in basaltic 
rocks should be discontinued, since the latter, though 
of somewhat similar composition to that’of the 
Iceland palagonite, have originated by an entirely 
different process. 


THe COMPOSITION OF Mrrronrres.—In the Proc. 
Amer. Phil. Soc., vol. 65, No. 2, p. 119, G. P. Merrill 
summarises recent work on the chemical and mineral 
composition of meteorites. The chief point of interest 
is the result of a series of carefully conducted analyses 
of representative masses. Twenty-eight terrestrial 
elements have so far been detected, among those not 
found being antimony, arsenic. barium, strontium, 
fluorine, lithium, tin, lead, zinc, and gold. ‘This is 
a particularly significant list, for it includes many of 

common ore- and gangue- ing elements that 

are associated with the continental rocks of the earth. 
The characteristic ore-making elementas of nontes and 
peridotites, such as copper, cobalt, nickel, and the 
latinum group, are all present, as would be expected. 

e minerals of meteorites are in many cases ot ato 
that can be accounted for, provided that oxygen was 
relatively deficient in the medium from which they 
crystallised. It is pointed out that nothing akin to 
rocks of the ite family has been found in mete- 
orites; and further, that meteorites have never been 
found in terrestrial beds of any geological horizon 
but the most recent. Mernil regards the possble 
meteoric origin of tektites as still unproved. 


CoaL CaARBONISATION.—On Feb. 8, 1927, Dr. C. H. 
Lander, Director of the Fuel Research Board, read a 

per before the Institution of Petroleum Techno- 
ogists on ‘‘ The Production of Oil from Coal.” The 
history and work of the Fuel Research Department, 
whioh set out to study this problem in particular, was 
surveyed. ‘The most interesting was a disclosure 
of recent experience with vertical retorts of cast iron. 
Coal has been carbonised at 625° continuously in 
this retort setting, from March to December 1926, 
when it was let down for inspection. These retorts, 
which are again in use, are stated to have been easy 
to operate, and the coke product has given satisfaction 
to consumers. Yields of tar reaching 18 gal./ton were 
obtained, and it is believed that the retorts approach 
technical success More experience of protracted 
working is necessary before commercial success can 
be assessed. 


IRREGULAR Enussion oF X-Rays.—Any experi- 
mental work with X-rays in which unusual dis- 
continuities are recorded 18 now of particular interest, 
in view of its possible bearing on the J-phenomena 
which are being investigated by Prof. and 
his school. It has already been shown that in certain 
circumstances the relation between the intensity of 
a number of characteristic rays and the voltage on 
the bulb changes abruptly at about 45 times the 
minimum potential uired for the excitation of 
each. D. Nasledow and P. Scharawsky, working in 
the X-ray Institute at Kiew, now report similar 
changes when a Muller tube of the hot filament type 
is run at constant voltage and with a variable current 
(Zeit. fier Phys., 41, p. 155, 1927). The Ka and Ks 
Jines from a copper target were separated by reflection 
from calcite, and their intensities were measured by 
an ionisation method. When less than 4 milliamperes 
were passing through the bulb, the intensity of either 
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line was closely proportional to the current; for 
"Boga currents the rate of increase was linear, but 
ess rapid than before. A break still took place at 
4 milliamp., when the exciting voltage was raised 
from 30 kilovolta to 45 kilovolts. No explanation 1s 
offered of these resulta—which the authors pro 

to extend—but the apparatus appears to be described 
in sufficient detail to.permit of comparison with the 
experience of other workers m this field. 


Forms or SunpHusn Trioxipe.—The Gazzetia 
Chimica Italiana for Jan. 1927 contains a seres of 
memoirs by G. Oddo and A. Casalino on the different 
forms of sulphur trioxide, which were studied some 
man ago by Oddo. The vapour density of the ee 
orm at 25° is only slightly above the value for SO, 
suspen ie slight association may be present. The 
amorphous and fibrous solid varieties gave mole- 
cular weights about 83 77 as a mean. The solutions 
of the trioxide ın phosphoryl chloride were found to 
give Kolid solutions in all proportions, and the results 
of the depression of freezing- point were therefore 
irregular and unsuitable for the determination of 
the molecular weight. In anhydrous sulphuric acid the 
molecular weight of the liquid form was 80, of the 
fibrous form 88. The papers contain a detailed 
description of the preparation of the different forms 
of sulphur trioxide and of the transformation of one 
form into another. 


MAGNETIO OBSERVATIONS IN AUSTRALIA.—Magnetic 
observatories in the southern hemisphere are so few that 
it 19 an event of some mmportance when a new one is 
instituted. For many years, only one magnetic observa- 
eae was in operation in Australia, at Melbourne, 
and even this was of lumited service to magnetic science 
owing to the non-publcation of its observations. 
Gradually this observatory became disturbed by electric 
tramways, and in 1919 a new observatory, 34 miles 
away, was built. The magnetograph house 16 above 
ground, and consists of a chamber within a chamber, 
the walls being well lagged to reduce temperature 
changes. No attempt is made to control the tem - 
ture of the inner room by artificial heating. ere 
18 no resident observer, the records bemg changed by 
a local resident, who also isters a tume-break at 
the beginning and end of each record. The records 
are posted weekly to Melbourne for development 
and computation; an observatory official visits the 
station monthly to make absolute observations for 
base-line values, and to execute any necessary ad- 
justmenta. The etogrephs are of the Eschen- 

agen type; the lute instruments include a 
Kew etometer and a Schultz earth inductor. 
During 1024, which appears to be the frat year for 
which hourly observations are published, the vertical 
force instrument gave considerable trouble, there 
being changes in scale value and base line; the 
horizontal force magnetograph had a nearly constant 
scale value. The resulta are given in an (undated) 
publication, “Melbourne Observatory: Hourly values 
of the magnetic elements at Toolangi in 1924.” It 
is very satisfactory that the Director, Dr. J. M. 
Baldwin, has been able both to institute this new 
observatory and also to obtain publication of hourly 
values of the elements, a course which places the 
observations go fully at the of investigators 
It ia to be hoped t in 
time the Government of Victoria may provide the 
funds necessary for a resident observer, without 
hich it 18 impossible to maintain a etic obser- 
vatory with full efficiency. The only other magnetic 
observatory in Australia is the one recently instituted 
by the Department of Terrestrial Magnetism of the 
Carnegie Institution of Washington ; it 13 situated near 
Perth, Western Australia. 
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The Botany School of the University of Sydney. 


He opening of the new Botany School in the 
Univermty of Sydney is an event not only 
important for the British Empire, but also for the 
world at The bwiding is in modernised per- 
pendicular thio and harmonises with the main 
structure of the University of Sydney, which presents 
some interesting resemblances both in its archi- 
tecture and its origin to the well-known main building 
of the University of Toronto. The oonstruction is 
in stone, and the buil is so arranged that it will 
be an ornament to the Univermty for many years. 
Although architecturally attractive, it does not re- 
present the petrification of the science in the Pierian 
Springs of architecture rightly dreaded by Thomas 

uxley, for ıt is KA well Lighted, spacious, 


before long, be remedied in view of the great interest 
which the public in Sydney has begun to take in 
botanical science. 

A physiological laboratory is also among the rooms 
in the Botany School, and ıt supplies excellent facilities 
for the prosecution of that important side of the 
science. Numerous research rooms for the staff and 
advanced students are included in the plan of the 
buil , and last, but not least, the lecture theatre 
is capable of seating two hundred students. 

The building was formally opened on Nov. 6, 1926, 
in the presence of the Governor of New South Wales, 
the Vice-Chancellor of the Unrvermty, and Prof. 
Anstruther Lawson, the head of the school. Prof. 
E. C. Jeffrey, of Harvard University, was present as 





FIG. 1.—Botany Sohbool of the University of Sydney, N.S W. 


and in every way practical. The entrance is adorned 
by representations of some of the great masters in 
the science. The idea of commemorating the t, 
however, is not confined to the exterior of building, 
for the laboratories and other work-rooms are named 
after disti ished botanista. The botanical museum 
bears the names of Bentham and Hooker, and ita 
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est of honour to deliver an address and also the 
ormal felicitations of this erie 
The opening of the new Botany School in Sydney 
Univ is a scientific event of the first magnitude, 
because it supplies an equipment in the southern 
isphere in every way adequate for the carrying 

on of botanical investigation. The facilties pro- 
vided by the Botany School, in fact, compare most 
favourably with those which are offered by the a 
universities in the northern hemisphere. In hi 
remarks Prof. Jeffrey referred to the great advan- 
tages which A asia presents to the students 
of plants, combining as it does a great variety of 
environment with healthful conditions of existence 
and a stable and well-organised government. Austral- 
asia, in fact, unites to a large extent the advan- 
tages of the tropics with the comfort and salubrity 
of temperate regions. The flora of Australa is quite 
as in ing as its fauna, but not nearly so well 
known. It wes suggested, further, that it would 
be a great advantage if every student of botany in 
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the northern hemisphere could some time or other 
visit Australasia. Prof Lawson, in the name of the 
University, offered the full hospitality of the botanical 
Jaboratory to visiting botanists. 

The Botany School of the University of Sydney 
18 a monument to the zeal. capacity, and artistic 
sense of Prof. Anstruther Lawson. The school has 
alreacly a la and growing body of students and a 
highly creditable list of published researches. 

E C.J. 


Animal Breeding Research Department, 
University of Edinburgh. 


\WeE have received from the Director, Dr. F. A. E. 

Crew, the sixth annual report of the Animal 
Breeding Research Department of the Univerrity of 
Edinburgh. This department has recently received 
twe la benefactions, namely, £10,000 from Lord 
Woolavington toward a fund for convert the 
directorahip into a University chair, and £30.060 for 
general purposes from the Rockefeller Fund, so that 
the Department has the happy prospect of enlarging 
the scope of its work. 

The report before us contains’ the list of a large 
number of problems of inheritance which are being 
attacked. but the progress made with the solution 
of any of them seems to be but moderate. ~All of them 
will require a long stretch of years beforo any oon- 
siderable advance is made towards their solution, 
and in the case of domestic animals, the numbers 
with which it is possible to deal are too small to 
justify & successful analysis into Mendelian * factors.’ 

More striking results are obtained from the investiga- 
tion of endocrine reactions. We may clirect attention 
to some extremely interesting resulta of extirpation of 
gonads in the mouse obtained by Mr. Kasur. The 
weight. of the male remains unchanged, that of the 
female mncreases, but the kidney of the normal male 
13 much heavier than that of the normal female, 
whereas the E and spleen of the former are 
considerably lignter than those of the latter After 
castration the kidney of the male decreases whilst the 
thymus and spleen increase in weight, so that in all 
these respects the animal approaches the female type. 

Another thought-provoking result was obtained by 
Mr. A. W. Greenwood acting in collaboration with the 
Director. He grafted into the body of a female chick 
four days old, after removing her ovaries, the testes of 
her brother. The bird assumed the plumage of the 
cock. Tlus isin accordance with Zawadovaky’s inter- 
esting results, in which he converted a cock into a hen 
and vice versa by the transposition of the gonads. 
But in the case under consideration the bird, after a 
subsequent moult, reverted to the plumage of the hen. 
A post-mortem examination revealed the fact that a 
small fragment of the functional left ovary had been 
left in the body by the operation, but that this remnant 
had degenerated. Not only, however. had the testis 
grafts survived and produced an abundance of testı- 
cular tissue, but ovariotomy had stimulated the 
vestigial mght ovary to activity and it had also 
produced testicular tissue, so that the bird was in fact 
over - masculinised. Messrs. Greenwood and Crew 
advance the hypothems that the ovary exercises a 
heavier drain on metabolism than the testis, and that 
the distinction between male and female secondary 
sexual characters is due to the degree of strain exer- 
cised on the organisation by the respective gonad in 
each case. If the testis is artificially increased in bulk 
beyond the normal, it exercises a atrain equal to that 
of the ovary, and hence the secondary sexual char- 
acters of the female are produced. E. W. M. 
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Experiments on Molecular Complexity. 


JPROF. H. BRERETON BAKER, for his presi- 

dential address at the annual general meeting 
of the Chemical Society on Mar. 24, chose as his theme 
‘ Experiments on Molecular Complexity.” He had 
claimed that, lıke Sir Isaac Newton, ‘* hypotheses non 
fingo.” but, speaking later at the anniversary dinner, 
admitted that he was an inveterate maker of hypo- 
theses, which, however. he forbore to publish. 

The investigations described in the address arose 
out of the observation. some five years ago, that if 
liquids of very varying types were subjectel to 
prolonged clrying, the boiling points were raised to a 
very considerable extent. hits rise, ascribed to an 
increase in the complexity of the molecules, takes 
place with typically unassociated liquids; hence it 
may be that all hquds are capable of association. 
Since water can also promote dissociation, it 18 con- 
ceivable that its absence might influence the molecular 
complexity in opposite directions; so far, however, 
dry liquids boiling at subnormal temperatures have 
not been obtained, although dry benzene has been 
separated into fractions boiling at 80° and 118° 
respectively. Further researches were carried out to 
see if catalysts other than water are effective, the 
experimental methods involving measurements of 
vapour density and surface tension. 

reliminary experiments in barometer tubes with 
very pure sugar charcos! gave definitely positive, 
although not quantitatively reproducible, results. 
For example, the vapour pressure of ethyl ether at 
16° was rained by 25 mm., of mothyl alcohol at 35° 
by 12 mm., and of benzene at 23° or 37° by 2 mm. 
Prolon experuments with Smith and Menzies’ 
methods still gave variable results—a circumstance 
which has led Prof. Baker to two somewhat important 
deductions. First, a catalvat evidently acta very 
slowly, and sometimes in & tion contrary to that 
shown in the final equilibrium; secondly, a pure 
liquid appears to have no constancy of composition, 
but possesses & vapour pressure which depends on the 
history of the specimen. It therefore became neces- 
sary to employ a method by which the vapour pressure 
of the liquid could be balanced against that of the 
liquid with the catalyst. 

Such a method made use of a U-tube containing 
mercury, the horizontal upper ends each carrying a 
por of bulbs, and being connected by a capillary tube. 

he liquid could thus be distilled on to e catalyst, 
the capillary junction closed, and the difference 
arisin between the vapour pressure of the pure liquid 
ancl that in contact with the catalyst could be direotl 
measured. Acetic acid, benzene, methyl alcohol, 
ether, and bromine were examined, the catalysts being 
charcoal, platinum black, or thona In every case 
the catalyst caused an increase in the vapour pressure 
of the liquid ; such a difference was, indeed, clearly 
apparent in a sample tube exhibited. An even more 
striking exhibit was a two-limbed tube in which, three 
weeks previously, acourately measured equal volumes 
of bromine had been placed, one of the limbs also 
containing charcoal. After evacuation, the tube had 
been sealed; so much bromine had afterwards 
distilled from the limb containing the catalyst that 
the charcoal was left almost dry. A refinement of 
the barometer tube method showed that the difference 
was increased by heating and diminished by cooling ; 
heating and afterwards cooling to 20° always caused 
an increase In vapour pressure. and cooling the reverse, 
the o al value for a particular catalyst being 
resto only after some weeks. 

For the surface tension measurements Ramsay and 
Shields’ method was employed, the diameters of the 
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nears resistant capillary tubes being determined 
tly to one-thousandth part of a milimetre. 
Comparison tubes were, of course, always used., It 
was noteworthy that the pure liquid, for example, 
acetic acid, does not reach its normal value until eat 
weeks after S. the process of boili 
remove air clear dissoqiation. ‘Thus, 
3 deve tha molevular t was 1:568 x 60, and after 
3 weeks or 9 months, 2-097 x 60. Heating for a short 
period m most cases increased the molecular oom- 
pony, whilst E for a long period decreased it. 

o catalyst, w ve a molecular weight value for 
acetic acid (m after 3 weeks). of 2-525 x 60, did 
not mmediately produce its maximum effect on the 
complexity of i molecules. 

Prof. 


Baker considers that all ral may be re- 


garded as analogous to a dissociable gas such as 
nitrogen tetroxide, the processes of association and 
dissociation, however, bemg much slower for liquids 
vet for erie Tho effect of the presence of* solid 

as would be expected, is much slower for 
yrn than for the gaseous condition, and it is 
t to understand how their special influence is 
a. The president acknowledged the help given 
to him by hie assistant, Miss cae pan Carlton. who 
has done a aa portion of the experimental 
work, ` 
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University and Educational Intelligence. 


EDpbINBURGH. — Mr. Y. Gordon Childe has been 
appointed by the University Court as the first occu- 
pant of the Abercromby chair of archswology. This 
chair was founded in 1925 in accordance with 4 
pera for 1ta endowment in the will of the Ne 

rd Abercromby, the well-known FEA 
authority on the po of the bronze age in 
Mr. Childe was ed at the University of Sydney, 

his M.A. degree, he was awarded 

a clasaiodl scho ip tenable at'Oxford. He became 
a member of Queen's Coll , Oxford, in 1914, took 
his B.Litt. in 1916, and a class in the honours 
school of Lnteras Pamano m 1917. After a short 
iod spent in Australia, Mr. Childe returned to 
land, and since then has been in archæo- 


logical resefircli and has acted as librarian of the Royal - 


Anthropological Institute. He has published a4 


number of papers in archeological periodicals and 
two books of t erudition and o ity m the 
History of tion Seriea—* Dawn of 


European Crvileation’”’ and “ The Aryans.” 


Laeps.—The Miners’ Welfare Committee has offered’ 
a contribution of £10,000 towards the cost of erection 
of a new building for the Mining Department of the 
University. This shares with the Department of 
Coal Gas and Fuel Industries a building which was 
erected m 1906, but now, owing to the growth of both 
departments, it has become inadequate. The 
ment has received loyal support from the industry. 
Since 1899 the West Yorkshire Coal Owners’ Associa- 
tion has made an annual t, and has recently 
contributed £25,000 to the Bniveoaity Development 
Fund, while contributions from individual members 
of the mining industry amount to more than £2500. 
The rt thus given by the industry may not 
roan a result in the Department being 
the first part of the building scheme to be undertaken. 


Lonpon.—-Mr. W. E Le Gros Clark has been 
appointed as from Sept. 1 to the University chair of 
anatomy tenable at St. Bartholomew’s Hospital 
Medical College. In 1924 Mr. Clark was awarded 
the Hunterian Medal for anatomical research, and was 
elected a member of the Board of Examiners for the 
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Fellowship of the Royal College of Surgéons. He 
has published numerous contributions on the -skulls 
of primates in the Proceedings of the Zo Society, 
Journal of A , and snmilar publications. 

.Dr. Hamilton idge has kies appointed as 
from Sept. 1 to the Uni hystology 
tenable at. St. Bartholom ital Medical 
College. Dr. haetaa PAARA 
College, Cambridge, smce 1912, ahd was awarded 
Horton Smith Prize in 1918. Since 1919 he has been 
lecturer on organs of special sense and senior demon- 
strator in physiology at the Physiology Laboratories, 
Cambridge. He has published numerous m 
hanen of the Royal Society, 1922—25, P hical 

Philcoop hioal a and the Proceedings of the C dge 


The Pion xotoratea have been conferred : 
D.80. in statistics on Mr. A. E. R. Church (Uni- 
versity College), for a thesis entitled “‘On the Means 
and Squared Standard Deviations of small Sam i 
from any Population ” ; D.Sc. in pa os on Dr. 
Johnson, for a thesis entitled ‘ Te Structure 
Origin of the Swan Band Spectrum of Carbon,” and 
other papers. : 


Oxrorp.—The Delegacy for Extra-Mural Studies 


ro ham: as ne “eganepa deal ce for 
teachers o spe ee eer aap a iy ig 3-12. 


The course, which is oe of the annual summer 
meeting organised by Delegacy, will deal mainly 
with recent developments kg z.oolo Further 
oe and application forms can obtained 

m the Rev. F. E. Hutchinson, Acland House, 
Broad Street, Oxford. 





THE annual value of the Beit memorial fellowships 
for medical research has been increased and will take 
effect as from October ] next. An election of junior 
fellows will take place in July next. Applications 
upon & prescribed form must be sent on or before 
June 1 to Sir James K. Fowler, Hono Secre 
Beit Memorial Fellowships for Medi Research, 
35 Clarges Street, W.1. 


Taa Air Council has decided to increase the number 
of prize cadetahips in the Royal Air Force offered for 
competition annually from three to twolve. These 
cadetabips enable boys to complete the two years’ 
course at the R.A.F. Cadet Co College: well, at a 
bcabiof oeiy £10 Ge elito thein panita. Candidates 
are selected at an examination held by the Civil 


Service Commission in June and November; they 
must be between 174 and 194 years of , and must 
be in possession of ool ificate A or Applica- 


tions for the June examination must reach the Civil 
Service Commussion on or before May 4. Further 
information can be obtained on application to the 
Secretary, Air Mmistry, London. W.C.2. 


Ta list of “Studentsa from other Countries in the 
Universities and University Goll of Great Britam 
and Ireland in October 1926,” issued by the Uni- 
versities Bureau of the British Empire (50 Russell 
Square, London, W.O.1), contains more than its title 
suggests. It is a register of the names of students 
from other countries attending each institution of 
university rank, and may appear, therefore, to have 
either the virtues or eas of a public card- meer 
according to the or predilection of sae 
seeking the type of information afforded b t of 
actual names. It is to be noted, however, t on one 
page the number of students from each country is set 
out. The following extracts from that pose. may not 
be without tficance: Africa, 1054 ; rica, 824 ; 
Asia, 1754; Europe, 643; The Pacific, 321. 
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Calendar of Discovery and Invention. 


April 3, 1449.—-In the Patent Roll, 27 Henry VI., 
Part 2, No. 468, ıs the grant of letters patent, dated 
April 3, 1449, to John of Utynam, born in Flanders, 
for the exclusive right of making coloured glass for 
twenty years. This 18 the earliest known example of 
an iwndustrial monopoly patent in England or else- 
where. John came to land at the King’s com- 
mand to make glass for Eton College and St. Mary 
and St. Nicholas College, Cambridge, and because the 
said art had never been used m England and John 
intended to instruct divers lieges of the King in many 
other ‘arts never used in the realm, the King granted 
that no lege of the King learned in such arta was to 
use them for a term of twenty years against the will 
and consent of John under a penalty of £200. 

April 4, ee cae the course of his lectures at 
Birkbeck College, Chaloner remarked, ‘‘ The man who 
elqjinates phosphorus by means of the Bessemer 
converter will make his fortune.” This chance 
remark fixed iteelf ın the mind of Sidney Gilchmnst 
Thomas, the police-court clerk, who after some years’ 
experiments solved the problem, and in 1877 and 1878 
took out patents for the manufacture of * basic ° steel. 


He was assisted by several metall , but ıt was 
Windsor Richards who on April 4, 1878, made the 
first successful expermments on & scale, these 


carried out at the works of Bolckow, Vaughan, 
and .. Middlesbrough. Thomas reaped a fortune, 
but died at the early age of thirty-five years and was 
buried in the Passy Cemetery, Paris. 

Apni 5, 1864.—An important improvement ın 
photography was announced by Swan in his paper on 
the new carbon process read to the Photographic 
Society on Aprl 5, 1864. Swan employed a tissue 
“aB phant as paper, and as t rent and smooth 
as glass, formed of collodion on the one side, and of 
gelatine impregnated with ammomum bichromate, 
carbon (indian ink) and saccharine matter ( ) on 
the other.” Swan's process was at once adopted, 
notably in France, ancl to ıt we owe the finest repro- 
ductions of famous pictures. 

April 6, 1911.—Leaving New York in the Roosevelt 
in July 1908, Peary oan set out for the Arctic, and 
on April 6, 1911, reached the North Pole, ‘the crown- 
ing result of twenty-three yeere’ devotion to Arctic 
exploration.” ` 

Apr 7, 1795.—Before the Revolution there was no 
uniformity in French weights and measures. On 
May 8, 1790, the Constituent Assembly therefore 
charged the Paris Academy of Sciences with the 
organisation of a better system. , Laplace, 
Cassini, Mechain, Lavoisier, Delambre, Prony, and 
others took part in the work, but it was the measure- 
ment of an arc of the meridian from Dunkirk to 
Barcelona by Delambre and Mechain which led to the 
adoption of the metre—y ye math of the distance 
from pole to equator—as the standard of | , this 
important unit being made legal on April 7, 1705. 
The whole metric system of weights and measures was 
completed in 1799, and was made the only legal one 
on Nov. 2, 1801. 

April 8, 1838.—Regular trans-Atlantic steam navi- 
gation was ın ted by the s.s. Great Western, 
which left Bristol for New York on April 8, 1838. She 
was a fine wooden paddle-wheel vessel, ally 
designed by Brunel for this traffic, and was the most 
remarkable ship of her day. Other steam veasels 
such as the Satannahkh, H.M.S. Rhadamanthus, 
Curacoa, and Royal Willam had crossed the Atlantic 
before, but were quite unsuitable for continuous 
steaming, while the Cunarder, the Britannia, did 
not begin running until 1840. E. C. 8. 


No. 2996, VoL. 119] 


Societies and Academies. 


LONDON. 


Royal Society, Mar. 24.—Sybu Cooper, D. E. Denny- 
Brown, and Sir Charles 8. Saon. Interaction 
between ipsilateral spinal reflexes acting on the 
flexor muscles of the hind-limb. The contraction 
evoked by reflexes exciting the same muscle when 
they are concurrent falls largely below the sum of the 
individual effecta which they exert when a The 
effect of one of a parr of concurrent reflexes ma 
default totally, «s.s. be totally occluded. Suc 
‘occluding’ interaction 1s quite different from the 
inhibitory interaction of ‘ antagonistic’ reflexes. Its 
explanation seams to be that, at some structure 
impinged upon in common by the ‘allied ’ reflexes, 
(1) tetanic activation from one source precludes con- 
current activation by a second, and (2) is not disturbed 
by the convergent activity of asecond. The occlusion 
18 & measure of the convergent overlap of ‘ allied ’ 
reflexes upon ‘motor units ` held in common. The 
occluded contraction emerges from occlusion without 
pause and step for step as the occluding activation 
subsides. Each individual afferent excites a reflex - 
contraction which is of a pattern specific to that 
particular afferent. 

R. J. Ludford: The Golgi apparatus in the cells of 
tissue cultures. The Golgi ni deat in the cells of 
tissue cultures undergoes a change in form with the 

ing out of the cells on the surface of the cover- 
ot may be stretched until it fragments and 
its canal particles become dispersed ın the 
toplaam ; ın other cella the osmophil substance 
of the Golgi apparatus becomes spread in the form of 
rodlets and granules upon a leas deeply impregnated 
material (the 1diosame, or sphere substance), and both 
substances become scattered ther in the oyto- 
plasm. Certain of the fatty globules in the oells of 
tissue cultures are considered to arise in relationship 
with the Golgi apparatus. 

C. E. Walker and Margaret Allen: The nature of 
Golgi bodies and other pp anv structures appear- 
ing ın fixed material. ecithin and ap one are 

ded to colloidal mixtures and films or ps fixed 
without using acetic acid, structures exactly resem- 
bling Golgi elements, etc., are produced. Mitochondria, 
eto., are also represented. ese structures also do 
not appear if acetic acid 18 used in the fixative. These 
artificial structures behave in the same way as Golgi 
apparatus, etc, when treated with oamic acid and 
when washed with turpentine. On adding oleaginous 
emulmons to the colloidal mrxtures the structures 
produced by fixation and osmication appear to behave 
in & similar manner ın relation to the globules of the 
emulsion as do Golgi elements, eto., to the nucleus 
of the cell. 

W. S. Patton and £. Hindle: The development of 
Chinese leishmania in Phlebotomus major var. Chinensis 
and P. sergenti, var. (See Nature, Mar. 26, p. 460.) 

G. 8. Sansom. The giant cells in the placenta of 


the rabbit. Two kinds of gant cella are found in the 
uterus. The are derived from the fatal 
trophoblast. They rapidly attain an enormous mre, 


persist until about the 22nd day, and then break u 

into smaller bodies. Large numbers of these oe 

are also formed from a portion of the trophoblast 
which projects free into the uterine cavity after the 
attachment of the blas t to the placental folds 
on the 8th day. The cella proliferated from this 
‘trophoblastic fringe’ pass into the uterine cavity 
and penetrate the regenerated uterme epithelium. 
The mesometnmal giant cells are of maternal origin. 


Appearing about the llth day and persisting until 
ee the Sth day, they never attain great size. The 
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trophoblast of the choron læve gives origin to t 
numbers of multinucleate spheres, which ASTE bee 
and are inactive degenerate structures. ` _ 


Linnean Society, Feb. 17.—Mise Eleanor Vachell : 


-An unusual specimen of . The plant was 
noticed in a newly constru public park at Oold- 
knap, Barry, Glamorganyin July 1926. It had eleven 


stema—seven bearing scarlet flowers and four 
blue flowers. Two types, A. arvensis Linn. an 
A. femina Mill., are apparently represented on the 
same plant.—Julian Huxley : the relation 
-weight and body-weight in birds. The 
einroth’s data on the body-weight and 
yerght of 432 species of birds reveals certain 
a not brought out in his paper. For birds as a 
» the relative -weight decreases from 12-2 
3 cent. of body-weight as we pasa from the 
bi of lowest to that of highest body-weight. The 
tion between egg-weight (y) and body-weight (x) 
á best be expressed by'an equation of the form 
y =bæ*, in which b is constant, but k gradually decreases 
with increasing body-weight. The limiting value of 
k appears to be 1:0 for low body-weighta. The 
differences in relatrve egg-weight between different 
groups ‘ramain approximately constant throughout ; 
ut in the amaller members of a group of high mean 
body-size, relative egg-weight is Increasing much 
more rapidly with moreasing -aize than in birds 
of the same absolute size constituti the heavier 
members of a group of small mean y-size.—J. T. 
Cunningham: Natural ambicoloration and the pro- 
duction of pigment in flat-fishes. The coloration of- 
the lower side in naturally ambiocolorate specimens is 
not due to.the action of light, but seems to be rather 
a mutation aoe from some abnormal condition in 
the gametes and fertilised eggs. 


EDINBURGH. ~ 
Royal Society, Mar. 14.—J. H. Ashworth: Distmbu- 
tion of anopbeline mosquitoes in Scotland. Three 
species occur, as in land, namely, A. maculi- 
. The first is 
from only four ities in Scotland, A. 
from 86 localities—this being apparently 
the most abundant and widespread species—and 
A. plumbeus from eight localities, all in proximity to 
the east coast or to its estuaries, but except for the 
Clyde area, the west is practically unexamined. The 
areas in which ague was common in the eighteenth 
oen are unfortunately those in regard to which 
little or nothing is known of their mosquitoes ; there 
is therefore no basis for a consideration of the present 
distribution of Anopheles m relation to the former 
distribution of . In the single recent case of 
indigenous malaria, the history of which points to 
infection having been ired at Kirriemuir (Forfar- 


own 


infected soldier there.—A. D. Hobson: 
the fertilisation membrane in the echinoderms. 
Confirmation is given of the view that the zona 
cida is unnecessary for the formation of the 
ertalisation membrane. Artificial activation of the 
of Astanas rubens by isotonic solutions of various 

ts ig accompanied by normal membrane formation 
aad ahowe that a: destease sia" aisles tainiant de 
unnecessary for this process. These may be 
partially activated by sperm: duri ake earliest 
stages of maturation and show formation of Seifriz’s 
‘protoplasmic pepille.’ Fertilisations of of 
Behera miliaris were made in media of varymg pH 
and salinity. Under these conditions, elevation of the 
membrane is caused by the presence of proteins 
beneath it; the membrane is completely permeable 
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to salte but impermeable to colloids from the time of 
ita first appearance.—W. L. Calderwood: Salmon of 
the River Grand ea, Canada. Scale ex- 
amination of a sample of 182 fish from this river 
shows that the early river life is retarded, the great 
majority of the fish descending to the sea when three - 
years old. The high average of 23 Ib. amongst the 
adult fish t is acoounted for by the absence of 
grilse and sm ing flash. No grilse has ever been 
taken in the river. consecutive years’ feeding 
in the sea is recorded on the scales of the great 
majority of the catch. 


PARIS. ' 

Academy of Sciences, Feb. 21.—Charles Moureu, 
Charles Dufraisse, and René Chaux: Autoxidation 
and anti-oxygen action (xxi.). gel Saeielae at 
higher temperatures. Application to the problem of 
the mode of action of the antidetonanta. Details of 
the experimental study of the rate of omdation by 
us oxygen at 100° C. of wax, peétro- 
eum, naph ene, tetrahydronaphthalene, decahydro- 
cap E eA some animal and vegetable oils. The 
effect of the`addition of various catalysts in slowing 
down or accelerating the oxidation has also been 
studied. Starting with the conception that detonation 
in internal combustion engmes ee due to 
the formation of xides in the liquid p , & Dew 
theory of the action of a ela al is developed.— 
Pierre Weiss: The atomic moment in complexes of 
the iron up.—Henri Villat: An extension of the 
method of Oseen.—W. Slebodzinski: The quadrics of 
Riemann of three dimensions. — Paul Alexan- 
droff: The decomposition of space by closed ensembles. 
—Paul Mentré: Certain displacements of a quadric 
in ruled projective space.—CGeo Bouligand : 
Potential and some connected orie Angee 
Roussel: Equally continued functions.—Paul Flamant: 
The develépment of 4 linear transformation in & series 
of powers of the derivative and the extension of a 
distributive transformation.—Flori Vasilesco: The 
limit values of harmonic functions.—QGr. Fichtenhols : 
The in tion of suites of summable functions.— 
Th. De Donder: The relativistic quantification of 
continued systems.—Henri Gutton and Jean Clément : 
The dielectric properties of ionised gases.—G. Foex 
and Mile. A. Brunet: The magnetic properties of 
manganese pyrophosphate at various temperatures ; 
measurement of the moment of the Mn” ion. Man- 
ganese pyrophosphate follows the law of Weunss 
exactly over the temperature range, -80°0O. to 
+485°C. The atomic moment of the Mn’ ion is 
found to be 80 magnetons.—Nicolas Perrakis: The 
constant etism of pentavalent vanadium ; 
V,0,, both in the solid state and in solution, has 
constant paramagnetism 64:4 x 10-*—Albert Pérard : 
Metrological researches on some neon and helium 
lines.—C. V. Raman and K. 8. Krishnan: The 
constant of magnetic double refraction of ‚benzene. 
On the basis of some simple hypotheses on the structure 
of the benzene molecule and on the optical anisotropy’ 
of the same molecule, the value of the Cotton-Mouton 
constant can be calculated.—A. Piccard and E. Stahel : 
The ether wind. Reply to a oriticiam of E. Brylnaki. 


-—R. Descamps: The anomalous rotatory dispersion 


in the ultra-violet of three aqueous solutions of 
tartaric acid containing boric acid. With the aid of 
a photographic spectropolarimeter, measurements of 
the rotatory power of tartaric acid solutions containing 
boric acid for wave-lengths varymg from A5780 to 
42587 were made. Contrary to the conclusions of > 
Lowry and Martin, rt is found that the I/[a], »7 
diagrams are not straight lines, and the curves of 
rotatory dispersion appear to belong to the anomalous 
complex type in Lowry’s clasafication.—J. Errera : 
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The specific inductive capacity of he eneous | Islands. These termites were collected by A. M. Lea 
mixtores.—Charles Prévost: Some derivatives of | ın 1924. Of five species representing three genera, 
1.3. 65-hexatrene —Lespieau: True doubly acety- | obtamed in Fiji. two are proposed as new and three 


lenic linear hydrocarbons, C,,H,,, and C,,H,,. Details 
are given of the preparation and properties of 
CH ° CH,),—C ° and CH ' cch.) C ' CH. 
— Maurice Delaville - SE a migratory aptitude 
of the phenyl and diphenyl grou P Notin: Study 
of the deposit of starch on the tablea of starch factories. 
It is shown that the conditions realised in the industrial 
preparation of starch are such that a large proportion 
of the amaller granules is lost in the waste liquors. 
An improvement is to be e 1f the tables are 
not inclined.—Mlle. V. Malychef: The podzolhe soils 
of the north-west of Tunis.—G. Olivier: The tetra- 
rangia of Falkenbergia Doubletut.—Pierre Dangeard: 
he nucleus and nuclear evolution in the Bangia.— 
H. Vignes and Coisset- Calcium and halogen 
contents of the organism in the course of geatation.— 
H. «Labbé and A. Kotzareff: The action of radium 
emanation on glyctemia in white mice —Maurice 
Azéma: The accumulation of fatty reserves by the 
kidney of Ascidia mentula.—J. Chaine: The pro- 
gressive loss of the posterior insertions of certain 
cephalic muscles.—bH. Derrien: Porphyn and 
parasite worms. The use of Wood's light for the 
detection of parasites in meat —E. Kohn-Abrest. 
The estunation on the spot of traces of ee 
peroxide in air.—Léon Blum and D. Brown: e 
pathology of uræmia. 


GENEVA 


Physical and Natural History Society, Feb. 3.— 
W. H. Schopfer: General results on the molecular 
concentration of the liquids of parasites. The 
molecular concentration of the parasites depends on 
that of the medium. There ıs constant adaptation 
to a medium the choice of which m caused by other 

hysico-chemical factors still unknown.—L. Duparc. 

e tectonic of Abyssinia. The Abyssinian plateau 
hes undergone an epirogenic movement in steps from 
the Trias to the Tertiary, with a steady withdrawal of 
the sea towards the east. A subsidence of recent date 
has opened a depression (Aouache vallev) communi- 
cating with the great lakes and with the sea.—Ed. 
Claparède : The greatness of Pestalozz and its 
numerical evaluation. If seven contemporary works 
on pedagogy are arbitramly chosen the number of 
pages devoted to Peætalozzı, Rousseau, Herbart, 

roebel, Coménius, Locke, Kant, Fénelon, Luther, 
Rollin, Montaigne, Erasmus, Basedow, Rabelais, the 
following percentages are found : 24-6, 13-4, 11:8, 9-2, 
8-8, 5-8, 4:6, 3-9, 3:8, 35, 29, 29, 2:7, 2—Sw. 
Posternak: The phosphorus - containing nucleus of 
milk casem. The nucleue of milk casein containin 
phosphorus, a proteid elaborated by the materna 
O ism for the phosphorus nutrition of the young 
animal, 1s formed of four sern phosphoric acids.— 
Em. Cherbuliez : The destruction of organic netter 
with the aid of perchloric acid. The destruction of 
organic material by oxidation 1s easily effected, without 
the intervention of non-volatile substances, with 
ayaa sulphurie acid to which has been added some 
perchloric acid containing a Lttle fuming nitric acid. 
—Q. Tlercy: The ionisation of gases and the tem- 
ering of the stars If, applying the formula of 

. Saha and of Nernst, in which according to the 
author it 18 necessary to correct the constant (Saha’s 
formula), the temperatures of the stars are calculated, 
the figures found agree remarkably well with those 
of H Ñ. Russell. 


MELBOURNE. 


Royal Society of Victoria, Dec. 16.—Gerald F. Hill: 
Termites (Isoptera) from South Sea and Torres Strait 
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are referred to species orginally described from 
Samoa. A number of immature Calotermes from 
New Caledonia are most probably referable to species 
previously described from this locality. The above 
appear to be the first records of termites from Fiji, 
nnel, and Murray Islands—F. Chapman: A 
Suunan jellyfish. This new species of a well-preserved 
jellyfish, Discophyllum muirabile, from the BSiluran 
(Melbournian) beds at Brunswick, Melbourne, 1s 
closely related to D. tum J. Hall sp. from the 
Hudson River series below Troy, N.Y. The Melbo 
fossıl has a probable diameter of 64 ın. It sho 
radial and ooncentric frills of the umbrelle, 
ee pouches and extended tentacles 
orms were fri Scyphozoa. In associated s 
in which the jellyfish was found there was ae v 
preserved example of Bythotrephis gracilis J. Hall 


which shows the outer cellular layer of the plant. 
F. Chapman: On a Limestone contaming Lepido- 
Range, 


eyclna and other Foraminifera, from the Ca 
xmouth Gulf, Western Australia. The white lime- 
stones and chalky beds of this eee discovered by 
Dr. F. G. Clapp. belong to the older Lepidocyclina 
series, characterised by L. dilatata, a form hitherto 
unknown ın Australian Tertiary deposits. 67 species 
of foramimifera are recorded, including one new 
species, Bohwna spiroplecitformu, and two species 
of Ostraceda, Aglaia clavata G8.B. and Cythere 
lactea G.S.B., both of which range through the 
Tertiary ın Australia and are found living around 
the coast. It is concluded that the limestone 19 of 
Aquitanian age —Z A. Merfield: Total solar eclipse 
of May 9, 1929. On May 9, 1929, a total solar eclipse 
will take place and will be wisible from northern 
Sumatra, Malaya, and south Cochin China. This 1s 
the only eclipse in the next twelve years to exceed 
160 sec. duration. The duration on the west coast of 
Sumatra will be 5 min. 6 sec., and will afford a 
splendid opportumity for solar research. A series of 
meteorological observations has been organised by 
the Soler Eceli Cirele of the Solar Physics Com- 
mission of the ea oal Astronomical Union, and 
will be made available in due course.—Z. A. Merfleld : 
Solar radiation ın the Lyman region. From observa- 
tions made at the total solar eclipse of Jan. 14, 1926, 
with a moving plate anastigmat grating spectrograph, 
it 18 found that Na reaches a height of 3300 km., 
Ca 1500 km., Cat 10,000 km, Bat 1400 km. 
Similar results were obtained in Australia in 1922. 
When the ionisation potentials are taken into account, 
@ comparison of the heights leads to the conclusion 
that stmpped or ionised sodium w not supported by 
radiation pressure, and as a corollary, that solar 
radiation 18 deficient in the Lyman and far ultra- 
violet regions. The intensity of bright hne emission 
in the far ultra-violet due to high y ionised atoms 
(taking Ca++ as a typical example) depends on a 
mobile equilibmum and, as a result. radiation from 
this source 18 also weak. Solar radiation in this 
region of the spectrum does not apps to play any 
important part in the 1onisation of the earth’s upper 
atmosphere.—F. Erasmus Wilson: New Australian 
Coleoptera, with notes on some previously deseribed 
species, Part ui. This paper deals mostly with 
minute beetles belonging to the family Pselaphicds, 
of which thirteen species are described, belonging to 
the following era: Schistodactylus (1), Nercodes 
(2), Bchaufussia (1), Paelaphus (6), Tyromorphus (2), 
and Tinesipharus (l). A species of Daulotypus 
belonging to the family Endomychid@ and a species 
of Techmessa of the family Oedemeridm are also 
described as new. 
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read e td Formation on Coon Oreek, Tennesses, Ly Bruce 
Wade, 1+7;2+72 plete. 1 dollar. Profesmonal Tapa 147-0 
Amencano Mollusks of the Genus Clemente. . P. Wood- 
ag. (Shorter Oontmbations to Generel Geolagi, 1998.) Pp- 11+ %9 
-+pletes 14-17. (Washington, D.O : Government Pimtmg Offes.) 
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Labrary of Congress. Report of the labran of Congress for the 
Fiscal Year ending Jone 80, 1986. Pp. v1+875-+5 plates, (Washington, 
D.C. : Government Ponting Office.) 

&mithsonian Instutntion: United States National Museum. Bulletin 
187: The Oollestion ot Pnmuitire Wea and Armor of the Philippines 
Isjands in the United States Natonal Museum By Herbert W. Kreger. 
Pp. 111-++128+21 plates (Washi , D.C. Gorernment Ponting Offtes.) 

Jalibncher der Zentrealanstalt tur Meteorologia und G pan 
Amiche Yerofenthoahung. Jahrgang 1022 Neno Folge, Band Pp- 
IV-A- B804-042-++ D8, (Wien. Gerold und Ko ) . 

Publikationer fra det Dansko Me ke Institnu Aarbøgeor. 
Isforboldene ın de Arktishe Hare (The State of the Ioe in the Arcus 
Beas) 1026. Pp. H+5 i ory (Kobenhayn: G E O Ga) 

Procsedings of the Un States National Mosenn. Vol. 00, Art. 19> 
Keatriodon permis, a Mioceno Porpoise fiom Maryland By Remington 
hollogg. (No 945.) Pp 55+14 plates (Washington, D O.: Government 
Prnting Omo.) 

Proosedings of the Academy of Natural Sciences of *hiladelphia Vol. 
78, 1920, Supplement: Synopms of North Amenean Diatomaoras, Parti. 
Coscinod ecm tae, arog garter Fragilamatec. Dy 
Charles 8 Boyer Pp, 228. (Philadel Pa.) 

Pi ooeedinogs of the Im Academy. Yol 2, No 10, December 1t. 
Pp, r¥s-vx110+6521-86i+u+u. (Ueno Park, tokyo ) 

State of Calfornm: Fish and Game Commission. Trenty-uinth 
Biennal for the Years 10:4192 Pp. 1ł7. (Sacramento, Cal ) 

re Bishop Mussom. Bulletin 9%: Ansent Hawaian Music. 
By Helen H. Roberts. Pp. 401465 plate. Bulletin 30° Pyroclastic 
Geology of Oahu. Ly Chester K. Wentworth Pp iv+121+22 pah. 
Bullet 31: Insects of Hawai, Jobnstun Island and Wake Is By 
E. H. Bryan, Jr., and collaborators (Tanager Expedition, Poblication 
No. L) Pp H. Bulletin 82: His and Traditions of Nine By 
Edwin M. Loeb. Iv+22% +13 pla Bulletin 38. The Products 
and Structure of Kilacea Dy John RP. Stone. Vp. +2 plates 
Honolulu, Hawa.) 

Proosed mgs of the Amerioan Philosophical Sooiety held at Philadelphia 
for Promoting Useful Knowledge. ol, 65, No 5 Pp. rv¥+881-685, 


(Philadelphia, Pa 

Conference on the Future of the Smithsonian Institution, February 11, 
1927. Pp 40+7 plates, (Waslington, DO * Smithsonmn Institution 

Re t and Circular Senes of the National Research Council No 72: 
A Bibliography of the Analysis and Measurement of Human Personality 
up to 1920 Dr. Grace Manson. Pp. 59 1 doer. No. 78 List 
of Publoations of the National Research Counci and its Fellows and 
Parta! List of Papers having ther Omgin in the Activities of its 
Committees to January 1, 1026. Pp.70 75 cents No 74. The Need 
for Beientific Researoh In the Fishing Jnodustmes By NWaunce Holland 
Pp & 15 cents. (Washin , D.O : National Acadeiny of Bo:eposs.) 

Bulletin of the National Reseaioh CounaiL Vol 11, Part 2, No 66. 
Tranmactions of the Amencan Geophymaal Union, &\enth Annual eest- 


lng, Aprl 29 and 80, 1926, Washington, D.O Pp 18. (Washington, 
pt : National Acadamy of Buences ) 1.35 dollar» 
Proceedings of the United States National Aloseum Yol. 70, Art 7: 


Notes on Oestode Parasites of Brrds Dy Edwin Linton O. 2650 


Pp. nT pra (Washin D.O '¢Go\enment Pnoting Office ) 
Btate of ecticut. State Geological and Natural Histor} Survey. 
Bulletan No. 86° The Uredinales or 


sts of Oonnecticut and the other 
Naw England Statea By Dr. Willis Roberts Hunt (Public Document 
N\ 47.) Pp 198 1dollar. Bulletin No. 87: Catal of the Lachens 
of Connecstacut. Prof. Alexander Willam Erans and Rowe Meyrowits 
(Pablo Dooument No. 47) Pp. 56. 60 cents. em tar ty Conn ) 

Department of Commerca U8 Coast and Geodetic Surrey. Benl 
No. 844: Tides and Currenta in South-east Alaske By R W. Woodworth 
rod F. J Haght (S8pecul Publioxtion No 127.) Pp. iv+140. 
(Washington, D. Gorernment Pnnoting pee 25 cents. 

Sauthsonian Miseellaneons Collections Vol 78, No 6 The Lyell and 
Freslifteld Glaciers, Canadian Mountains, 19%. By Dr, J. 
Monros Thonnogton. (Pubhoation 29911) Pp. 84 12 plates. (Washington, 
D.O . Smithsonian Instituton ) 

Department of the [Intemor: Borean of Eduostion. I[hulletin, 1026, 
No, 21: Reoord of Current Exlueational Publications, oomprinng 
Publications received by the Bnieau of Eduomstion to October 1, 1924. 
Pp. di. (Washington, D O : Government Pnnotang Ofca) 5 cents 

Annales de l'Institat de Ph ue du Globe de l'Universilé de Pans et 
du Burean central de Alagné e terrestre. Pobli¢es par les soins de 
Prof. Ob. Alaurain. Tome 4d Pp iv+168 (Pans Loe Presses nni- 
versitaires de Trane 

The Royal Oolonml Institute at Amsterdam On eee oe 
By O J Hasselman. Tranalated from tha Ditch bY J. Labarre 
Besond, rerusd edition. Pp. 1H (Amsterdam ) 

Department of Commerce. Burean of Standards, Cooler of the 
Boreau of Standards, No 811 Stucco Investigations at the Burean of 
Standards, with Recommendations for Portland Cement Btucoo Con- 
struction. Pp. H (Washmgton, D.O.: Gorernment Printing Offices } 
15 omte 


Diary of Societies. 


SATURDAY, APRIL 2 


INSTITUTION OF MuUwICIPAL AnD County Exo.xcerns (Yorkshire Distret) 
(at Town Hell, Bradford), at 2 

INSTITUTION OF Barrie UADRYTHEN (Lancashire Branch) (Annual 
General Meeting) (at College of Technology, Manchester), at 3—At 4 
—B Hird. Absor Gaso in Iron and the Creaton of Gas Holes in 
the Casting 

RovaL luwrrromom oF Great Brrram, at B— Er Eint Rutherford 
The Alpha Rays ond their Application to Atomic Stiuctare (3L 


MONDAY, APRIL 4, 


YVicroau luerirore (at Central Buildings, Westminster), at 4%) — Reor. 
Dr 8 M. Zwemer. The Place of Woman in Islam 
Rorac Iwerircriox oF Graat Britay, at 5.— General Heoting. 


~~ 
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Rovau OoLLEOEm oF Surorows or Ewociamwp, at &—O. N Shattook: 
Demonstrntuon of Iutestina 

Soorery or Hwanreers (at Geolamcal Bocsty), et 6.80.—G. C. Workman: 
Bome Aspects of Reinforoed Concrete. 

OM OF AUTOWOBILE Exorwrers (Wettern Centre) (at Merchant 
Venturers’ Technical Collega, Bristol), at 6 45.—W. G. . Auto- 
mobile Re 

ARISTOTELIAN BooreTy (at Univermbty of London Olub), at 8. 

Socrrty or OnmrwaL Lrousrar (London Section, Jantly with Fual 
Bection) (at Chemioal Soaety), at &—Dr. R. Leasing: The Intar- 

nati renos on Bituminous Coala at Pittsburgh. 


TUESDAY, APRIL b. 


floral Dorrrortow or GREAT Brrraue, at 5.15 —Prof J W. Cobb: 
Bome Properties of Coke (3) 

ZOOLOGIGaL Bociery oF Lowpon, at 5 30.—H G Bonlenger: Exhibitaon 
of Photograph of a Orab mth Abnormal Claw,—Dr, J. Beathe The 
Anatoniy of the Marmosei, L Jaahas lann.—Dr. H. H Woollard: 
On the of the Hapale mahus Linn.—Major R, W, G. 
Hingston: Protective Devices in Spiders’ Snares, 

ox oF Civiu Ewomrmes, at 6—I1 J. Jones and G. Ourry . The 
Enlargement of the City and South London Ralway Tunnels. 

LowDomw Natural Hisromy Sooimr (at Winchester House, E.O.) at 
6 $0.—R. Green. Bird Portraiture. 

{MBTITUTION OF ELrcTRioaL Ewotcues (North Midland Centra) (at Hotel 
Metropole, Leeds), at 7.—Annvoal General Moeting. 

(MsTirorion or ELeoTRiuL Earoiw mas (North-Weetern Oentre) at 
Kngmeery’ Club, Mencheste:) (Annual General Meeting), at 7.—F. H. 
Olough - The AT Ar Arge Power Systhma. 

RoraL Pnoroerarsgio Ery oF Great Barra, at 7.—M Berford: 
Pictures from the Pyrenees. 

Soorkry or Opmiicat Inpusrey (Birminghem and Midland Section) (at 
Umvernty, Birmingham), ab 7.15.—A. King: Ultraviolet Light. 
[nstITUTioN OF AUTOMOBILE BWOOETRS (at Royal men tigseu S at 
7 4—A P. Young and L Gnffths The High-Tenmon eto, with 
Especial References to its Dew Nanufac and Sarrice 

ROwroxs Soorerr (at Britash Talutur of wlogy), ab 8.15 —J. Y 
B > Uses of lLipledo! as an Aid to Diagnows in Disenses of the 
Chet —F Melnile: X-Ray Sasinai a ee 

ROTAL AWTHROPOLOGIOAL Ixsrrrors, at 8.30 —Dr. O Singer: Tradition 
add Observation as wlustrated by the Herbal 100 » a to 1500 ap, 


WEDNESDAY, APRIL 6, 


Mies 8 AL Hampton: The Oosurresnoe, Morphology, and Affinities of 
Palmodisous, 


the Northern Suk Hills (Kenya Oolony). 

IxsTITUTION oF Civiu Ewaswarks (Informal Mostmg), at 6.—F. HB. Went 
worth-Sheilds. Methods of Preserving Structures, 

{xsTITOTiION OF BircrRicaL EWCDTEERS (Wireless Senmi at 6—P. R. 
Ooursay and H Andrewes: Battery Hlimiuators or Ap ces for the 

tion of Redio Reomving Apparatus by Energy Denved from 
eotria SOPPI Mang 

E oe one ARY Hwotwrers (at Carton Hall, hah ER); at 

= - Newport and H, O. Danger: Kingsbury Main nage 
Boheme, 1921-1929 on 

ELECTRICAL AsSOCIATION FoR Womex (at ELLA, ee Perce 
Bureau, Strand), at 7.—T. Settle: Women’s Place in the ean 
Blectncal rays e ” 

NorTa-Hasr Ooast Ixsrrroriow or EwGOEYrES AND ŠBEIPSUILDEES 
oad onte maeman) (at Bolbeo Hall, Nowcastle-upon-Tyne)}, at 7.18.— 

. W. Bath: A Modern Power Station. 

GSoorery or PUBLIO ANALYETS AXD OTHER ANALYTICAL Ourmuss (at 
Ohemioal Society), ab 8 —O. Ainsworth Mi and T. J. Ward. (:] 
Bequenee of Btro m Wotang.—Dr. D. W. Kent Jones and C. W. 
Ee Bome Obeerrations on the Wasting of Gluten from Flour, 
(2) A Numeral on for the Oolour of Flour.—Dr. H, B. 

ief and Kishen Lal: The Determinetion of Free Mercury in 
Oommermal Products. 

BNTOMOLOGICAL Sootery OF LONDON, at 8. 

RoraL Soourrry or MWevicnm eae ita and Stody of Disease i 
Ohildran feetions), at 8—A. T Pitts (Odontol h Dr. R Hutebiuson 
(Disease in Otuldran), and others: Discussion on Manifestations of 


General Diseases in Ohildren 
RovaL SO0.ery or MepDIoIWE 1 Diseases and Paramtol Becton 
ndon School of Hygene and Ti 


boratory Meeting at 
edicine), at 8. 
Ixsrrrorrow or Naval Anourrects (at Royal Soelety of Arts) —Annnoal 
General Novtang. 


THURSDAY, Arai Y. 


Lontras Boaerrr or Lorpox, at &—G. O. Robson: Evhibiteon of Pre- 
Pare RODS and Lantern-shdes illustrating Bacterial Luminescence in 
phad —Prof. J. Percival: The Species and Races of Wheat and 
their Honshipa, 
, Dr. H. French, Dr. 
lood-letiing. 


Orrioat Boocry (at Imperal College of Seienoe and Teshnology), at 
7.30 —Prof., O. Y. Raman: Huygens Principle and the Phenomena of 
Total Reflection —H. W Lee: The Hartmann Formula for the Diusper- 
son of Optical Glass. 

OAL , at &—FL King: Trypanocidal Action and Chemical 

Oonstatntion. Part YI. Amph ecarbamidoarylarmnic Actds.— 

`H J. B. Willey: On Active Nitrogen. Part Ill. Active Nitrogen and 
the Motala, 
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Haryciax Bocrety or Lonpom (et Paddington Town Hall), at &380,— 
T. P. Dunhill, Dr, C. M. Wilson, aud others. Discussion on the Treat- 
ment of Giatves's Dinease 

InetrrUrion or Naval AROHITENTS (at Royal Socisty of Arts).—Annual 
General Meetm 

OIL awp COLOUR Onkur AMBOCLATION. 


$ FRIDAY, APRIL 8 


RoYAL Asrmowourca, BocwrTY, at 5.—Prof. E W. Brown. Note on 
Dr Fothenngham’s Paper entitled ‘“‘Tropidation "—P A. Ourry The 
Efect of es small Tranmt Jnstroment 

Roya Soorsry or Manico (Laryngology Becton), at 5. 

RovaL CoLLEGE or Scuraroms oF GLAND, at &—fhr Arthur Keith: 
Demonstration of the Anatomy and Physiology of the Cacum and 
Appendix Vermiformls 

Ma LACOLOGIOAL Boctery (at Linnean Society), at o. 

Wowen's Eworwesrur ctr, at @680—Miss E. M. Kennedy: A 
Business Woman's Trip to Anerioa, 

Jomion IMetrroriow oF Exons, at 7.80 —E. Ambrose: Hlectriaal 
Osmosis. 

IxETITUTE oF Meras effeld Local Section) (at Shefleld Univmmty), 
at T #0 —H. A Smith: Refined Silver for Rlestro-platng Anodes, 

Bora. Sooty or Mrnicixm (Electro-Thera es Section) at §.80.— 
Prof. B Rose and Miss G. M. Beott: (a) Growth of rs tn 
Tunoes Hx to X-rays and Radium; (b) The Acton of Badon 
Seeds upon Tumours and Some Normal Tissues of the Rat.—Dr. J O. 
Mottram: On the Coreladion between the Eipermmental end Cltnical 
Radiation of Tumours 

RoraL [xertrorion or Gamar Briranr, at 9,—for Ernest Rotherfoid: 
Early Days in Redio-actrity. 

Lestrturion or Navat AROHITECTS (ab Royal Booisty of Arts) —Annral 
General Meeting. 

OIL awD COLOUR CHEMISTS Association (Manchester Becton). —Annual 
General Moeting. 


SATUBDAY, APRIL 9. 


RovraL Imsriromow oF Great Brrrarw, at 3.—Sir Ernest Rutherford: 
The Alpha Rays and their Applioataon to Atomic Structure (4) 


PUBLIC LECTURES, 


SUNDAY, APRIL 8 
GuILDHOUNE (Eecleston Square), ab 8.30 —Prof. J. P Brues: Con- 
foo1an isin, 


THURSDAY, APRIL 7, 


FuLnam OrwreaL PUBLIC LIBRARY, at &—J, Weathers: Some Common 


AMistakes in Gardening. 
SUNDAY, APRIL 10. 


GOILDHOUem (Bonleston Square), at 3.80.—Hev. Father Andrew: 
Christianity, 


COMMEMORATION. 
Lister CETTENART, APRIL 4, 5, amp G. 

Apru 4, at &—King’s College Hospitel.—Sir Watson Oheyne, Bart, fir 
Denthe Oheatle, end others: Lister's Parsonality.—At* 8.90.—Hoyal 
Boelety of Mediaine,—Sir 8tOlear Thameon: The of Lister, 
Personel Nisecolsctrons by One of his H 

Apru d (ab Brwsh Nediem! Association, 19 Tavistock Square, W.O ), at 
1L30 4.x. — Rece of Delegates by the Prime Mimister.—At '4— 
Conoversaztone at l of 8 of vgn iat 

op of gham: Address. 


dpru 6 (Westminster h a6 11 18.— 
—{At Royal! Bockty of Medione, 1 Wimpole Sirest, W), at 8 — 
Discourses by Sir les Sherrington, Prof W. Bulloch, and fhr 
Berkeley Moynihan, Bait., on Lord Lister as Physiolomst, Bacterio- 
logist, and Surgeon.— At 9.—Oonversarione at Royal Souety. 
CONFERENCES. 
APRIL 7 TO 9. 


TUBEROULOaLS Bootery AND Socterr or BCPERLITETDENTS or TUDER- 
OULOsIS LurrlTUTIOKSs g: Orford} 

Apru 7, at 290 —Prof. L., Cummins: The Bovine Tubercle Bao:llus in 
mmuni. 

April 8, at 10 a.w —Dr. Leonard Hill and others: Discussion on the 
Defensive Mechanism of the Body nst Tuberculosis from the ’ 
Physical and Obemical Aspect — At 21156. — Dr. J. Freeman: The 

ence of the Body from the Bactenologicel and Immunological Bide. 
—Dı. A. G. Gibson . Beeondary Infections in Relation to the 
of Pul Tubereulous.—Dr A. D. Gardner: The Laboratory 
Dimgnosis of Tuberele. 

April 9, at 10 a w —Dr. J M Martin, Dr. D P Sutherland, and Dr. P. 
Edwards: The Gaps and Flaws in the Public Health Adınınıstrataon 
of Tuberen loss. 


APALL ® TO H, 


Jounmirs Minicars ManeriLismrs ET OQLONLALES (at Nerselles).— 
Prof. Cantacnurine: The Rôle of the Btreptooocens m the Etiology of 
Soulet Ferer.—Dr. Mayer: Resent Advances in the Treatment of 
Qancer.—Prof. Ottol : Malama.—Dr. N. Bernard. Beri-ben.— 
Prot Imbert: Bon 


APRIL 23 TO %8. 


Guawak Sogery ror IereamaL Meviciuwe (as Wiesbaden) —Discussions 
on Psychotherapy, introduced by Gau and Pimschmann; Results 
of Recent Fun Investigations o 6 Stomach and Duodenum, 
introduced by G Katech.—A t meeting with the German Rontgen 
Bomety will be bald on April with a discussion on the Aigmificance 
of Rontgen-ray Examinatton of the Lungs and Medsstsnum for Internal 
Medieme (etaluding Tuberculoma), mtrodueed by Dietlen, Assmann, 
Heensch and Lorey, and Fleisehner. 
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Technical Education and Industry. 


F any apology were needed for our return to 
the third volume published by the Committee 
on Industry and Trade,' we would refer our readers 
to the articles and reports dealmg with education 
and industry which have appeared in our columns 
during the last two years or so. If.those articles 
and reports be carefully scrutinised, it will be seen 
that we have attempted, very deliberately, to 
show not only the necessity, but also the origins, 
directions, and even deflexions of the rapidly 
growing tendencies towards a scientific view of 
education in relation to the structure of modern 
society. We venture to suggest, too, that ofir 
interpretation of the term ‘ acientific education ’ 
has been wide and liberal enough to satisfy the 
moet suspicious guardian of the delectably elusive 
qualities which are covered by the word ‘ culture.’ 
Perhaps at another time we_shall demonstrate the 
possibility of realising some of the classical ideals 
which are still inherent in the life of a community 
developing under an apparently grey and formless 
industrialiam. In the meantime, the attitude of 
the present volume towards technical education 
has a special attraction from the point of view of 
ita significance to the educational movementa we 
have been observing. 

Whatever may be our notions of the contribu- 
tions which are made towards the solution of the 
problema before the Committee, we believe that 
ita attitude towards the relationship of technical 
education to industry will do much to strengthen 
that relationship, and so aid, not only in the indus- 
trial reconstruction which lies ahead, but also in 
the general intellectual progress towards a less 
anomalous civilisation than existe at present. 

It would be easy, perhaps, to criticise the 
chapter on technical education on certain grounds, 
the chief of which might be that it is based upon 
memoranda supplied by government education 
departments, and that it presenta the usual short- 
comings of memorands from such sources, namely, 
a oertain timidity and a platitudinous repetition 
of possible improvementa. But it must not be 
forgotten that what is platitudinous to the expert 
may be illuminating and inspiring to the layman ; 
and this volume is primarily for business men rather 
than for educationists. The charge of timidity, too 
loses much of its power when we read the Com- 
mittee’s warning that the volume “is not concerned 
O : Perag bare L of « Strvey of Undiaicen. With 
Paer Ofer, by fhe Comuntiten. Se. not, PERS 
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with recommendations. Its aim is to assemble and 
analyse facta and tendencies, and by so doing to 
narrow the range of economic controversy and 
prepare the way for the intelligent study of the 
problems by which British industry is confronted.”’ 

Three necessities are, however, made clear: 
expansion of the scope and number of technical 
classes ; the better adjustment of ther relationship 
with industry ; and the constant need to adjust 
the relations of general and technical education. 

Further, if the Committee does not profess to 
give detailed recommendations, ita survey of the 
present relationship of technical education to 
particular mdustries, and its suggestions as to 
Possible improvements, will be greatly helpful 
to any national industrial organisation, group of 
employers, or individual employers. Clearly the 
Committee is doubtful whether full co-operation 
can be reached by local advisory committees alone. 
It realises that as yet there has been little serious 
study on the side of industry of the possibilities 
of a considered policy of technical school training 
for young employees; and it is certain that 
substantial improvements could be suggested if 
each industry would survey, from ita own point of 
view, the existing facilities, see what gaps need 
filling and what developmenis are desirable, take 
an active interest in the schools and give effective 
assistance to their ‘conduct. That assistance 
could take many forms. Lectureships could be 
founded or subsidised where the public provision 
is Inadequate; granta to part-time teachers to 
help them to gain wider experience or to improve 
qualifications ; scholarships to promising students ; 
consideration of the methods of fillmg the more 
responsible posts ; consideration of the number of 
men needed annually, and the kind of qualifications 
they should possess; allowance of ‘ time-off’ 
during working hours to students who have shown 
diligence and ability to profit by instruction in 
technioal schools. 

Three other serious weaknesses of the present 
system are indicated. The connexions between 
universities and technical schools are accidental 
rather than systematic, even though some technical 
institutions are of university rank and function 
as technical universities. Premises, too, are un- 
satisfactory, and work is sometimes conducted 
“under conditions which are tolerated rather 
than approved.” Fimally, the training of teachers 
presents a diffloult problem. Obviously men of 
experience and skill in trades and processes they 
teach are essential. But more than such experi- 
ence and skill is necessary if the highest resulta 
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are to be attained. Vacation courses have proved 
extremely valuable; but these, in themselves, 
are not sufficient. By what other means can this 
vital problem be settled t 

The Committee’s view of ita problems is shown 
excellently in some passages which are worthy 
of reproduction : 


“ The vitality of modern industry, like that of an 
organism, is measured by its power of response to 
external stimulus and of self-adaptation to modern 
environment. Mobility (in this sense of the term) 
does not imply incessant and purposeless movement 
or change. ... But it does imply the power of 
spontaneous reaction to changes in economic 
conditions and of internal modifications and 


rearrangement to meet such changes... . It 
applies to modes of preparation for industry and 
e right adjustment between the funotions of 
school education and workshop traming which 
demand continual modification and re-adaptation 
both to fit the changing needs of modern 
soale industry and to counteract some of the 
dangers of excessive sub-division of employments.” 


Followmg this lme of thought, the Committee 
does not fail to observe that in our age of flux and 
transformation, no plan of educational develop- 
ment can be justified which does not maintain 
unimpaired initiative, flexibility of temperament, 
powers of adaptation and capacity for co-operation 
among all the partners in production and distribu- 
tion. Such a view ought to show very clearly to 
those who may be fearful, that mere vocational 
Instruction is by no means what the Committee 
understands by the term ‘ technical education.’ 

It would, after all, be too much to expect from 
a single committee—and particularly from a 
committee with such wide terms of reference—a 
solution of the delicate, far-reaching, and many- 
sided problems presented by an attempt to examine 
the relationship of technical education to mdustry. 
It must not be forgotten that other bodies are also 
making their contributions to these problems ; 
and if we indicate only some of the activities 
which we have been observing, it will be sufficient 
to justify the remark we made above concerning 
“ rapidly growing tendencies.” 

The Board of Education’s Consultative Com- 
mittee has presented its report on the education 
of the adolescent; a Committee on Education 
and Industry (under Mr. D. O. Malcolm) has 
presented the first part of ita report, and is prepar- 
ing the second part ; a Ministry of Labour Inquiry 
into the general question of apprenticeship is 
not yet completed ; the League of Nations recently 
held a conference on conciliation in industry,’ and 
will shortly continue that conference at Geneva ; 


APRIL 9, 1927] 


finally, the committee brought into being by the 
many learned and professional institutions and 

i associations under the chairmanship 
of the late Lord Emmott, is now im the stages of 
compiling ita report on the relationship of technical 
to other forms of education and to industry. 
When such activities are reviewed the importance 
of the, present volume may be rightly judged, 
especially when it is recalled that the President 
of the Board of Education informed a deputation 
of the Emmott Committee, last May,_that not 
until he had before him the reports of at least 
four of these bodies could he begin to formulate 
the changes which may be immediately necessary. 


The contribution of the present volume, too, falls 


further into ita place when we note that it divides 
its educational problem into three main parts: 
industrial output is not a mere question of volume, 
but depends essentially on quality ; under modern 
industrial conditions the relative range and potency 
of apprenticeship have tended to diminish ; school 
education: before entering, and concurrently with, 
employment has increased in Importance. 

There is not yet any consensus of opinion, 
however, as to the mutual relations and limita 
of workshop training and school education, looked 
upon as complementary factors. In making ite 
surveys of technical education and apprenticeship, 
the Committee hoped to be “of saasistance in 
arriving at clearer views on this vitally important 
question.” That the volume achieves that object 
is beyond all doubt. . 





Politics as a Science. 

The Science and Method of Politics. By Prof. 
G. E. G. Catlin. Pp. xii + 360. (London: 
Kegan Paul and Co., Ltd.; New York: Alfred 
A. Knopf, 1927.) 12s. 6d. net. _ i 

Bl Rje is an able and interesting volume, in 

which there is at once great learning and 
considerable power of speculation. Prof. Catlin 
has an important thesis to maintain, and his 
urbanity of manner will not conceal from the reader 
that he is prepared to maintain his ground against 
all comers. The field, indeed, is already, as if in 
advance of conflict, strewn with the illustrious 


dead; at least J seem to discern there the scalps. 


of Plato and Aristotle, Kant and Hegel, exposed 
as a warning to prospective combatants. 

In a sense, Prof. Catlm’s book is difficult to 
review ; for it is to be followed by a book already 
in preparation in which the thesis he here lays 
down is to be applied to our problems. . Obviously, 
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therefore, we shall not fully khow what the method 
he advocates can do until he himself has applied 
it; and conclusions upon his analysis must be 
provisional until he has given us the full oppor- 
tunity to see it at work. But as I understand his 
views, his purpose is to construct a science of 
politics which shall seek to do for man in society” 
what the early economista did for the phenomena 
they survey. It will be abstract and deductive ; 
it will have its axioms and postulates; and the 
test of ita validity will lie in the verifiability of its 
predictions. Such a science, he argues, must free 
itself from the shackles which the historian and 
thé philosopher have sought to impose upon it. 
For values it will have no concern. It will te 
concerned only with the observed behaviour of 
men. Assuming that there is a political man with 
the appetite for power, it will seek to construct the 
laws of his behaviour in adjustmg means to purpose. 
With right or wrong it will have no more concern 
than the chemist with the moral qualities of 
hydrogen. ` It will be quantitative in character in 
that, upon the basis of its assumptions, It will seek 
from observation the largest possible number of 
examples from which to draw its conclusions. 
Having made abstraction of ethics, it will be able 
to approach the facta without a parti pris; and, 
instead of offering futile sacrifices upon the altar 
of teleology, it will be able-to aay (p. 199) that the 
“ social situation only admita of certain appropriate 
measures.” For studying what men do, it will be 
able to tell us what they will do; between the two 
Prof. Catlin injects a formidable therefore ; and as 
this science of politics is refreahed by the constant 
accumulation of facta about the behaviour of men 
in their desire for power, as, also, such -sister 
sciences as psychology contribute their due quote 
of knowledge, we may hope for the discovery of 
truths which will have value and influence of the 
same magnitude as those to which the economists 
have given birth. l 

There is an air of promising certitude about 
these propositions, which have at least the merit 
of interesting audacity ; though I observe with a 
little surprise that Machiavelli is appealed as their 
benevolent compurgator. For if ever a man had 
a definite end in view (which, as a passionate 
Italian patriot, he would have regarded as ethical), 
if ever, also, a man selected his facta to suit the 
thesis his experience dictated as best suited to his 
end, that man was Machiavelli. Perhaps the best 
thing one can do is to indicate, though with 
appreciation, some of the doubts to which Prof. 
Catlin’s argument gives rise. The victories of 
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economic science as built in terms of ‘ economic 
man ’ seem to me lees outstanding than he claims, 
and its main successes have been won in spite of, 
rather than because of, its original and rigorous 
abstraction. The chief influence of the late Prof. 
Marshall, for example, was mainly due to the 
ingenuity with which he transformed the classic 
economics into something approaching the com- 
plexity of the facts; in no other way, moreover, 
could the economists answer the challenge of Marx, 
whose own ‘ economic man’ led, by the technique 
of his construction, to quite different conclusions. 
Prof. Catlin, moreover, has a simple faith in 
facta as such, which, in the social sciences, at least, 
I do not find it easy to share. They are not born 
free and equal. The expert interpretation of a 
social environment is coloured by the personal 
equation of the observer in a way that is moment- 
ously different from an expert interpretation of 
a physical or chemical environment. What Mr. 
Justice Holmes has called the ‘ inarticulate major 
premiss ° of the judiciary is, as a rule, the main 
clue to their decisions ; and yet the best of judges 
usually believe that they are finding the law in an 
unbiassed and scientific way. Nor is this all. ‘ The 
maxim “as men behave, so they will behave,’ is, 
statistically, probably true in a static world; the 
trouble with this world is that the environment 
changes at a pace so rapid that the forms of 
behaviour in one place or period are ño clue to 
those forms in another. I agree that most social 
situations admit only of oertain appropriate 
measures. But the difficulty here (and I cannot 
find that Prof. Catlin deals with it) is that the 
measures have to be chosen in terms of an end 
deemed right or wrong. We are, in fact, at once 
outside the realm of scientific politica; for here 
we are dealmg with argument that has reference 
to ethical value which Prof. Catlin deems irrelevant. 
I would venture here to add that if the ‘ political 
man’ were what he describes him to be, in any 
sense that can be called significant, he represents 
so small a proportion of mankind that prediction 


built upon his behaviour would be no clue to the. 


general habits of men. I wish, indeed, that Prof. 
Catlin had given us some examples of the political 
‘laws’ that his science would establish. Pro- 
visionally, at least, he still leaves me with the 
impression that Burke's ‘little mirror of ciroum- 
stances ’ would be vital in the battle. 

Perhaps I may put my difficulty in terms of an 
analogy. The Common Law for long proceeded 
upon the assumption (akin in character to that of 
Prof. Catlin) that where there was no remedy there 
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‘could be no wrong ; and in order that it might be 
adequate and effective it was necessary to invent 
the remedies of Equity, which proceeded upon the 
assumption (akin to that of political philosophy) 
that wrongs as such were entitled to redress. My 
own conviction is that Prof. Catlin’s science of 
politics would need a similar supplement. What 
seems to me really valid (and brilliantly demon- 
strated) in his book is its plea for the systematio 
collection of facts and the deliberate undertaking 
of experiment. We need, in fact, an inductive 
study of politics, based on quantitative tabulation, 
instead of deductions moulded from our private 
desires. To have shown with wit and point and 
learning how much might be expected from such 
a development is the very considerable service 
Prof. Catlin has rendered us. 
HaRoup J. Las&t. 





Synthetic Organic Chemistry. 

(1) The Synthesis of Benzene Derivatives. By 
Stanley C. Bate. Pp. 229. (London: Ernest 
Benn, Ltd., 1926.) 21s. net. 

(2) The Use of Solvents in Synthetic Organic 
Chemistry. By Prof. Donald W. MacArdle. 
Pp. vii+217. (London: Chapman and Hall, 
Ltd., 1926.) 158. net. 

(3) Organic Syntheses: an Annual Publication of 
Satisfactory Methods for the Preparation of 
Organic Chemicals. Editor-in-Chief: Carl Shipp 
Marvel. Vol 5. Pp. vii+110. (New York: 
John Wiley and Sons, Inc. ; London: Chapman 
and Hall, Ltd., 1925.) 7s. ‘6d. net. 


j ba ever-growing output of research that 
marks the progress of chemical science is 
reflected in the increasing size of the chemical’ 
journals; and the task of the researcher whose 
text-books these form becomes more onerous 
each year. The work is lightened by the 
publication of the Chemical Society’s Annual 
Reports, and by the appearance from’ time to 
time of monographs dealing with the more im- 
portant theoretical aspects of the problems under 
investigation, but the wealth of information ‘ tied 
up’ in the experimental work of the original papers 
is Dot so easily rendered accessible. This difficulty 
has been partially solved by the compilation of 
such comprehensive treatises as Houben-Weyl’s 
“ Die Methoden der organischen Chemie,” or 
Meyers “ Analyse und Konstitutionsermittlung 
organischer Verbindungen,” and the first two of 
the three books under review are frank attempts 
on the part of the authors to provide for English- 
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spéaking chemists similar correlated information 
on definite problems connected with laboratory 
practice. 

(1) Mr. Bais asske to aie ima short and ances 
form the various methods available for the synthesis 
of organic compounds that may be of utility both 
to senior students and research chemists; and the 
present pioneer volume is concerned -with the 
synthesis of derivatives of benzene. The subject 
is discussed in twelve ahapters, each dealing, 
usually, with one type of reaction. Thus in the 
chapter on nitro compounds, the nitration of differ- 
ent types of compounds by means of nitrio acid 
is described ; then follows a description of other 
methods of nitration; of the conversion of amines 
into nitro compounds ; 
ring in nitration ; and fmally, the effect on certain 
groups of the presence of the nitro group in the 
molecule is discussed. The text contains full 
references to the original papers and patents up to 
April 1925, as in very few cases is sufficient detail 

supplied to make the reader independent of the 
` original memoir. The reviewer suggests that in a 
future edition the names of the investigators be 
given as well as the references, in order to facilitate 
cross reference to abstract journals ; and also, that 
the present scanty index be considerably extended. 

The general arrangement of the book is excellent, 
the printing clear, and the text remarkably free 
from errors, but in a few cases confusion arises from 
the use of italics at the beginning of a paragraph 
for the introduction of a new main section, whilst 
& sub-section is placed under headlines in heavy 
type. Not a few formulæ are faulty owing to the 
misuse of the dot and bracket; and the printing 
of such expressions as “ to react the substance,” 
and “ the substance to be amidated,” and “‘ oxy ” 
for “ hydroxy,” are not pleasing to the English ear. 
These minor blemishes do not detract from the 
value of a book of such exoellence that it should 
form a unique and most useful addition to the 
reference library of the organio chemistry depart- 
ments of all university and technical institutions. 

(2) Prof. MacArdle’s book is the first part of a 
treatise on the operative technique of synthetic 
organic chemistry, similar in a general way to the 
first sections of the well-known German works of 
Lasear-Cohn and of Weyl. The first chapter is 
devoted to “ General Considerations,” and treats 
of solution, methods of bringing about solution, 
choice of solvent, interliquefaction, crystalhsation, 
solvent of crystallisation, and mixed crystals. In 
the following seven chapters the uses of the various 
types of solvents are discussed, the question of the 
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of anomalous cases occur- 


purifying of the substance being treated critically 
and the fullest practical details being supplied. 
These chapters are rich in references to special 
cases in which the solvent in question has proved 
of unique value, and also of imstances when 
anomalous reactions have occurred which limit the 
use of the solvent. The remaming two chapters 
are devoted to a consideration of “ Special Means 
to Induce Crystallisation ” and to “ Salting Out” ; 
a full bibHography and two exhangkiye indexes are 
appended. 

The arrangement of the book and the presen ta- 
tion of the subject leave nothing to be desired ; 
for, in addition to its eminently practical value, the 
book is a readable one and holds the interest of the 
reader from the first page to the last. 

The statement ‘on page 138 that the dangers 
attending the use of dimethyl sulphate have been 
very much exaggerated cannot be generally en- 
dorsed, for in the experience of the reviewer more 
than one case of serious and prolonged indisposition 
has resulted from the use of. thik substance without 
special precautions being taken to remove all 
vapours in an effective draught. 

(3) The last of the three books with which this 
review is concerned differs widely in scope and 
purpose from. the others. It is the fifth volume of 
“An Annual Publication of Satisfactory Methods 
for the Preparation of Organic Chemicals ” ; and 
indeed so eminently satisfactory are the methods 
described therein that the issue of the yearly 


‘volume marks a red-letter day im the organic 


laboratory. Since the publication of the first 
volume, when the editors invited the co-operation 
of other organic chemists, the response has become 
wider each year, and in this volume twenty-four of 
the thirty-three preparations have been submitted 
by eighteen contributors. ` M. A. W. 


The American Mongolian Expedition. 


On the Traù of Ancient Man: a Narratiwe of the 
Field Work of the Central Asiatic Haupedttons. 
By Dr. Roy Chapman Andrews. With an Intro- 
duction and a Chapter by Henry Fairfield Osborn. 
Pp. xxiv +375 +61 plates. (New York and Lon- 
don: G. P. Putnam’s Sons, 1926.) 25s. net. 


ORTH-EASTERN Asia has entered the field 

as one af the competitors with south- 
western Asis as the home of man. The discovery 
of some fossil vertebrates that are common to 
Europe and western America but are absent from 
eastern America led Prof. H. F. Ogborn in 1900 
to predict that these animals had developed in 
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northern Asia and thence migrated eastward into 
Europe and westward into America. The ocean 
they crossed was therefore the Pacific and not the 
Atlantic. Faith m this theory led Dr. R. C. 
Andrews to organise an expeditior to search for 
the remains of these animals in the steppes which 


they must have crossed during their migration 


from inner Asia to the Rocky Mountains. The 
generosity of American patrons of science provided 
£50,000 ‘for the purpose, and Dr. Andrews led to 
Mongolia a series of well-equipped expeditions 
which there made several sensational discoveries. 
The most dramatico was the finding of the eggs of 


Cretaceous dinosaurs. They were found in such: 


abundance in one locality that one Mongolian 
woman brought in fragmenta of egg-shells in tin- 
fuls. The eggs belong to three genera, one of which, 
Protoceratops, isa primitive form of the Ceratopsidæ. 
Dr.’ Andrews describes this locality as a dinosaur 
incubator, and he attributes ita selection as the 
breeding-ground to the nature of the sand, which 
would have formed comfortable nests. 

Of still greater importance was the discovery, 
also in the Middle Cretaceous beds, of some mammal 
skulls. ‘The first found had been sent to New 
York as a reptile, and recognised by Dr. W. D. 
Matthew as a primitive mammal. Stimulated by 
his report of the importance of the discovery, the 
search was renewed and other specimens found. 
A preliminary account of the skulls is given in the 
volume, but a more detailed account has been 
tecently published elsewhere. The expedition also 
discovered a series of important Eocene mammals. 
The first of the vertebrate fossils found by the 

expedition were some bones of the Baluchitherium, 


‘an Oligocene mammal, which waa discovered by 


Cooper in northern India. The expedition found 
later a skull and a skeleton of this mammal, and 
Dr. R. C. Andrews was led by the discovery to 
the expectation that, as the human family probably 
began to diverge from the ordinary primates in 
the Oligocene, the remains of some primitive 
ancestors of man should be found in Mongolia. 

’ Large numbers of stone implements were found ; 
they represent two periods—Neolithio and Upper 
Palsolithic. Thg age of the latter is suggested as 


Azilian. Some members of the expedition were. 


at first under the impression that the rough stone 
cores represented a pre-Chellean oulture; but 
ultimately they were convinced by the large series 
collected and arranged by the archsologist, Mr. 
Nelson, that ihe cores were the residue of Upper 
Palwolithic flaking. Nothing human was obtained 
by the expedition earlier than the Mousterian, of 
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which implements have already been found ‘in 
China, in the valley of the Hoang-ho. While the 
palæontologists were excavating the fossils; the two 
geologists with the expedition—Prof. Berkey and 
Mr. F. K. Morris—surveyed the area, worked. out 
ita history, and thus made a valuable contfibu- 
tion to Asiatic geology. Amongst other points 
of interest they find that there is no evidence of 
glaciation in the district, except in some small 
corries on the highest hills. 

The volume tells the narrative of the expedition. 
It is graphically and ravily written, and. gives & 
delightful picture of a group of men in cordial 
co-operation and all enthusiastic in their work. 
Probably in the effort to be popular the author 
constantly states the age of the beds in years, 
reporting, for example, that the earlier implements 
date from 40 thousand, and the laster from 15 
thousand years ago; such estimates are about as 
useful as if a historian tried to date an Act of 
Parliament by reference to the birth of John Smith. 
The book is well illustrated by photographs show- 
ing the expedition at work and the nature of the 
country, and by ideal pictures of the fossils skipping 
about in their native haunts. J. W. GREecory. 


© a Our Bookshelf. = 
The Year-Book of the Scientfié and Learned 
a arag of Great Britain and Ireland: a Record 


the Work done in Scaence, Literature, and Art 
denna the Session 1925-1986, by numerous 
Societies and Government Institutions. Compi ` 
from Official Sources. Forty-third Annual 
-Pp. vii + 399. (London: Charles Griffin aA 
Co., Ltd., 1926.) 18s. net. 


To tho a have used’ this work of reference, 
the new issue requires no commendation. For 
those who have not yet handled it, em phasis may 
be laid on the words from the title-page : ‘Compiled 
from Official Sdurces.””’ The information provided 
as to the titles, addresses, officers, and activities of 
the scientific and learned societies and Government 
institutions in Great Britain and Ireland has bean 
obtained from officials of the societies cancerned, 
so the volume serves as ẹ directory. In addition, 
the lista of authors and titles of pa presented 
before each society durmg 1925 gives some in- 
dication of the amount and direction of progress 
made in’science and the arta. Take, for example, 
the Royal Society: the total number of papers, 
226, shows great activity in the scientific world, 
while the fact that nearly three-quarters of them 
were published in Series. A of the Transactions or 
Proceedings, testifies to the fertile field of the 
chet hamatioal and physical sciences. 

The various societies are grouped according to 
the subjects of their interests, begmning with 


those dealing with science generally. As regards 
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Classification, there will obvio be differences 
of opinion; we think, however, that the Ron 

Society would be better in the Physics Section 
than under Chemistry and Pia while the 
Spelwological Society (University of Bristol) is 
certainly archseological rather than biological. The 
index, however, soon smooths out little difficulties 
of this kind. The new address of the British Cast 
Iron Research Association, at 24 St. Paul’s Square, 
Birmingham, was probably announced too late for 
insertion. We are still of the opinion that all the 
research associations, m Great Britain now in 
existence should be included and indexed under 
‘ Research.’ Some of the more recently formed 
scientific bodies have not yet appeared in the 
volume, but meanwhile we must be grateful for 
the valuable collection of data with which the 
publishers of this annual continue to supply us. 


zügen der biologischen Variationsstatusisk. Von 
Prof. Dr. W. Johannsen. Dritte deutache, 
neubearbeitete Auflage in e: Vorlesungen. 
Pp. 11+736. (Jena: Gustav Fischer, 1926.) 
82 gold marks. - 


Tms well-known book, which was first published 
in 1909, has now reached its third edition. It is 
still divided into thirty ‘lectures,’ but various 
additions and alterations have been made. More 
attention is pa to eee correction for clase 
variants and to Bravais’ formula for reckoning the 
coefficient of correlation. In the latter formula 
the value of every variant, and not merely that of 
the classes,-enters into the result, and the method 
can also be used for alternative as well as quanti- 
tative variations. ‘lhe chapters on selection have 
been extended and those on Mendelism re-written 
in the light of the more recent work. The word 


‘gen’ is used throughout for the hereditary unit, 
and Bateson’s term ‘allelomorph’ has been 
shortened to ‘allele,’ with a result which would 


not be very happy if the word were used in lish 
form. In its present form the work will continue 
to be of great use to geneticista, since it gives in 
convenient form the various statistical methods 
used in genetical investigations. But more than 
this, it ia a discussion from the author’s character- 
istic point of view of large fields in eo imental 
. R.G. 


genetics. 

Prehistoric Man and the Cambridge Gravels. By the 
Rev. Frederick Smith. Pp. vii +121 +30 plates. 
ae : W. Heffer and Sons, Ltd. ; London: 

impkin, and Co., Ltd., 1926.) 7s. 6d. 
net. 


THE Rev: Frederick Smith, the author of a book on 
the Stone in North Britain and Ireland, has 
been enga in archsological research for more 
than sixty years. He to collect from the 
Cambridge gravels when he was a boy, and he 
returned to his old hunting-ground in 1924. He has 
collected many thousands of’ specimens, and the 
constant recurrence of certain forms has convinced 
him that his specimens are implements of various 
kinds—arrowheads, spear h , hatcheta, knives, 
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and flakers, piercers, and saws—and that certain 
of them were fitted with shafts. In addition he 
has found sculpturee—a baboon, eagle’s beak, an 
oyster shell, and so forth. The date attributed to 
fhem is pre-Chellean, Chellean, and Acheulean. 
Mr. Smith argues that though the early archsolo- 
gista were ridiculed and rejected, their views were 
afterwards accepted, and by analogy claims 
indulgence for his own views. The argument is 
aa dangerous as ita converse. Mr. Smith figures 
a number of the specimens which he main- 
tains are implements, showing them with and 
without hafts, but his illustrations still fail to 


- CONVINCES. 


Handbuch der biologischen Arbetismethoden. Heraus- 
ben von Prof. Dr. Emil ‘Abderhalden. 
ieferung 199. Abt. 9: Methoden zur Erforschung 
der Leistungen des tierischen Organismus, Tell 4, 
Heft 2. Methoden der orachung bestummier 
: Funktionen bet einzelnen Tierarten. Methoden 
zur orachung des Vogelzuges, von J. Thiene- 
mann; Methoden zur Behandlung der Atem- 
1 is der Insekten, von Albert Koch; Dre 
erfahren cur Hrforechung der Trerfluges, von 
Oskar Prochnow. . 1238-294. und 
Wien : - Urban und warzenberg, 1926.) 7-50 
gold marks. 


Tae first article on the speed and height of the 
flight of birds is a very brief account of the subject. 
In the second one, on the iration of insects 
(about 80 pages), the function “of the spiracles ‘and 
the movements which ventilate the traches are 
discuseed, and the principal methods for investi- 
gating the movements are described and illustrated. 
attention is given to the physical and chemical 
cal ena the problem, e.g. the technique of gas 
is. The third article discusses the 
flight of insects and of birds and the methods which 
have been employed m the elucidation of the move- 
ments and of their mechanics. 


Surface Equilibria of Brological and Organic Col- 


loids. By Dr. P. mte du Noty. (American 
Chemioal Society Monograph Series.) Pp. 212. 
(New York: e Chemical Catalog Co., Ino., 


1926.) 4.50 dollars. 


In the measurement of surface tension the ‘ ring ’ 
method has the great advantage of rapidity, so 
that variations are readily discovered; and in 
the hands of the author of this volume it has 
roved a most useful weapon of research. The 
k deals Jargely with the work of the author, 
but although its scope is therefore not so wide as 
the title ht imply, it is full of interest to the 
biologist and the a aie An ingenious method 
of deducing the three dimensions of the sodium 
oleate molecule (leading to a value for Avogadro’s 
constant in remarkable agreement with that 
obtained in very different ways), the size of the 
albumin molecule and the differentiation of normal 
and immune serum are among the subjects dealt 
with in this work, which should prove singularly 
attractive even to those who are not specialists. 
: P. C. L. T. 
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Letters to the Editor. 
(The Bidtior does ‘not hold himself réeponeible 


The Origin of the Earth’s Surface Structure. 


- Ly the Journal and the Astato Sooty 
te ee No. 9; 1912) there is a paper by 
ermor entitled ~ Preliminary Note on the 
Origin of Meteorites.” 
a eee One ne his subject Dr. Fermor deals with 
preasure in de th 
eerie of rocks. He refers 
case of eclogite, wherem the development of garnet, 
and occasionally of diamond, is remarkable. The 
first represents the allocation of the normal elements 
present in a broid magma in such a manner as to 
ve rise to the development of minerals 
© maximum density; the second, the same effect 
m the relatively rare case of carbon being present. 
He imstances the well-known occurrence, of both 
diamond and in certain eclogitea of South 
Africa. Dr. Fermor concludes that there must be 
‘what he calls an infra-plutonic zone deep in the 
earth’s surface se and probably extending 
far downwards, composed ot roaka of eclogitio type 
and, probably, at such a iat as maintains 
them in a plastio-solid state. He explains’ the 
occasional appearance of this mfra-plutonic rock at, 
the surface as due to ial conditions whereby | 
ooolmg forestalls the eff of reduction of 
during the ascensior of the rock; which in fag way way 
attains a region of negligible pressure while preserving 
a mineral structure proper to very great depths. ‘The 
well-known kelyphite rims, sometimes surroundmg 
‘the garnets of eclogites, Indicate a partial break-down” 
into mineral structurea of leaser density. 
The recent resulta arrived at by Dr. Harold 
- Jeffreys ee Sept. 25, 1926), based upon the 
Kr of transmision of compressional seismic 
ence T E 
tic glass underlying the itic contments; 
he basaltic zone being succeeded downwards by one 
which Dr. Jeffreys suggests may be dunite. The 
ee layer Do earns an average thickness of 
m 20 km. to 80 The basaltic zone may have a 
thickness of about 20 km. - The underlying layer may - 
extend to a depth of 1500 km. 
Daly has contended for the exiatence of a general 
peceni eke extending beneath the continents and 
er eminent petrologista have held this 
view. ee We desire here, in the first place, to cite same 
recently added evidence in its favour. W n’s 
discovery of the chemical resemblance of the 
ejected at various times and at erent 
points of the earth’s surface, might im itself be regarded 
as e pen The resemblance, prado ee 
to the pear ogee! of the rocks 
Oe S @ much higher redio- 
activity than the aati and Hebridean (Phu. Mag., 
924 However, we pointed out at the time 
mae the A of our.‘ Oregonian’ material 
was not ectly assured. Thanks to the 
of Prof. , Prof. “Landes, and Prof. W. P. Smith, 
we have been able to examine specimens of Oregonian 
basalt. of undoubted authenticity, and even a frag- 
bs W from m . chemically- investigated 
e average radium and thorium 
peers a Oregonian rocks from twelve localities 
came out as ol alike with those already determined 
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‘cussing ; and that it was not through 


eas ecl 





for the Deccan and Hebridean areas. Those who 
are inclined to limit radioactivity to lobal conditions 
will fmd it difficult to explain away the chemical 
and radioactive similarity of these enormous and 
widély sundered outpourings. ` 
Coming now to the third terrestrial layer—the 
high-density medium underlying the basaltio—t 
appears that there is no necessity, so far as seismic 
evidence is concerned, to suppose this layer to 
differ from the basaltic save m the matter of its 
mineral ‘structure. The gabbros and the eclogites 
are magmatically the same. We have found that an 
eclogite possesamg the density 3-415 ded upon 
fumon a glass which when cold a density of 
2-748, which Bagster the resulta obtamed b ays 
Soaman, and ttar (Am. Jour. Sot. 37,1914) forthe 
density of basalts Dros The density of 
the pi arm of the pape alas ALTOS 
attr thie seen ig ev darias. It ranges from 3-2 to 3-5. 
That of dunite is 8-8. We see, then, that seismic 
evidence is not opposed to the simphfying assumption 
that the sub-contmental materials as revealed in the - 
plateau basalta may extend downwards to a depth 
approximating to 1500 km. In short, the 
of the eclogitic character of the third terrestmal layer 
involves little more than the acceptance of D 


_Fermor’s inference that the’ preasure conditions 


which convert carbon into diamond im eclogites is 
alao responsible for the high-density mineral structure 
of these rocks. 

However, there is 4omethmg more to be said: We 
have found recently that the ecl possess on the 
average barely one-half the and thorium 
contents of the plateau basalts. An axplahation, we 
believe, can be offered for this apparenty con- 
tradictory result; an explanation if it w 
correct, seems to throw li E E 
surface structure and ace history. ; 

Yet the lanation we would is very 
elamentary ai simple. We assume the outer 
material of the promeval earth was orginally com- 
pounded of all those miliceous tes afterwards 
differentiated -into -the layers we ve been dis- 
out uniform m 
chemical composition. - There was heterogeneity on, 
probably, a very varied soale ; in some places coarse, 
In others fme: and this hetero ity of distribution 
and association affected the le chemical elementa 
as well as those that are radioactive. These assump- 
tions seem to be the most general we can make as 
well as the mosb probable: 

- Let us consider first the effecte of heterogeneity 
in the distribution of radioactive elements. This 
would carry with it thermal heterogeneity. Some 
parts would melt before others, and. when their 
surroundings were melted would retain a higher 
temperature and lower density. These ee would 
gravitate Again, some parte of lesser radio- 
activity would retain for lo periods the solid 
state. In the depths this condition would be especi- 
ally EERE for here the preæure conféts upon the 
medium the maximum density, as we have seen. 
Thus the temperature and pressure conditidns conspire 
to preserve to, or confer upon, the medium a high 
density ; and accordingly it vitates downwards 
when the fusion of ita surroun its. Hence 
it would come about that such ee roid magma as 
was poor in radioactive elgments—poor in uranium, 
in thorium, and in potassium—would retain the solid 
state longest and sink into the depths. It is a fact 
is poorer than the plateau basalts in all 

oactive elements. oe potasarm, 
oe mean content of K,O in the five plateau basalts 
analysed: by Washington is 0:89 per cent. The mean 
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K,O content of seventeen eclogite cited by Rosenbusch 
ig 0:70 cant., and of eleven cited by Mle. Brière 
(Bull. Soo. Française ds Min., 43, 1920) it is 0-37 per 
cent. They are, in 
heat-producing elementa and the densest rocks known. 

There would, also, exist a lack of homogeneity 

the distribution of the non-radioactive 

parts would be richer in silica, 
alumina, ete.; others in metallic oxides, eto.; such 
8 would for ever seek to ascend or to descend. 

, in times of thermal loss, certain well-known 
factora concerned in magmatic differentiation would 
operate in the same directions. f 

The final resulta should be precisely what we find ; 
a highly siliceous and alumimous surface layer rich 
in radioactive elements and—what seismic evidence 
revealsa—im the d rocks of maximum density 
and, as we now of minimum radioactivity. 
Should these inevitable final conditions be disturbed 
by the circulation attending ae revolution, they 
would gradually be re-established during the long 
later period of thermal loas. We perceive, in short, 
that ity in the ciroumstances.is not stable, 
but must result m radioactive and gravitational strati- 
fication. ing our line of argument, we might 
justify our assumption of initial h ity In recog- 
nition of the revealed surface structure of the earth. 

If these views are correct, it would 
activity mainly has been responsible 
tion of the earth’s outer materials. It has determined 
the origin of the radioactively rich and gravitation- 
ally light continental layer, of the isostatic la of 
intermediate radioactivity and dénsity, and of that 
more deep-seated layer which only at long intervals 
takes part in the great evente of surface history : 
the major revolutions (‘‘ The ” 1924, 
pP. 81 ef seg., and A. Holmes, Geol, Mag., July 1026). 

short, ib would a to have fashioned those 
structural conditions which have been responsible for 
geological history and for the development of life 
upon the globe. ~- 

Further evidence of stratification in the earth’s 
great basaltic layer is revealed in the petrology of the 
oceanic islands. The island basalt—-which we must 
regard as representing the same lava as com the 
ocean floor or prevails immediately beneath. fie 
richer in all the radioactive elamenta, and at the same 
time lower in density, than are the plateau basalts. 
These island lavas reveal, in fact, the differentia- 
tion of the substratum where it attains the surface of 
the globe; a differentiation referable to physical 
causes similar to those we have referred to above. 

As bearing on all our views of earth-history we 
would point out that the low radioactivity of ologi 
directly affects estimates of geological time based upon 
the period required to apps a major revolution. 
The length of previous esti will -require to be 
doubled. J. JOLY. 


J.. H. J. Poowg. 
_Trinity College, Dublin. ` 


a 


Experiments on highly penetrating Radiation 
from the Earth. 


MuasunEMENTS of penetrating radiation of the 
earth executed at Pistagorsak (in the Caucasus) by 
means of a portable electrometer covered with lead 
l cm. thick have shown that, though the same 
ap tus was used, the intensity fluctuated accordmg 


to the stations of observation where the measurements - 


were made. The ftuctuations of intensity were 
i marked in places rich m radium, where 
i cea of so much as 100 per cent. were observed 

- between stations separated by a few metres only. 
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at once the poorest in the 


Measurements made at the same observing stations 
during & period of three years have shown the in- 
tensity to be constant independent of metearo- 
logical conditions, and of fluctuations of emanations 
contained in the atmosphere, within the limits of 
sensibility of the ; 
ence of radioactive 
elements in the upper layers of the soil have shown 
ita constancy, which indicates that the fluctuations 
were caused by deeper strata only. 

The application of four hoods fittmg one into the 
other, 2 am. thick and covering the a tus 
from above and , and likewise of four flat 
lead screens covering it beneath, has shown the 
influence of the h to be very alight, while that of 
the screens was quite important, indicating that the 
electrometer was acted upon chiefly from below. 

The thickness of lead protecting the apparatus from 
above, laterally, and from below, having been varied 
from 0 to 8 om., the computation of coefficients of 
absorption was rendered ible. It appeared that 
the coefficients of absorption by screens varied from 
0-45 to 0:06 for 1 om. Values a ing the lower 
limit were frequently encoun at different stations. 
In most cases the value of the coefficient of absorption 
diminished with an ‘tncrease of thickness of the lead 
screens ; that is to say, a complex of radiations was 
being dealt with, some of them possessing a much 

ter radiating capacity than the y-rays of radium C. 
e radiations are directed from below, and I 
source lies apane in radio-elementa diffused m 
strate of the so 
full report of this work will be published in 
the Bulletin of, the Insitute of ical Geophysics, 
Leningrad. L. N. BOGOIAVLEMSEY. 
A. A. LOMAKIN. 
Central Chamber of 
Weights and Measures, 
19 Mejdunarodni Prospect, 
' Leningrad. 


— r 


Spectrographic Observations of the Second Green 
Line of the Auroral Spectrum. 


I THENE that all thoee who have worked on the spec- 
trum of the aurora will congratulate Prof. V on 
the notable sucoeæ he has achieved in photograp BO 
distinctly the line or band about A5238 as reco in 
his letter in NATURE of Mar. 5, p. 849. The technical 
difficulties which he had to overcame were formidable. 

The present letter is not written in an unsympu- 
thetic spirit, but it seams worth while to point out 
that an interpretation alternative to that of Prof. 
Vegard is possible. He identifies the band with ane 
which he has observed in the phosphorescent 
of frozen nitrogen. But there is a band in ut the 
same position in the negative band spectrum of 

ni Ångström and Thalen (quoted by 

ssi Sa eee io ”) gave the wave-length as 

45227°5. The stronger of the same series come 

out with great in ity on Prof. Vegard’s photograph 

as on other photographs of the auroral > BO 

that it is probable, indeed nearly certain, that a long 
enough exposure would bring out this bend. : 

If, as would o pon from Prof. Vegard’s letter, 


for direct co 
is not unlikely that this would help a decision. 


; RAYLEIGH, 
Terling Place, Chelmsford, 
Mar. 23. 
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Is Darwinism Dead ? 


In Nature of Feb. 19, Sir Arthur Keith brought 
against me two specific accusations: (1) That I denied 
m my book “A Companion” (p. 12) the ibility 
of birds descending from reptiles ; (2) that Thad. iven 
a false reference to Vialleton’s high authority. ere 
was & clear issue: (1) Had I said this ? "sy Had I 
misrepresented my authority ? 

On Mar. 8 I wrote you a brief letter showing that 
Sir Arthur Keith was ignorant of the t work of 
Vialleton to which I had alluded, an giving four 
detailed references. This letter you did not print. 
In its place you issued, on Mar. 19, a ‘oomment,’ in 
which you substi other issues, and repeated as 
your own the first of Sir Arthur’s blunders. - 

I am therefore compelled to send you this further 
letter m order that readers of Narunz may be ao- 
quainted both with the real issue and its upshot. 

P a made no affirmation upon the descent of birds. 
I did say was that a very great authority 


(Vialleton) had given strong ta I the 
reptilian origin of birds with he Aat aai a of 
such an authority so I 


reasoning’. 
(2) BO ren iing eae renee I had worked : 
test, 


upon Vialleton’s and famous work, and in my 
letter I gave four references (585, 588, 590, 592 
to that work: of which apparently Sir Arthur 

no knowledge, or he could not have blundered as he 
did. 


Your comment leaves your readers under a directly 
wrong impreasion upon both points. You re-affirm 
the error of the first; you make no mention of my 
spe references in the letter, but only say vaguely 

at -I have caught my critic ‘‘ referring to the Wrong 
book.” 

My accuracy, and Sir Arthur Keith’s lack of that 
quality on this issue, can be verified as plain matters 
of fact by any one who will donsult the terta in 
question. H. Baroo. 

Reform Cłub, - 

Pall Mall, 8.W.1, Mar. 28. 





Mr. BæLLoo is under a triple misapprehension. He 
believes he gave ‘references’ in his ‘‘ Compani ; 
he did not. He left his readers to gueas which Vialle- 
ton he had in mimd; I guessed the right one, and 
quoted a pertinent from Prof. L. Vialleton’s 
best-known work. Mr. Belloc had been well ad- 
vised he would have accepted that quotation without 
comment, for it is leas discordant with modern know- 
ledge than the of the later compilation to 
which Mr. Balloo has divested my attention. i 

In the second place, Mr. Belloo is under a- mis- 
apprehension as regards Prof. L. Vialleton’s range of 
original work; that writer has never claimed to be 
an ‘authority’ on the evolutionary history of birds, 
nor is he so regarded by soologista or tologista 
of any country. I am sure Prof. Vialleton will amile 
when he learns of the claims which Mr. Belloo now 
makes for him. 

‘Mr. Belloc’s third misapprehension relates to the 
present state of our knowl regarding the evolu- 
tion of birds. The evidence drawn from embryology, 

logy, and anatomy leaves the expert student in no 
doubt ante their Gavia: they aroge from a reptilian 


ARTHUR KEITH. 
Royal College of Surgeons, W.0.2. 


[No useful scientific purpose would be served by 
further correspondence upon the points at issue. 
Ep. NATURE. | 
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The Atomic Weight of Silver. 


Tax following few lines give a‘neceasary elucidation 
to my critical note and to the answer given -by 
aa apo and H. L. Riley (NaruRe, Mar. 
5, p: ). y principal first theoretical argument 
is based on the + endencs of the atomic weighta 
of the elementa silver, nitrogen, and chlorine, resulting 
from the classical life-work of Richards and his 
school, in which I have the greatest confidence. It 
the atomic weight of silver = 107-876, then nitrogen 
= 14-006 +0:0011, and chlorine = 85:456 40:002, most 
probably 35-458. If we accept Baker and Riley’s 

, silver = 107-864, then nitrogen would: become 
18-999, a value exceedingly improbable, especially 
having regard to the fact that Baxter found recently 
(Proc. Amer. Acad., 12, 12, p. 699, Dec. 1926) by 
an, extremely careful physico-chemical reasearch the 

eo N=14-006(7), which confirms the higher 
atomic weight of silver, namely, 107-876. 


important ent was not referred to by Messrs. 
Baker and Riley. 


My second, no leas important, practical argument 
Was on the assumption that Mesers. Baker and 
Riley have lost exceedingly small quantities of silver 
vapour on fusing the metal in h , 80 that the 
atomic weight found by them is slightly lower than 
the true one. They did their best to convince them- 
selves that no ut condensation of metallic silver 
could be observed in their tubes, and they say that 
they have begun a new series of i ts to 
investigate the volatility and condensability of silver. 
ee ee Ea ents on a large 
scale in this direction were published by J. S. Stas 
so long ago as 1865 (“(Œuvræ complètes,” T. I, p. 
457), who was my first “atomic weight teacher ”’ 
in 1875 (but who would read such ‘ antiquated’ 
papers to-day ?). He describes the distillation of 
50 of hie purest silver in the flame of the oxy- 
H aes blowpipe and says: “Je dois avouer 
toute fois que, dans lea opérations que je viens de 
décrire, la moitió au moins de l'argent employé a 
été perdue. En effet, il a été entraîné à l'état de 
vapeur bleue påle avec le courant de gas tonnani, 
quoiqu’il fût cependant modéré, et sans exces trop 
grand d'oxygène i a é6t6 répandu dans lær ambiant 

ont a troublé la transparence, et auquel ıl a 
eene une saveur métallique très le.” 

From’ this important observation it follows that 
when silver once ee into the state of vapour it 
is not easily condensed in a sohd state, but forms 
only & colloidal dispersion as a fog. Large quantities 
of alver heated im tubes give a condensation of the 
metal, but when a small quantity was heated and | 
fused, the silver vapour e weight of which was, 
in the said experiments, of the order of 0-0001 
and which would occupy in the solid state 0-00001 
cm.*—may: have esti Ae: of the apparatus... 

Meesrs. Baker and Riley say that they controll 
the weight of the fused silver obtained by tedly 
melting and weighing it to constant weight. But the 
eker ae ae t was the weight of the silver 
-Obtained in a fine state of division immediately after 
decomposition of its oxide by heat and before fusion ? 
Buch silver has a very great surface, and during 
fusion a small loss by evaporation may have. taken 
place. After fusion, ite surface has very 
small and, last but not least, it was “ coated with a 
very ‘thin flm of dross i of silica.” To 
these umstances the fact is very probably due 
that no appreciable loss of weight of dhe silver was 
obeerved. repeated fusion. 

BouvsLav BRAUNER. 

Bohemian University, Prague, Mar. 10. = 
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Convection of Heat in Fluid Flow through Tubes. 


Taz convection of heat to or from the walls of a 
circular tube conveying fluid in turbulent motion 
has been studied by a long line of investigators, 
among whom may mentioned Joule, Reynolds, 
Stanton, Nisselt, Soennecken, Jordan, Sterider, 
Heinrich, and Stickle. From dimensional considera- 
tions es heen tae a Mar. 18, 1915, p. 66) deduced 
a formula which, written in non-dimensio form, 18 


equivalent to- a Vd k 
Pa) oo 0 


where a= coefficient of transmission of heat. 
d = diameter of tube. 

V =mean velocity of flow. 

k = conductivity of fluid. 

u = viscosity of fluid. 

y = kinematic viscosity of fluid = p/p. 
h = diffusivity of fluid = k/sp. 
s= ific heat of fluid. 

p= density of fluid. 


For gases Stanton (Tech. rb Adv. Committee 
for Aeronautics, 1912-18) gave a formula reducible to 


ad Vd\* 
p > const. (=) ee ; . (2) 
in which n = 0-75 approximately for smooth tubes. 

Nusselt (Z. VaL. 1909) proposed a formula for gases 
reducible to his later form: > 


SF = oonst. (4°)", „a (8) 


which is equivalent to S. (n= 0-78). 
Formuls for water of the form : 

a proportional to V*, . . . (4) 
have been pro by Stanton (Phi. Trans. Roy. 
Soo., vine oennecken (Forsch. Heft 108/109), 
Stender (“ Wdrmeubergang an stromendes Wasser,’ 
Springer, 1924), and others. These formulm do not 
make explicit mention of the conductivity. Stender 
finds that the mdex ‘n’ de on an equivalent 
mean temperature 7° C.=0-97'm + 0-17'w, where Tm = 
mean water temperature and 7% wall temperature. 

I ta with oil have been carried out by 
Henrich and Stickle, but not fully analysed (Forsch. 
Arb. Heft 271).. i - 
. The object of the present note is to suggest & 
general formula applicable to all fluids, liquid or 
gaseous, under conditions of turbulent flow in circular 
tubes, namely :. 


«4 _ 9.9200(28)/ a), . See 8) 


in which f(k/ys) is given approximately by the following 
values : i 


‘ 


irabu 0-01 0-10 
f(r) =f(k/us) 0-97 0-895 


which lie well on a smooth graph. 

This formula agrees well with the experiments of 
Heinrich and Stúckle for oil, those of Stanton, 
Soennecken and Stender for water (r=10° C. to 
ra 70°C.). It also agrees as well with the results: of 


0-40 
0:835 


1-30 
0-785 


Jordan, Niisselt, Pannel, and others for air, as these - 


agree amongst themselves. 

A crucial test of the value of formula (5) would 
be given by experimenta with mercury for which the 
value of k/us lies outside the range of the experiments 
referred to above. 

A complete formula should take account of the 
ratio of length to diameter of tube, or else the ratio 
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of initial to firlal exceas temperatures, but (5) is put 
forward as a step towards the .correlation of the 
resulta of diverse experiments in which the ratio of 
length to diameter of tube exceeds about 20. 
anes H. F. P. PURDAY. 
70 Bloomfield Road, 
Belfast. 


s a 


The Polishing of Surfaces. 
May I describe one or two surface - polishing 


ia tae ? 
. The first 1s more easily described than performed. 
Pre a polished biprism having a supplementary 
angler or 4 or 5 seconds. Continue the polishing of 
one surface. The debris removed will be carried over 
the edge and deposited in the minute spaco 
between. the other surface and the tool. en thig 
is filled, a continuous perfectly polished surface 
will be produced and only an appearance of interfer- 
ence on the lee side will betray the original biprism 
character of the specimen. But under the micro- 
sopa; and by the judicious use of a steel needle, it 
be 


found that the debris is really only each aes i 
it can gradually be broken away and removed. The 
underlymg aco upon which the debris has been 
ia Sarat retains ita original optical polish. 

is seems to indicate that, once a group of mole- 
cules has been torn from the embrace of ite associates, 
it is practically im ible under poe conditions 
to force it within the region of mol ar cohesion. 
2. A thermometer sabali in the polishing tool 
as nearly as possible in contact with the surface will 
record a rise of temperature of disappointingly small 


amount. If Apa ae due to actual fusion of the 
‘hill-topa,’ it might expected in practice that, in 
view o the multitude of the ‘hill-tops’ acted upon 


simultaneously, a considerable rise in temperature 
any ae anticipated. This particular theory seems to 
be on the assumption that the small amount of 
energy involved is transmitted into the glass through 
an extremely minute area. That the area is never 
extremely small chn be observed by carrying out Ho 
operation of ishing under the microscope, the 
action being a Theaden the specumen. Within 
a second or two the area can be extended from about 
2 per cant. to 5 per cant. ; in about four minutes the 


area is about 95 per cent. These resulta are for a hard 
piteh E KA It is remarkable how quickly the 
pool-like areas ing into view, and an o er will 


ection of these 
any intermediate 


certainly be impressed with the 
areas; there is no appearance o 
mae scene of progressive abrasion. 
en the whole area is opara Era can it 
be contended that the energy is cient to maintain 
in a state of thermol fusion the whole extent of the 
surface, however thin the layer may be? It is 
necessary to assume that the load is at any one ~ 
moment carried by a small number of very minute 
elements, but the test ge tae peas to an optically 
polished surface does not disclose any irregularities 
sufficiently great to Aep the film of whatever 
it may be that exists between the surfaces. 
James Wain FRENCH. | 
Anniealand, Glasgow, Mar. 19. 





The Nodes at the Reduction Division in 
% Bivalents of Hyacinthus. 


Ix the grasshoppers and. some other animals, nodeg 
have been demonstrated. in the bivalents, at the late 
PE: by Sutton, MoClung, Robertson, Wenrich, 

anssens, etc. One of the Orthoptera, Ohortophaga 
sp., has eleven bivalenta and one univalent (X chromo- 


528 
some) at the late prophase of the maturation divisions 
in the spermatocytes. These are well shown in iron- 
acetocarmine preparations. „The writer found that 
the six bivalenta showed 28 cases with one 
node to 19 with two nodes. The amallest five 
bivalents had only one node each. At each node it 
was obvious, as been previously demonstrated 
by others, that one chromatid from each homologue 
seemed to pass to the other side, while the other 
chromatid remained on the same side. 

In Hyacinthus orientalis, where there are eight 
btvalenta at the reduction metaphase, the four largest 
showed one or two nodes, while the four small ones 
had only one node. Out of 116 examples of the four 
largest brvalents, 62 had one node and 54 had two 


Rm x 


Fia. 1.—Bilvalent chromosomes m Hyacothus. 


nodes. Examination of these nodes showed that one 
chromatid ap to pe obliquely across to the 
other side, w the other chromatid remained on 
the same side. Also, as in Chortop the planes 
of the V or rmg-shaped portions on different sides 
of a node were more or leas at right angles. 





The best working hypothesis for these cases seems 


to be segmental interchange between the chromosomes 
(croasing-over between e pepe eb is known 
to occur in some mon ons, such as Zea. In 


mgle, and 
sya Be determined by b ex- 
periments, we find that the results are not far from 
those given by Chortophaga and ee 
Fig. 1 shows three bivalents of Hyacinthus, the 
central one having two nodes and the other two 


one node. Jons BELLING. 
Carnegie Institution of Washingto s 
t of Genetica, 
Id “Harbor, P 
Long ‘N.Y 





Magnetic Double Refraction. : 

Taa action of a strong etic fleld in causing a 
liquid to become birefringent for light rays transverse 
to the field was first observed by Cotton and Mouton 
in nitrobenzene, and was later detected and measured 
By Se sanie Authors A many obit Cateen oom 

the aromatic series In some inorganic liquids 
(Annales de Physique, 28, 248; 1918). Ina recent 

per (C. V. Raman and K., S. Kri Proo. í 
PA A, Jan. 1927) it has been shown that the 
value of the Cotton-Mouton constant in aromatic 
compounds indicates that the benzene ring, which is 
Pee eee oe ans Hee ecm a 
O ically anisotropic, has & very pronounced 
aan A anisotropy. Observations on light-scatter- 
i in carbon compounds of the aliphatic series 
A that the molecules of these ces are 
optically anisotropic to an extent which, though 
smaller than in the aromatic series, is yet very marked 
(K. 8. Krishnan, Phd. Mag., 50, 697; 1025). -It 
accord seemed very eee that the compounds 
of the aliphatic series uld also exhibit magnetic 
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anisotropy and give a measurable double-refraction in 
Seng MAENAN flelds. i 

As Cotton and Mouton did not in their pepers 
any observable magnetio double refraction in car 
compounds of the meee series except in some 
isolated cases, we decided to make a tic re- 
exarnination of the subject. A large e magnet 
capable of giving 25,000 gauss in a column of liquid 
82 om. long was available to us. By securing the most 
favourable optical conditions and taking careful 
Ea ey eea o n disturbance from the 

araday effect or suspended colloidal particles, we 
ishi o existence 


struction for our e magnet, with which we hope 
to reach a fleld of 40,000 gauss in a liquid column of 
the same length and to make an extended series of 

titative measurements of magnetic birefringence. 
reason to believe that fuch measure- 


ere igs 
ments prove of value in elucidating problems of 
molecular structure. = 
z O. V. RAMAN. 
J. Rama Krisewa Rao. 
210 Bowbazar Street, 


Calcutta, Feb. 15. 





An Important Virus Disease of Lilium 
fongifioram and its Varieties. t 


In ‘the ‘course of work on the diseases of lilies I 
have shown by means of controlled experimenta that 
an important disease occurring on [alum ’ 
Thunberg and its well-known varieties of commerce, 
‘Lilium giganteum’ (L. longiflorum var. takesima 
Duchartre), ‘ Lilium PRN E longiflorum var. 
insulare Hort. apud Mallett), ‘ Lilium Harrisii ’ 
(L. ’ var. exrmuum Baker), belongs to the 
ake eg filterable virus diseases and is transmitted 
oy aphid Aphis kis Takahashi (very close to 

: + Glov.). The identification of the insect 
was e by Dr. F. Y. Theobald. 

The sym are a marked downward Ing and - 

i NRAN S 6 a e e usar e See 
b produce o a flatten 


The disease occurs commonly among bulbs of 
oriental origin. Rigid government i I 
reduced ite incidence in the Bermuda lily fields of 
‘ Littum Harrisii’ to a practically negligible quantity. 

Details will be publi in due course. ` 

LaWwRaNGE OGILVIE. 
(Plant Pathologist.) 
Department of iculture, 
Bermuda, Feb. 18. 





Salaries of University Lecturers. 


Pror. H. E. Anmerrone’s recent reference in 
Natvuns (Mar. 19, p. 482) to the salary attached to a 
lectureship in. organic chemistry in the University of 
Sydney may create misapprehenmon unless it is 
pointed out that the scale for lecturers in all 
subjects at Sydney is £350, rising by yearly increments 
of to a maximum of £700 per annum. There is 
lrttle doubt that the conditions for lecturers at Sydney 
are distinctly more favourable than those p I 
in many, if not most, of the univermties of Great 
Britain. Joms Raman. 

The University, i =" 

St. Andrews. 
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Listers Contribution to Preventive Medicine. 
By Dr. C. J. MABTIN, PRS. 


L > was one of the greatest discoverers in 

the realm of preventive medicine. His direct 
contribution ed in usefulness that ever made 
by one man ; for the antiseptic system of treating 
wounds relieved mankind from most of the danger 
dnd suffering attendant upon surgical operations 
and permitted the art of surgery to advance to un- 
imagined achievements. His indirect contribution 
was great and far reaching, but is less easy of 
assessment. 

The obliteration of wound infection which 
followed the successful practice of antisepsis was 
an enormous stimulus to research into the causation 
of infectious diseases generally. These researches 
recelvéd every encouragement from Lister, because 
he, like Pasteur, was convinced that infectious 
diseases would be found to depend upon the in- 
vasion of the body. by the lower world of microbes. 
From 1851, when he was a house surgeon at Uni- 
pa College Hospital, his attention had been 

n the causation of inflammation, sup- 
scaler ever, and constitutional disturbance, 
which at that time almost invariably followed 
surgical operations. That suppuration was not 
inevitable was clear, because aay eer ee 
healed without it, the edges Gola, eda 
ma ‘comparatively short time out ae 
illness. After many fruitless attempta to compre- 
hend the process and causation ot suppuration, 
Lister concluded that it would be wise to attack 
the problem from the beginning and to study the 
phenomena of inflammation occasioned in the 
simplest way. To this end he applied hot water 
and various chemical irritants to a minute portion 
of the web of a frog’s foot and watched under the 
microsgope the effect upon the blood-veasels and 
surrounding tissues. 

Lister’s paper on caper A ET 
published in the P Transactions in 1858, 
is now classical. In it he showed that inflammation 
was & reaction of the tissues to a noxious stimulus 
from without. The problem was: When a wound 
became inflamed, what was the noxious stimulus f 
This question was ever present in his mind, but no 
answer was forthcoming, until in 1865 a scientific 
colleague directed his attention to Pasteur’s studies 
on fermentation and putrefaction. The full signifi- 
cance of Pasteur’s y riet was immediately 
apparent to Lister, as his mind was prepared by his 

vious experimental work. Infection of wounds 
y , and the action upon the tissues of the 
‘products produced by them, would supply the 
cause he was looking for. Were all these untoward 
phenomena due to the putrefaction of the liquids 
exuded by the injured tissues ? This mference was 
tested by ingenious experiments and Its acourac 
was roved, to the lasting benefit of mankind. i 
should be emphasised that Lister’s discovery of the 


nature of wound diseases was one of the great steps ` 


in the rs aad of preventive medicine, and ante- 
dated by years the proof that any particular 
disease. 


microbe was indeed the cause of 
No. 2997, Vou. 119] 


At thia time (1865) the enlightened medical world 
had grasped that ro prs s discovery that particular 
fermentations were produced by o microbes 
indicated the eab nature of the various con- 
tagia viva responsible for disease. It was appreci- 
ated that diseases bred true, as d and cats 
bred true,.and that they did not arrive de novo, 
although their ultimate origin was as mysterious 
as the origin of T of higher animals or plants. 
The real nature of the contagia was pure guess- 
work. 

The success of Lister’s treatment of wounds was 
A ponori stimulus to the study of the cause of 

ectious diseases, but, occupied with the develo 
ment of his antiseptic system of surgery, he could 
take little part in these researches. Nevertheless, 
in the intervals of a busy life, he did find time 
for bacteriological investigations of & fundamental 
character. 

This new realm of scientific discovery yet lacked 


‘appropriate methods, and Lister had to forge his 


tools as 
reséarches in his back 
and the ingenuity of 
dealt with in their pro 
Bullooh in another article 
NATURE. 

For fifteen years Lister was the principal repre- 
sentative and ent in Great Britain of the new 
knowledge, bit by bit unfolded, of the relation of 
micro-organisms to disease. As his preoccupa- 
tions increased with his renown, his personal con- 
tributions to bacteriological research, perforce, 
diminished, but the ol effect of his encourage- 
ment increased. : 

Whenever the application of pecshg sr A 
coveries to the pabis health TA in 
Lister always took a prominent 
president of the Bacteriological NANT of the Inter- 
national Co of Hygiene in 1881, when Koch 
demonstra his newly discovered methods of 
oultivation upon solid media and isolation of 
different bacteria. In 1890, Koch introduced 
tuberculin for the treatment of tuberculous in- 
fections. Lister, who had a profound respect for 
Koch, arranged for a thoro trial of the method 
in his wards at King’s College Hospital Unfor- 
tunately, the results, though encouraging at first, 
proved disappointing. 

- At the second Tuberculosis Congreas in 1901, 
Lister was in the chair when Koch communicated 
the results of his riments upon human and 
bovine tuberole whioh had led him to the con- 
clusion that human and bovine tuberculosis were 
two distinct diseases and that there was no danger 
for human beings from the consumption of milk 
or meat from tuberculous cattle. Lister very 
courteously, but nevertheless trenchantly, criticised 
Koch’s conclusions, pointing out that though the 
evidence adduced by Koch to show that human 
tuberculosis could not be communicated to bovines 


required. He carried out these early 
our. Their importance 
e methods he devised are 
perspective by Prof. 
in this week’s issue of 


seemed convincing, his reasons for supposing the 
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reciprocal process to be unusual were far less satis- 
fying. In view of Koch’s pre-eminence as a 
bacteriologist and considering the importance of 
the question, the Congress moved for the appoint- 
ment of a Royal Commission of inquiry. This 
suggestion was adopted by the vernment. 
Lister was not a member of the’ Commission, but 
he took an active interest in its labours, and when 
it reported in 1911, it completely justified the 
criticisms made by him ten years before. 

Another enterprise in the interest of preventive 
medicine whieh had Lister’a sympathy and active 
support from ite inception, was the foundation in 
Fnplaud of an institute for the study of the causa- 
tion and prevention of disease. The origin of the 
Lister Institute, as it is now called, was as follows. 
On July 1, 1889, a meeting was held at the Mansion 
House, London, for the purpose of taking stepa to 
present M. Pasteur with a grateful ao owledg. 
ment from Great Britain of his gratuitous kindness 
in Paris to more than two hundred British patients 
who had been bitten by rabid anim The 
acknowl ent took the form of a donation of 
£2000 to Pasteur for the use of the Institut 
Pasteur in Paris. At the same time the committee 
realised the want in the United Kingdom of an 
institute similar in character and p to the 
Institut Pasteur in Paris, or to the Hygienic In- 
stitute in Berlin, and others, eatublished on the 
Continent for scientific research into the causation 
and prevention of the various infective diseases 
of men and animals. 

With the idea of meeting this need the British 
Institute of Preventive Medicine was incorporated 
on July 25, 1891, and the objecta of the Institute 
were set forth in a Memorandum of Association, 
namely : 

(a) To study, investigate, discover, and improve 
the means of preventing and curing infective diseases 
of man and animals; and to provide a place where 
research may be carried on for the purposes aforesaid. 

(6) To provide instruction and education in pre- 
ventive medicine to medical officers of health, 
medical practitioners, veterinary surgeons, and 
advanced students. 

(c) To prepare and to supply to those requiring 

am such special protective and curative materials 
as have been already found, or shall in future be 


found, of value in the prevention and treatment of 
infective diseases. 


(d) To treat persons suffering with infective 
diseases or threatened with them, in buildings of the 
Institute or elsewhere. 


(e) With a view to effecting these objecta, to provide 
laboratories, to appoint a scientific staff, to mstitute 
lectures and demonstrations, to issue publications of 
the transactions of the Institute, and to found a 
library. 

Lister succeeded the Lord Mayor as chairman of 
the committee after ita first meeting, and was the 
first chairman of the counoil of the British Institute 
of Preventive Medicine. Among his colleagues 
were Roscoe, Huxley, Ray Lankester, Burdon 
Sanderson, Horsley, Cheyne, and Sir Andrew Clark. 
Lister was a regular attendant at the meetings 
of the council for many years and took the most 
active part in the management of the Institute. 
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The office of chairman of the council was for a 
while no sinecure, and the direction of the new 
Institute was an anxious task. During ita early 
years it had great financial difficulties to contend 
with, and on more than one occasion its continued 
existence was almost despaired of. It was only by 
means of the enthusiasm and careful guidance of 
its council and the self-sacrifice of the small body 
of scientific men which composed its staff that it 
did not succumb to inanition. 

It was also unfortunate in changing its birth 
name more frequently than is for a young 
institution. In 1898 it became the Jenner Institute 
of Preventive Medicine in order to receive the 
donation of a sum of money collected to per- 
petuate the memory of Edward Jenner and his 
work. Afterwards it was found that a trading 
firm the prior legal olaim to this title, 
and a further change of designation being necessi- 
tated, it was deaided to associate the Institute in 
future with the honoured name of its chairman. 
It thus, in 1903, became the Lister Inatitute of 
Preventive Medicine. 

In the meantime the financial stresses which 
threatened the collapse of the Institute had been 
considerably relieved by substantial donations from 
the Berridge Trustees, the Grocers’ Company, and 
a number of public-spirited men. The Duke of 
Westminster having granted, on terms which meant 
a large personal contribution, a fine site facing the 
Thames at Chelsea Gardena, the council p ed to 
build one-half of the present headquarters of the 
Institute. These were opened in 1897. 

The permanent income of the Institute was not, 
however, adequate to the requirements and capa- 
bilities of the enlarged establishment, until towards 
the end of 1898 it received, for the enco ment 
of research into the cause and treatment of di ; 
& most generous endowment of a quarter of a 
million ny, from Lord Iveagh. is endow- 
ment enabled the governing body to extend greatly 
the of the Institute and to increase the 
—up to that time—very i uate staff 

The development of serum therapeutics in 1894 
attracted general interest in preventive medicine. 
A few years previously Behring had discovered 
that by accustoming an animal to small but 

rogreasively increasing doses of tetanus poison, 
the serum of such an animal possessed the property 
of neutralisi considerable quantities of the 
poison. This discovery was amplified and put to 

ractical use for the treatment of diphtheria b 
Barr and Ehrlioh, and rapidly established itse 
as the only rational and effective treatment for 
this disease. 

The preparation of antitoxic sera was at once 
taken up by the Institute. Some temporary 
premises near London where horses could be 
accommodated were acquired, and as soon as the 
value of the remedy was established the council 

urchased a freehold property near Elstree, Hert- 

ordshire, where a complete sr tat for the 
production of anti-toxic sera and for research into 
serum therapeutics was installed. 

Since then the activities of the Institute have 
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increased considerably, but two of the objects for 
which the Institute was founded, the education of 
medical officers of health and the treatment of 


patients, have been discontinued. oe 
education in bacteriology was soon 
adequately provided for by the medical schools, 
and the prophylactic treatment for hydrophobia, 
which was the particular treatment in view, was 
no longer required owing to the freedom of the 
British Isles from rabies. 

The advantages which the Institute enjoyed from 
ita association with Lister were, in the earlier days 
of ita history, by no means confined to his guidance 


as chairman of its council. To the scientific staff 
he was always a colleague. Whatever the nature 
of the problem they were occupied with, they were 
sure of his sympathy, and his knowledge and critical 
insight were ever at the disposal of the humblest 
worker. j the latter years of his life, 
although no longer able to take an active part in 
directing its affairs, he did not cease to take a 
keen interest in the welfare of the institution he 
had been largely instrumental in founding, and he 
manifested his confidence in ita continued useful- 
neeg by sag pt joint beneficiary with the Royal 
Society under his will 


Some Aspects of Lister's Scientific Work. 
By Prof.. Wmax Boxioon, F.R.S. 


M* Ta cations to write on certain aspecta 

ot Lister's scientific work rest on an 
acquaintance with his published writings. I have 
studied these critically by themselves and in 
relation to the writings on the same subjects by 
his contemporaries. For more than ten years I also 
had the great privilege of knowing Lord Lister in 
a manner which, considering the great disparity of 
our positions, I may say was almost intimate. As 
_bacteriologist to the British Institute of Preventive 
Medicine I had to visit him as chairman almost 
weekly, to keep him in touch with the ey of 
the work in the antitoxin department. en after 
I left the service of the Institute he frequentl 
asked me_to call upon him in connexion wi 
scientific work in which he was interested. In this 
way I was a great deal in his company and, among 
the younger men of that time, probably saw more 
of him than any one else. 

When I first knew Lord Lister he was sixty-eight, 
and I last saw him in 1909 when he was eighty-two 
years of age. Both then and since he impressed 
me 488 t personality. He was deeply interested 
in all advances of medical knowledge and, although 
leading a very busy life, he strove to keep abreast 
of bacteriological literature, which was then pou ring 
forth in an unbroken stream. I read through wi 
him most of the complicated papers of Ehrlich and 
Bordet on hemolysis. During the reading he would 


make many ions or criticisms which might 
clear up doubtiul points. Finished with the work 
in hand, he would recur to his own work of early 


days and indicate the difficulties he had had and 
how he had overcome them. In a conversation we 
had on Oct. 23, 1905, he said to me—I wrote it 
down at the time: “ If my works are read when I 
am gone, my papers on the pigmentary changes in 
the and on the early of inflammation 
will be the ones most highly thought of.” 
were not the mumblings of senility, for he was then 
intellectually clear and alert. I took it to mean 
that he wished to be considered as a scientist rather 
than a surgical craftaman. 

In estimating Lister’s scientific work it is 
essential to remember that he had no peor y 
equipped laboratory aa we understand the term 
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to-day. There were none such, or but few at the 
time. His laboratory was his study in his private 
home, and perhaps the best of his scientific work 
was that done in 11 Rutland Street, Edinb i 
during his first stay in the northern capital. Hi 
ae i work on antiseptics was done during the 
lasgow period, while his bacteriological work was 
begun and largely completed in his second Edin- 
burgh’ period hen he resided at 9 Charlotte 


uare. 
“athe hours for Lister’s scientific work were early 
in the morning and far into the night following a 
harassing day of active surgical work in private 
practice, or 1n the wards, operating theatre, and 
olass -rooms of the Edinburgh . He 
performed all his appointed duties in a moet 
conscientious way, aad He undertook his experi- 
mental work so that he might speak with first-hand 
knowledge on the themes which he had to teach. 
Many of the problems he felt impelled to investigate 
were obscure and complicated, but of the greatest 
practical importance. Some were not capable of 
solution then, and others have not yet been de- 
finitively cleared up: I refer in ei ee to his 
ti ood 


work on the on of the b and on the 
stages af inflammation. 


E 

e coagulation of the blood has at all times 
excited wonderment, and the theories to explain it 
have been innumerable and are still being brought 
to light., In Great Britain notable advances were 
made in the eighteenth century by William Hewson, 
who unfortunately died of sepsis from a wound’ 
before he was thirty-five. In his short life he made, 
however, many discoveries. He proved that the 
red corpuscles were biconcave discs; he described 
their arrangement in masses like piles of money, 
an observation extended in 1827 by Lord Lister’s 
father in association with Dr. Thomas Hodgkin. 
Hewson also clearly noted the existence of the white 
blood corpuscles and performed a large number of 
experiments on blood coagulation, although he 
never quite cleared up the mystery of its nature. 
His successors in the nineteenth cen were not 
more happy. Coagulation of the bl was early 
studied by Lister. The problem was constantly 
before him in connexion with intravascular clotting 


. We all remember with 
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and the occurrence of putrefaction and secondary 


heamorr in wounds. The iling th was 
that of B. W. Richardson, se P N i 
to the escape of ammonia, which was beliey 
to hold the coagulative elements, normally, in 
solution. 

In a long series of masterly experiments Lister 
showed that this ammonia theory was untenable. 
He clearly saw the need of separating the nature of 
coagulation from the cause, and while baffled with 
the former he revealed by his experiments that the 
latter—the cause of coagulation—is really due to 
the influence exerted on the blood by the contact, 
even momentarily, of ordinary matter of some kind. 
He considered that this contact brings about a 
reaction between the solid and fluid constituents of 
the blood so that the corpuscles imparted to the 
ligor sanguines the disposition to clot. As regards 
the cause_of blood coagulation, it cannot be said 
that we have materially advanced during the 
seventy years sinoe the publication of Lister's 


paper. : 

nother basic pathological procees which Lister 
examined was inflammation. The extraordi 
changes which we call inflammation have at 
times attracted attention, and the theories intended 
to explain it constitute a large part.of the history 
of medical doctrines. What is the real nature of 
the process which we call inflammatory and which 

ta from the application of an irritamenium to 

the body # When Liste: his studies on in- 
flammation, great advances on the older doctrines 
had already taken place. In England particularly, 
the science of experimental pathology was in 
process of rapid growth. The older pathological 
anatomy so ably created by M i was developed 
well by the Frenoh, among Aa the names of 
Bayle, Portal, Laennec, Bretonneau, Chomel, and 
Cruveilhier will be brought to mind. Students went 
from Great Britain to study pathological science in 
France. : 

At the beginning of the nimeteenth century 
Edinburgh was a great nursery of medical talent, 
and many of her graduates migrated across the 
border to attain fame in the arenas of the south. 
ide the names of Charles 
omas Addison, Thomas 
Hodgkin, C. J. B. iams, Marshall Hall, William 
Sharpey, and the uliarly able if eccentric 
Wharton Jones. Their work was advanced by the 
experimental work of Augustus Volnay Waller and 
of the little-known but successful worker William 
Addison. Lister had both Sharpey and Wharton 
Jones for his teachers. The margination of the 
leucoc in the inflamed vessels was taught by 
C. J. B. Wiliams, and W. Addison about 1842 and 
Waller (1846) rediscovered the proceas of emi- 

tion of the leucocyte, which had been previously 
esoribed by Dttrochet in 1827. Wharton Jones 
summed up in most critical fashion all the work 
down to 1846, and himself gained the Astley Cooper 
prize in 1850 for his splendid easay on the phe- 
nomens of inflammation. 

When, therefore, Lister began to work at the 

pathology of inflammation he was traversing ground 
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already trodden. He realised, however, that much 
that had been done concerned the later stages of 
the process, whereas the real easence of inflam- 
mation was most likely to be found by the study 
of the earliest stages. He worked chiefly with the 
frog’s web and the bat’s wing, and took elaborate 
precautions that at first the parts should be in a 
perfectly normal condition. By the application 
of irritants he then passed to the study of what 
was pathological. Among the phenomena whioh 
he particularly investigated may be mentioned the 
aggregation of the red bl corpuscles, their 
increased. adhestveness, and the structure of the 
arterioles and capillaries. He found that the 
capillaries alter in calibre, but referred the variation 
to something inherent in their elasticity. While 
admitting eee of contractility in the 
capillaries, modern workers have not accepted his 
explanation. Lister ed irritants as acting 
In a twofold manner. o primary 
dilatation of the vessels brought about by the 
influence of the nervous system and not limited 
to the locus of the irritant. The seco effect, 
on the other hand, was the direct result of the 
irritant acting on the tissues in co uence of 
which the blood becomes altered physically. The 
red discs become more adhesive, they accumulate 
in Masses and may bring about the condition of 
stasis. 

Strange to say, Lister made no referenoe to 
diapedesis of leucocytes, and probably missed it 
altogether. Waller’s discovery of 1846 had left so 
little im at the time that when diapedesis was 
descri in detail in 1867 by Cohnheim, it was 
regarded as something altogether new. Previous 
to Lister’s work, the advanced. c m inflam- 
mation had been observed and very fully described 
by Wharton Jones, but it is to Lister’s credit that 
he examined it from a new viewpoint and discussed 
its significance more than his predecessors had 
done. He-was, however, surpassed by Cohnheim 
in his classical work in 1867. 

When Lister embarked on his extended re- 
searches on wound complications and the cause 
of suppuration, his experimental inquiries on blood 
and inflammation were a great help to him. He 
was groping unaided for the causes of suppuration, 
but light was beginning eed eae ace or 
ness. This was early in his Glasgow term. In 1865 
his attention was directed by a colleague to the 
work which had been done on fermentation’ and 
putrefaction by Pasteur, and this came to him as a 
revelation. Almost immediately he the 
significance of the Frenchman’s work for surgery. 
Ten years later (1875) he specifically tells us that 
the work of Pasteur “‘ long since made me a convert 
to the germ theory, and it was on the basis of that 
theory that I founded the antiseptic treatment of 
wounds in a 

Although Lister constantly stated his indebted- 
ness to ur, it is, I think, a vulgar error to 
regard him as a mere copyist of his great French 
contemporary. So early as 1861, and before he 
knew Pasteur’s results, he was ing near the 
truth about suppuration, and later on he advanoed 
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beyond the point where Pasteur had led him. No 
doubt Pasteur revealed to him in a more concrete 
form what he had dimly foreseen himself, and 
from then onwards he was ardent in the pursuit 
of bacteriology. The time would be the early 
seventies, when the study of microbes had not 
emerged as a definite science. There were at the 
time two conflicting views. One of these, supported 
by Ferdinand Cohn, the botanist of Brealau, held 
that bacteria, like other planta, had a constancy of 
form whioh rendered’them oapable of division mto 
genera and species. Aocording to the other view, 
there was no morphological constancy, but rather 
a pleomorphism, whereby one and the same 
bacterium could assume different forms.’ If this 
were true, attempts to oultivate or to separate 
them on morphological grounds were doomed to 
failure. a 
In his earliest work on the subject in 1873, 
Lister’s observations led him to support the 
pleomorphic theory, and it will now be admitted 
that he suffered. shipwreck upon it when he stated 
that Ehren ’s and Cohn’s morphological classi- 
fication was “ enti untrustworthy.’  Lister’s 
mistake was one which at the time was made by 
a great many others and tends to indicate the 
extraordinary pitfalls which beset the path of the 
earlier bacteriologists. In his life of Lister, Godlee 
has published an in i ndence which 
between Lister and Pasteur on the subject 
of change of form among bacteria. Pasteur clearly 
saw where Lister had erred and advised him to 
repeat his observations with additional technical 
precautions. This Lister did, and profiting by his 
new ience he became one of the foremost 
bactan le A technicians of his time. So imbued 
was he with the spirit of high ideals that instead 
_of covering up his tracks he dsomely withdrew 
his error. ‘‘ Next to the promulgation of truth,” 
he said, “‘ the best thing I can conoeive that a man 
can do is the recantation of a published error.”’ 
This sentiment was almost identical with that 
iven to us nearly two thousand ee ago by 
Soins, who, however, added that such a confession 
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is suited only to a great genius whose splendoyr is 
such as to survive the sacrifice, especially in the 
performance of a task which is to be handed down 
for the benefit of posterity as a beacon of truth to 
warn, them against similar errors. 
From the theory of Cohn and’ Pasteur it was to 
be presumed that bacteria might in some way be 
sted from each other and cultivated in a pure 
state. The great- mycologist, Brefeld, had em- 
phasised the importance of raisihg such pure 
strains or cultures from gies a Ser nage 
fungus. Following in his wake, Lister was the 
first to isolate a pure culture of a bacterium. By 
perfect bacteriological technique involving a com- 
plete understanding of the roblem, he succeeded 
in isolating a pure culture of a microbe, Bacterium 
lacis, which is the cause of lactic-acid fermentation 
in milk. He grew this microbe in sterile milk ahd 
raised & pure strain, constant ee and 
payer eee from a single by & series of 
ilutions carried out with an ingeniously con- 
structed syringe of his own invention. No one can 
deprive Lister of the merit of having first isolated 
bacteria in pure culture outside the body. The 
year was 1877. Lister also introduced the methods 
of hot-air sterilisation which are in vogue to- 


day. His long paper on lactic fermentation is a 
classic, and a model of what a scientific research 
should be. 


Like Pasteur, Lister had the supreme faculty of 
seeing as if by instinct the exact e iment 
needed: to clear up a point of doubt. All his 
scientific work, bears witness to this, but I may refer 
to one other instance of it. In two or three experi- 


‘ments which he did on the fate of catgut implanted 


in the tissues, he got out all the essential tacts in 
1869, and later attempts of others in more than 
three hundred papers down to 1927 have, literally 
speaking, neither added to nor subtracted from 
anything which he taught us sixty years ago. He 
was & master of the e imental method—a rare 
and precious gift which, the Abbate Spallanzani 
truly said, ‘‘ has always been confined and always 
will be confined to the few.” | 


: Obituary.. 


Pror. Cant Runas. 
ITH the death, on Jan. 3, 1927, of Prof. Carl 
Runge, of the University of Gattingen, in 
his seventy-first year, there has passed away an 
eminent mathematician and a friend to several 
hae ae of English-speaking students im 


y. 

Runge, whose mother was English, was born in 
Bremen in 1856 and was educated at Munich and 
Berlm. In 1886 he was called to the Technical 

igh School at Hanover, where he remained until 
1904, when he moved to 4 profeasorahip at 
Göttingen in response to an mvitation from 
Klein. Coming m early life under the dominating 
influence of Weierstrass and Kronecker, it was 
not unnatural that-his first work should be in 
the field of function theory and algebra, but the 
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urge towards the practical, which directed much 
of his later work, was soon apparent. Many 
of his lectures at Columbia University, where he 
went as an exchange professor in 1900-10, deal 
with this aspect. At Hanover, as a mathematician 
in an Tene environment, he had perforce to 
devise ways and means of adapting methods of 
mathematical analysis to the practical Many 
of his numerical and graphical methods, numerical 
integration, solution of differential equations and 
Fourier analysis are now commonplace in engin- 
eering training. In this respect his influence on 
German ienai a e ne was rather similar to 
that of Perry in t Britain. Wherever possible 
he played an active in actual practical work, as 
for example when he assisted in 4 geodetic 
survey, and his appreciation of problems 
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reflected itself in his teaching and in his theoretical 
research. His many contributions to the fields of 
technical mechanics and aerodynamics are evidence 
of this. 

Runge was, however, something more than an 
engineer, a mathematician, anda teacher. Among 
experimental physicists he is known for his funda- 
mental work in collaboration with H. Kayser 
on spectral series, and his work in this fleld ranks 
him among those who have laid the experimental 
basis of quantum mechanics. He exammed the 
spark and flame spectrum of radium. He investi- 
gated the tic resolution of trum lines, and 
showed that the apparently complex separation may 
be expressed as simple fractions of that of the 
normal Zeeman triplet. With Paschen he devised 
a goncave grating mounting that has been adopted 
in many laboratories. He was pre-eminently one 
of those all too few men of science who could turn 
his mind profitably to any field of acientific inquiry 
with the certainty of producing creative work. 
Educationally, in Germany his influence was to 
give a practical orientation to the theorist, and 
a theoretical outlook to the practical man. To 
English-speaking students in Göttingen he was 
undoubtedly the most English of the professoriat, 


both in ap oe and in mental outlook, and he 
spoke the age fluently. His son was killed 
early in the War. H. L. 


NIR CHARLES WALSTON. 


WH regret to record the death of Sir Charles 
Walston, the well-known Cambridge archsologist. 
Charles Walston (formerly Waldstem, the c 
in ing having been effected in 1918 at the end 
of Re Wer) was born in New York of parents of 
Jewish stock on Mar. 30, 1856. He was educated 
at Columbia and Heidelberg Universities, and went 
to Cambridge at the of twenty-four at the 
invitation of Henry Bradahaw and Henry Sidgwick 
as a lecturer in classical archæology. 

A brilliant and stimulating teacher, with abun- 
dant vitality and unbounded enthusiasm, Walston’s 
qualities as an archeologist and his keen perception 
of the details of artistic style early won him wide 

ition as an authority, and at the same time 
did much to stimulate the study of ancient soulpture 
in Cambridge. In 1894 he was elected a fellow of 
King’s College. He held various university posts ; 
among them the readership in classical archmology, 
the directorship of the Fitz-William Museum, the 
Slade professorship from 1895 until 1901 and from 
1904 until 1911. From 1889 until 1803 he was 
director of the American School of Archwology at 
Athens, where he conducted important excavations 
at Platæa, Eretria, and on the Heraion at Argos 


(1892-1895). After the expiration of his term as 
director he retained his protessorship at the School 
until 1896. 


Walston’s more important publications on 
archsological and artistic subjects were: “ Essays 
on the Art of Phidias,” 1885,“ The Work of Rus- 
kin,” 1894, “ The Study of Art in Universities,” 
1895 ; ‘‘ The Argive Heraion,” 1902 ; “ Art in the 
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Nineteenth Century,” 1908 ; ‘‘ Herculaneum, Past, 
Present, and Future,” 1908; “ Greek Sculpture 
and Modern Art,” 1914'; and, quite recently, 
“ Aloamenes and the Establishment of the Classical 
Type in Greek Art,” a work of considerable im- 
rtance and of broad and comprehensive | ing, 
in Whisk he maintained that chroughont the sacle 
periods up till the fifth century B.o. one facial type, 
which he called the Minoan, prevailed in Greek art, 
differing essentially from the classical type. Wal- 
ston’s interests were by no means ed to his 
special study, and he wrote on a wide variety of 
subjects of public interest and, during the War, 
made a number of contmbutions to the literature 
of the time, in which he expounded and interpreted 
national and social tendencies. In this field his 
most valuable contribution was ‘‘ Aristodemocracy,” 
ublished in 1916, while in “ Harmonism and 
nscious Evolution,” 1922, he set out his 
theory that the esthetic principle lies at the 
root of science, morality, and man’s other 
activities. 





Dr. C. Da Fano. 


De. C. Da Fano, reader in histology, King’s 
College, University of London, died with unex- 
paon suddenness at his residence at Campden 

ill on Mar. 14, in his asia airy year. By his 
death medical science in Great Britain loses one of 
the ablest exponents of histology. 

Dr. Da Fano was the third son of Commendatore 
Alessandro Da Fano. He received his early train- 
ing in histol in Golgi’s Institute of Histol 
and General Pathol at the University of Pavia, 
where he graduated M.D. in 1905 and later (1912) 
became Inbero Docente in morbid anatomy. He 
obtained a travelling fellowship at Milan and 
worked in Ziehen’s neurological clinic, Universit 
of Berlin, in 1908, and in the following year vik 
Dr. Bashford at the Imperial Cancer Research 
Fund, London. After a period of work at Gronin- 

he returned to the University of Milan as vice- 

irector of the Pathological Institute. From 1915 
until 1918 he served as captain in the Italian medical 
corps on the Italian front. In 1918 he went to 
King’s College, University of London, as lecturer in 
histology, and in 1922 was given the title of reader 
in hiatolo in the University. 

Dr. Da Fano specialised in the histology of the 
central nervous system. His advanced lectures on 
that subject attracted was audiences, and the 
histological specimens by which these lectures were 
illustrated formed a oomplete and noteworthy 
collection. His researches, published in a series of 
about sixty papers in various journals, were mainly 
concerned a ie the Golgi apparatus in cells and 
the ial lesions of the nervous system in such 
affections as encephalitis lethargica. He had a 
very extensive knowledge of foreign languages, 
and he generously devoted a considerable portion 
of his time to acting as one of the editors 
of Physiological Abstracts. In 1915 he married 
Misa rothea Landau, and leaves a son and 
daughter. 
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i News and Views. p 


In an article appearing in the supplement to the 
present issue of Naturs, Sir Joseph Larmor gives 
a novel interpretation of the local space and time of 
relativity theory as the absolute space and time of 
Newtonian dynamics and astronomy. This is clearly 
not the place to attempt a detailed critical analysis 
of this important paper, but it may he permissible 
to summarise a few of the salient arguments. The 
correlation of past and present astronomical research, 
as well as the absolute character of atoms, evidenced 
by spectroscopic research, wheresoever and whenso- 
ever they are found, demand absolute time. The 
welding of local frames of inertia mto one coherent 
fourfold is the business of relativity; the mutual 
dynamics of masses existing in each local frame 
proceeds independently by Newtonian principles. 
The mathematical development is effected by means 
of the Principle of Least Action, modified to suit the 
requirements of electrodynamics and relativity and 
limited as to form by the necessity of conforming to 
the’ postulate of mvariance. The requisite formula- 
tion of a compound Action-density is first minimised 
as regards ite distribution with reference to variation 
of structure of the fourfold peeudospace, giving 
structural differential equations of that fourfold, and 
then by partial mtegration the Action is reduced to 
line integrals along the tracks of the atoms in the 
fourfold. 


_ By a further minimising of the Action in its new 
form, Sir Joseph obtains the ‘expression, suitable to 
the fourfold, of the dynamical interaction of the 
atoms. An essential feature is that the track of the 
atom is not treated as an isolated geodesic, determined 
by the gravitational warping of the paeudospace, of 

which it is both partial cause and effect, but is 
connected with other tracks through mutual terms in 
their potential energy, which are shared between the 
interacting atoms. In an earlier paper by Sir Joseph 
(Phil. Mag., 8. 6, vol. 45, p. 243, 1928) this sharing of 
potential energy led to a reduction of Eimstem’s 
gravitational constant to one-half of its usual value, 
because there the tirhe ¢ of the invariant space-time 
interval of relativity theory was as usual identified 
with astronomical time. In the article now under 
discussion, this untoward result is avoided by 
identifying the local time T, 1.6. the Invariant time t 
pow corrected for convection by means of the Lorentz 
transformation, with the absolute time of Newtonian 
dynamics and astronomy. This procedure leads to 
Einstein’s values of the displacement of spectral lines 
and of the gravitational deflexion of rays of light, but 
apparently not to his result for the progressions of 
planetary perihelia, a conclusion regarded by Sir 
Joseph as not unsatisfactory in view of the un- 
certainty of the progression of the perihelion of 
Mercury, as shown in recent astronomical discussions. 
Moreover, it leads to the proper relation between 
electric mass and energy relative to the fourfold, a 
relation which is not substantiated at all except on 
the present Newtonian scheme. 
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APRIL § was the centenary of the birth of Lister, 
physiologist, pathologist, and the ‘father of modem 
surgery,’ and elsewhere in this issue Dr. C. J. Martin 
and Prof. W. Bulloch describe some aspects of his life 
and work. Celebrations of the centenary commenced 
in London on April 4, when H.M. The King received 
delegates from learned societies, universities, and 
medical societies in Great Britain, from the Dominions 
and many foreign countries, who are attending the 
ceremonies arranged by a joint committee of the Royal 
Society, the Royal Colleges of Physicians and 
Surgeons, the Royal Society of Medicine, the British 
Medical Association, and other bodies. Sir Ernest 
Rutherford, preaident of the Royal Society, presented 
an addrees to the King, to which His Majesty replied, 
expreesing the hope that the gathering of scientific 
workers for the centenary celebrations would 
“strengthen the co-operation of all nations in the 
accumulation of scientiflo knowledge for the common 
benefit of the human race.” Personal memories of 
Lister were given by Sir 8t. Clair Thomson in an 
address before the Royal Society of Medicine in the 
evening, and by Sir Watson Cheyne and Sir George 
Lenthal Cheatle at a meeting in the afternoon of 
the Listerian Society. On April 5, the official dele- 
gates of centenary celebrations were received by the 
Prime Minister at the house of the British Medical 
Amociation, and on the following day a memorial 
service was held at Westminster Abbey. We hope to 
give an account of the proceedings in an early issue. 
Centenary celebrations at Glasgow began on April 1; 
those arranged at Edinburgh will be held concurrently 
with the annual meeting there in July of the Bnitish 
Medical Association. 


TH text has been issued of the Destructive Insects 
and Peste Bill, which was introduced into the House 
of Commons by Mr. Guinness on Mar. 25. This Bil 
provides that an order under the Destructive Insects 
Act, 1877, as amended by the Act of 1907, may enable 
an authorised inspector of the Ministry of Agriculture 
to take necessary action with reference to any crop 
infected with an insect specified in the order as being a 
destructive insect within the meaning of the principal 
Act, which has been introduced into Great Bntam. 
The Act provides-that such an inspector may remove 
or destroy, or cause to be removed or destroyed, 
any crop infected, or any crop by means of which the 
insect 18 likely to be spread. The Bill also provides 
for the payment of compensation in respect of any 
crop removed or destroyed. Until now, very few 
mtroduced pests have gained a footing in Great 
Britam, but the provisions under the new Bill are 
timely precautions. A few years ago the Colorado 
potato beetle became established in the Bordeaux 
district of France and ita eradication now seems 
scarcely poamble. The entry of such a pest into Great 
Britain would constitute a menace to a crop that 
suffers to an almost negligible extent from insect 
pests. Notwithstanding precautions against their 
admittance, foreign pests may secure a foothold, and 
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the new Bill provides for the necessary action in the 
event of such an occurrence. The heavy infestation 
of cherries from some parts of the continent with the 
cherry fruit fly is another case in point, but happily 
that insect likewise has not yet become established in 
Great Britain. 


THE first statutory general meeting of the British 
Mosquito Control Institute was held at the Hotel 
Cecil, London, on Mar. 30, when the council was 
elected m accordance with the articles of association 
approved by the Board of Trade, and by which the 
Institute is registered under the Companies Acta, 
1908-1917, as a company limited by guarantee and 
not having a share capital. Since the anti-mosquito 
campaign was begun at Hayling Island about seven 
years ago, it has become increasingly evident that 
the work so successfully accomplished there is of 
more than local mterest, and that medical officers 
of health and sanitary inspectors in many parts of 
Great Britain, as well as abroad, desire to know how 
to keep mosquitoes under control. The Ministry of 
Health can only concern itself with these insecta as 
disease carriers, even though in some districte they 
make life out of doors almost intolerable in certain 
months of the year. The Natural History Museum 
is always willing to identify specimens and give 
general guidance on methods of dealing with them, 
but neither it nor the Ministry of Health is concerned 
with actual field operations by which the mosquito 
nuisance may be reduced or eliminated. This 
practical knowledge is, however, available at the 
British Mosquito Control Institute at Hayling, where 
there is now a substantial building with laboratory, 
museum, photographic room, and other facilities for 
the study of all stages of mosquito life and its 
regulation. The Institute has been vested in trustees 
by the founder and drrector, Mr. J. F. Marshall, 
whose devotéd services in solving problems of mosquito 
control are widely known and appreciated. Member- 
ship is open to all who are interested in the subject, 
and it is hoped that, in due course, sufficient support 
“will be forthcoming from members and public bodies 
to make the Institute self-supporting and extend its 
activities. The council includes among its members 
Sir Ronald Rosa, Sir William Simpson, Sir Arthur 
Shipley, Dr. Andrew Balfour, Major E. E. Austen, 
Sir James Crichton-Browne, Dr. G. A. K. Marshall, 
Dr. C. M. Wenyon, and other entomologists familiar 
with the mosquito pest, and the chairman is Sir 
Richard Gregory. The address of the Institute is 
Hayling Island, Hampshire. 


Capt. C. W. R. Kxtaut’s kinematograph exhibition 
“ Filming the Golden Eagle” should be seen by every 
one interested in wild life. It began a short season 
at the Polytechnic Theatre, Regent Street, W.1, on 
April 2. By means of this excellent film one is 
enabled to make mtimate acquaintance with one 
of the finest and least common species in the native 
avifauna of Great Britain. The pictures were taken 
last year at three different Scottish eyriea, and many 
interesting incidents from the lives both of the young 
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and of the mother bird are shown. In one case, 
Capt. Knight was even able to follow the young with 
his camera for some time after they had left the neat 
and were able to fly. Perhaps the most striking 
items are the slow-motion pictures of the adult bird 
in flight: these include photographs.of a tramed 
captive eagle catching the lure im mid-air. In 
addition to various incidental pictures, there are also 
some short episodes from the lives of other birds, and 
those of the chaffinch and of the longtailed-tit are 
particularly good. 

A DIBPATOH from Cairo dated Mar. 81, which 
appeared in the Times of the following day, announces 
the discovery at Saqqara by Mr. Cecil Firth, working 
for the Department of Antiquities, of a tomb of the 
Third Dynasty of about 2900 B.o. The tomb, which 
has a rounded top, is situated on part of the wall 
about a mile long which surrounds the Step Pyramid. 
It is thought that 1t may bé the tomb of Imhotep, 
the architect of the Step Pyramid. An interesting 
feature of the tomb is the work of low relief on the 
doors of the underground rooms. Each reprosents 
Pharaoh Zoser in the finest artistic style of the period, 
and although the figures stand out only a millmetre, 
each muscle is distinctly shown. Twelve magnificant 
alabaster jars nearly three feet high were found. 


Dr. Gans preliminary account of his explorations 
during the past winter in British Honduras, which 
appeared m the Morning Post of Mar. 28 and two 
succeeding days, again provides material of much 
interest to the student of Central American archwology, 
although it contains nothing so sensational as his 
discovery last year of the early dated stele at Chetumal 
Bay. An unsuccessful search for æ bilingual record, 
which might play the part of a Central American 
Rosetta Stone, in the first Spanish church at Ville 
Real, the settlement founded by Davila in 1528, was 
followed by a visit to a camp on the lagoon On Ha 
on the northern boundary, where excavations on 
burial mounds produced evidence of Tolteo influenée 
on the Maya in the form of a clay squatting tiger with 
a human head protruding from ita mouth. North- 
west from Sac Xan on the Rio Hondo, Dr. Gann 
discovered great ruins of a temple structure 120 feet 
high, of which the roofs must originally have been 
at least 160 feet from the ground. Ib contained a 
single chamber 58 ft. long, 18 fb. high, and only 8 ft. 
wide. Chambers in other buildings were as narrow, 
or even leas m width. The Maya ignorance of the 
principle of the true arch and their employment of 
the method of overlapping stones in roofing restricted 
the width of their buildings to at most 16 ft., but 
nothing proportionately so narrow as these chambers 
is known in Central America. Dr. Gann conjectures 
that they were constructed for ceremonial purposes. . 


Aw exceptional opportunity for the comparative 
study of folk-dances will be offered by the festival to 
take place at Bayonne on April 27 and 28. It is 
being organised by the Musée Basque de Bayonne. 
A team of fourteen dancers of the English Folk Dance 
Society will take part in the festival and will give 
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two performances, one at the annual ball in aid of 
the funds of the Musée, and the second on the after- 
noon of the following day, when the English dancers 
will dance in alternation with teams from the Basque 
provinces of La Soule, Labourde, Basse Navarre, and 
Guipuzcoa. As some of the dances from these 
provinces, each of which has ita own tradition, are of 
a very primitive type, yet in certain features present 
resemblances to some English folk-dances, their 
presentation at the same performance should be 
highly instructive. It will be remembered that Miss 
Violet Alford, both in the paper read before the 
British Association at Oxford last year and later, in 
the autumn, at the jomt meeting of the Royal 
Anthropological Institute and the English Folk- 
Dance Society (NATURE, Dec. 4, 1926, p. 824) stressed 
the significance of the Danse de. Ours of Basse 
Navarre ın relation to the meanings of some of the 
pruonitrve traits ın English dances, and she is now 
engaged in carrying her researches further in the 
Pyreneese area. The English Folk Dance Society's 
party, which will include in addition to the dancers 
any members of the Society and their friends who 
wish to avail themselves of this opportunity, will 
leave for Bayonne on April 24. 


Mr. J. ALLEN Howe delivered the Friday evening 
ciscourse at the Royal Institution on April 1, taking 
as his subject ‘‘ The Stones of London.” Situated on 
a sub-stratum of clay and incoherent gravel, London, 
from ite very beginnings, has had to go beyond its 
borders for stone. In the fragmenta of the Roman 
Wall we have evidence that “ita builders sought the 
alopes of Hertfordshire for boulders of hard sarsen 
stone, the Downs and the Weald of Kent for chalk, 
ragstone, chert, and firestone; while the local flint 
gravel was freely used then as now. The Normans 
introduced the stone from Caen, of which examples 
may be seen in the Tower, Westminster Abbey, and 
other buildings. Beer stone from Devon and the 
somewhat saunilar Clunch stone, both from the Chalk 
formation, were much in demand for carving from 
about the eleventh century; while for columns, 
beautifully exemplified in the Temple Church, the 
marble of Purbeck was the favourite material. From 
the Great Fire of 1666 a new stone era began for 
London ; although many other stones have been and 
still are employed, Portland stone from that time 
began to play a dominant part. The majority of 
London’s buildings are now built or faced with lime- 
atone, which is readily attacked by the acid-laden 
town atmosphere, yielding calcium sulphate in the 
process ; this 16 in itaelf a cause of further destruction, 
as the solution soaks mto the stone and there 
crystallises. In the presence of the acid-bearing air 
the prinorpal cause of unsightly decay is a state of 
dampness, which may be conditioned by the aspect, 
the construction, or the design. Continual efforts are 
heing made to discover a preservative that will not 
impair the appearance of the stone. The least 
objectionable of these processes, for example, the 
various silico-fluorides, are liable to prove ineffective 
after a comparatively short period, and the latest, 
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Dr. Laune’s silicon-eseter, is still on trial. The dff- 
culty with all external applications 1s imperfect pene- 
tration with the consequent danger of skin formation. 


THE annual lecture to the Graduate Section of the 
Institution of Mechanical Engineers was given by 
Sir John E. Thornycroft on Mar. 28, his subject 
being ‘‘ Torpedo Boats and their Machinery.” It is 
more than sixty years ago that Sir John I. Thorny- 
croft began steam-boat building at Chiswick, and it 
was his work and that of Sir Alfred Yarrow which 
made the Thames famous as the home of the high- 
speed vessel. There is no more fascinating story in 
engineering than the history of torpedo craft, from the 
early boats of 30 tons to the destroyers of to-day of 
more than 2000 tons. The latter have boilers and 
turbines of more than 40,000 H.P. giving a speed of 
nearly 40 knots. Turbines have been fitted for tweéhty 
years, but in the four-cylinder triple expansion engines 
of earlier destroyers mechanical engineering of the 
nineteenth century reached ita highest pitch of ex- 
cellance. The speed at which they ran, the lightness 
of their construction, and the conditizons under which 
they worked, were all remarkable. Sır Jobn ın his 
lecture gave comparative figures which showed that 
the machinery of a liner in 1855 weighed more than 
600 pounds per horse-power, while in a modern 
destroyer the corresponding figure ia 30 pounds. In 
the coastal motor boats built during the War and 
fitted with internal combustion engines, the weight 
was only 124 pounds per horse-power. 

AT a meeting of the Newcomen Society on Mar. 30, 
a paper on “Lead Mining and Smelting in West 
Yorkshire ” was read by Dr. A. Rauistrick. In the 
course of his paper Dr. Raistrick traced the history of 
lead mining in the Yorkshire dales from Roman times 
down to the present day, giving notes on the method 
of quarrying the ore, smelting it, and its sale and 
transport. Lead pigs are in exsteance bearing the 
names of Roman emperors. and there is evidence to 
show that the industry was carried on continuously, 
practically down to the present time, though to-day 
little is being done. The cheaper ores from Spain and 
elaswhere have been the main cause of the decline, but 
as foreign mines have to go deeper and instal more 
machinery, the ore will increase in price and thus the 
Yorkshire mines may again become profitable. The 
paper contained much of interest to those who study 
the history of minmg. 

PuroHases during March for the Department of 
Zoology of the British Museum (Natural History) 
included a collection of rare land-snails of the genus 
Nenia from Peru, Bolivia, eto., and a remarkably fine 
golden eagle from Norway. The Trustees also pur- 
chased, for the Department of Geology, seven 
specimens of an ancient roofed-head amphibian, 
Protriton, from a new locality ın Thuringia. This 
little salamander-shaped animal is well preserved in 
a dark oilshale of Lower Permian age; it 1s one of 
the Branchiosauria; which owe their name to the 
indications of gill-arches in the skeletons of immature 
individuals. A large collection of skulls and heads of 
African game animals was presented by Major C. H. B. 
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Grant. These are particularly valuable since they are 
aocompanied by full details of locality, season, and the 
like; many of them represent species or races that 
are now in danger of extermination. Amfong other 
donations submitted to the Trustees was a small series 
of foasil-bearing rocks obtained by the Norwegian 
expedition of 1921 from the palsozoic formations of 
Novaya Zemlya. A nodule containing a V-shaped 
burrow, probably formed by a kind of lob-worm, was 
presented by Dr. 8.-H. Haughton, who obtained it 
from the Upper Dwyka shales of .the Warmbad 
District, South West Africa; it suggests that these 
rocks were formed on a tidal flat. Mr. J. R. T. Regan 
presented some curious branching structures, probably 
worm-tubes, found by him in the Totternhoe Stone 
near Dunsteble. Other donations included nummul- 
Iteg from north-west India desoribed by Major L. M. 
Davies, and type-specimens of shells from a fresh- 
water sandstone of unknown age in the Fiji Islands 
collected by Dr. Matiley. 


Tae completion of a second submarine cable con- 
necting Canada with Australasia is an event of con- 
siderable importance. E. 8. Heurtly, in an article in 
the Electrician for April l, gives many interesting 
details of the work. It involved the laying of two 
cables, ane between Bamfield, on Vancouver Island, 
and Fanning Island (3466 sea miles) and between 
Fanning Island and Suva, Fiji Islands, a ‘distance of 
2054 sea miles. The original cable, which was laid 
in 1902, had a working speed of about 75 letters per 
minute. By using amplifiers,-however, ita speed has 
been increased to about 135 letters per mmute. The 
maximum speed on the new northern cable is at least 
eight times as great as that of the original cable, and 
the received voltage at Fanning Island 16 at least five 
times as high. The great improvement in the traffic- 
carrying capacity of the two cables is due to the 
‘loading ’ of the cables by alloys of nickel-iron, which 
have a very high permeability for very low magnetis- 
ing forces. The ‘ chrome permalloy ’ used for loading 
the southern cable has better electrical characteristics 
than that used on the New York-Azores cable. The 
original cable has one advantage over the new cables, 
as duplex working can be used with ıt. Owing to the 
difference in trmes between Europe and Australama 
there is little overlapping of the ‘messages going in 
Opposite directions, and consequently this is not a 
serious drawback to the new cables. Accurate 
measurements of the time of propagation of the 
signals between Bamfield and Fanning Island have 
- been made by means of a siphon recorder used with 
an amplifier and a tuning-fork. The mean of all the 
resulta shows that the mgnal takes 0-67 of a second to 
travel 8466 miles. When signalling, therefore, at 
1000 letters per minute, more than 40 impulses may 
be m the cable at the same.time. 


One of the most remarkable of recently constructed 
tannels is the Rove tunnel on the new canal between 
Arles on the Rhone and the port of Marseilles, by the 
use of which river traffic can avoid the delta or the 
crossing of the sea between the terminus of the old 
canal at Port au Bouc and Marseilles. A fully ilus- 
trated article on the canal water appears in La Science 
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Moderne for February. The Rove tunnel under the 
Nerthe hills is nearly four and a half miles long. Tt 
has a width of 72 feet, of which 18 feet are utilised 
by tho pathways bedide the canal. The depth of 
water is seven feet and there is room for two streams 
of canal trafo, with a height above the water line of 
about 43 feet. Apart from through traffic, this canal 
promises to be of value m the new scheme, now 
under way, of making the great Étang de Berre, 
beyond the northern end of the Rove tunnel,.a great 
port, accessible by large vessels from a wide and deep 
ship canal at Port au Bouc. Around this extensive 
harbour is ample room for manufacturing sites. Pro- 
vided the water power of the Rhone and 1ta tributaries 
is made available, the port of Marseilles may well 
become a great centre of manufacturing industry. 

THs magazine of the Geographical Association, on 
reaching ita fourteenth volume, has been named 
Geography in place of the original title The Geographical 
Teacher, The change in name involves no change in 
policy or scope. It is still to be published three 
times a year and to be devoted to the interests of 
teachers, but its general appearance and production 
have been much improved. In addition to the usual 
short articles, notes for teachers, and reviews of 
geographical books, the spring number contains Bir 
Charles Close’s presidential address on ‘“ Population 
and Emigration,” in which he makes a statistical 
study of Empire settlement. In the belief that 
the Dominions can absorb annually about five per 
thousand of their total population, he estimates 
that Great Britain could send overseas about 100,000 
emigrants a year apart from the number that go 
outaide the Empire. He gives a total of about 168,000 
as the reasonsble annual emigration. 

No. 4 of the Quarterly Review of Biology completes 
volume 1, and the editors, Profs. Raymond Pearl 
and R. W. Hegner, are to be congratulated on the 
success of their initial volume. The trustworthy and 
readable articles on subjecta of current interest and ' 
Importance in various fields of biology, and the helpful 
notices of new biological books, have established the 
reputation of this new Review and have made it what 
ita editors intended it to be—useful to the professional 
biologist, to the worker in other sciences who wishes 
to maintam his general interest in biological progress, 
and to the intelligent lay reader. The principal 
article in this iasue (No. 4) is.a cdmparative account 
by Dr. Adolph H. Schultz of the foetal growth of man 
and other primates, which is excellently illustrated by 
drawings, diagrams, graphs, and tables. The London: 
agentas for the journal are Messrs. Bailliere,, Tindall. 
and Cox, 7 and 8 Henrietta Street, Covent Garden, 
London, W.C.2. 

Deg. P. Coatmens MrromeLL will deliver the annual 
Huxley Memorial Lecture at the Imperial College of 
Science and Technology, South Kensington, on May 4, 
taking as his subject “ Logic and Law in Biology.” 

Sin Janes Barry, president of the Royal Sosiety 
of Medicme and author of standard works on surgical 
subjects ; Sir H. Walford Davies, professor of munic, 
University College of Wales, Aberystwyth; and Bir 
Frederick Keeble, formerly Sherardian professor of 
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botany, University of Oxford, and distinguished by his 
work in pure and applied botany, have been elected 
members of the Athenssum Club under Rule II., which 
provides for election by the Committee of “ persons 
of distinguished eminence in science, literature, or the 
arta, or for pubho services.” 


Tux annual dinner of the British Science Guild will 
be held at the Criterion Restaurant, London, on 
Thursday, May 12. Lord Askwith will preside, and 
the guesta include Sir Alfred Mond, Sir Herbert 
Samuel, the Hon. W. Ormsby-Gore, Sir Wiliam Pope, 
and Sir Frederick Keeble. Particulara may be ob- 
tained from ‘the Secretary, British Science Guild, 6 
John Street, Adelphi, W.O.2. 


AT the annual general meeting of the Ray Society 
held on Mar. 24, the following officers were re-elected : 
President, Prof. W. C. McIntosh; Treasurer, Sir 
Sidney .F. Harmer; Seoretary, Dr. W. T. Calman. 
Dr. G. P. Bidder.was elected a vice-president, and 
Mr. J. Spedan Lewis and Mr. F’ Martin Duncan were 
elected new members of council.” It was announced 
that the Society’s issue for 1927 would be the first 
volume of a “ Monograph of British Sea Anemones,” 
by Dr. T. A. Stephenson. which will be illustrated with 
coloured plates from the author’s drawings of the living 
‘animale. It is expected that this work will prove un- 
usually attractive as well as of great scientific interest. 





+ 


Tam Bumm Mermor SHowsrs.—Mr. Willard J. 
Fisher, of Harvard Observatory, contributes a paper 
to Proc. Nat. Acad. Sotences, . 1926, in which he 
collects a large amount of material relating to various 
apparitions of these showers, and plots them in the 
endeavour to trace the laws of their recurrence. In 
1741 and 1798 the shower occurred on Dec. 6 and.7 ; 
there were also Decamber showers in 1880, 1888, and 
1847, but all’ smoe then have been in November, 
owing to the motion of the node. On plotting the 
showers they appear to group themselves along four 
different lmes, mdica presumably that there are 
several condensations of meteors alo the orbit, 
their periods being slightly different. aay of the 
brighter showers are by intervals of 
18-0 years (double the period of the comet). It is 
noteworthy that three of the four lines in the di 
converge towards a point a few years ahead of the 
pen time, when the date- of the shower will be 

ov. 16. It will be well, therefore, to keep a careful 
watch for these meteors in coming years. : a 

Comet Gricg-SEyELLERUP.—It is curious how this 
comet has consistently been associated with the 
British Astronomical Association. It was found both 
in 1902 and 1922 by members vf the Association, 
Mr. J. Qn of Thames, Nèw Zeeland, and Mr. 
Skjellerup af Cape Town. The da pe of identi 
was first made by Mr. R. T. Crawford and Mr. W. F. 
Meyer of California, but it was Mr. G. Merton, another 
member of the Association, who finall P sales it, 
and made a prediction for the return o present 


Mr. F. J; ang the the director of the photo- 
graphic section of the Association, was the to 
photograph the comet at the present return, on two 
successive evenings, Mar. 27 and 28. It was Mr. 
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APPLICATIONS are invited for the following appoint- 
mente,’ où or before the dates mentioned :—An 
assistant master for mathematics at the Government 
High School, Nassau, Bahames—The Board of Edu- 
cation (O. A. (T.)), Whitehall, 8.W.1, or The Scottish 
Education Department (T.), Whitehall, London, 
S.W.1 (April 11). An saasistant pathologist at the 
Charing Cross Hospital Institute of Pathology—The 
Secretary of the Institute, 62 Chandos Street, W.C.2 
(April 25). Junior assistants in the aerodynamics 
department of the National Physical Laboratory— 
The Director, National Physical Laboratory, Tedding- 


Newcastle-upon-Tyne (May 20). 
Dominion Museum, Wellington, New Zealand—The 
High Commissioner for New Zealand, 415 Strand, 
W.C.2 (May 31). An assistant in the Laboratory of 
Zoophysiology of the University of Copenhagen, 
mainly for research work in respiratory metabolism 
and gas analysis—Prof. A. Krogb, The University, 
Copenhagen. A teacher of design, with special 
reference to the textile industry, at the Leicester 
College of Arta and Crafte—The Registrar. A 
sanior biology mistreas at the Cheltenham Ladies’ 
College—The Principal. 


` 


Merton who detected the very faint images of the 
comet, Mr. Hargreaves having overlooked them. 
Further confirmation was obtained by a photograph, 
taken by_ Prof. Schorr at Bergedorf on Mar. 31. 
Mr. ves uses an aero-lens of 20 inches focus, 
the mounting being home-made. It is & great 
encouragement for amateurs that this tmy ipment 
beat the instrumenta at the Yerkes and 
Obecrvatories, which reported in the same week 
that they could obtain no trace of the comet. The 
-explanation is that such faint, diffused. objecte 
are specially adapted to -scale photographs using 
a large light-ratio. The deduced date of perihelion 
is May 10-245, 1927,.U.T., which is o one-tenth 
‘of a day earlier than Mr. Merton’s p icted date, 
May 10-34. This date had been communicated to 
Mr. F. E. Seagrave, who published ephemerides based. 
upon ıt, but without mentioning Mr. Merton’s name. 
The corrected elements are as follows : 
|. T 1927 May 10-245 U.T. 
w 855° 1’ 48” 
QO 215 82 I fiver o 


i 17 29 18 
¢ 43 48 58 
log q 9-950868 


Period 4 98772 years. 


- Ephemeris for 02 U.T. : 
[log r 


BA. Ded. log A. 

Apr. 6. © 58-6™ 1° 25’ §. 0:0128 9-7642 
14. 6 11-8 117 N. 99896 ` 97218 

22. 6 27-8 4 43 9-9707 9:6676 

26. 6 361 .6 49 N. 9-9633 9-6388 
The comet will approach within 19 milhon miles of 
the earth early a dane. It will probably he a difficult 


object to observe accurately, being large and diffused. 
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Research Items. 


Tse Divonry oy THE Quxest.—In the Ceylon 
Journal of Sotence, vol. 1, Pt. 8, Mr. A. M. Hocart 
discusses the position of the guest and his relation to 
his host in ancient Greece, in India, and in Fiji. In 
ancient Greece no distinction was made between a 
stranger, a host, and a guest, aa they were not 
distinguishable. Further, not only was the god 
present with the stranger, and Zeus the patron of 
strangers, but also he was often regarded either as a 
god or actually was a god, as ia shown in the manner 
in which B was addressed in Phaeacia. The 
exchange of gifts and the retum of hospitality, 
potential or actual, created a bond of hereditary guest 
friendship out of which grew the consular system in 
historical times. The idea that the god accompanied 
strangers was evidently a cheok on an unhospitable 
age In India, in the Atharvaveda the divine 
character of the guest is worked out in detail, every 
act of hospitality being identifled with some phase of 
the sacrifice to a ai In the Anguttara Nikaya, the 
offermgs to the Manes include a reception of guesta, 
who are selected either as being learned or virtuous 
Brahmans, or as being relations through females. In 
Fiji, various ceremonial observances towards strangers, 
including the making of gifts, point to ther sacred or 
heavenly character. In Fiji, however, intercourse 
takes p only through kinsmen, the kinship being 
either actual or, in case of necessit » fictitious. It 18 


reckoned thro the female. ere was also.a 
tem of official guest friends. It 1s suggested that 
the Homeric may have develo from some 


such archaic form as the Fijian, India being the 
common link in which the offeri to kinsmen and 
guests are distinguished, while in 1j1 the recipients 
are identical; but in both countries divine honours 
were accorded to guests. The resultmmg hypothesis is 
that the divinity of the guest ws out of the 
divinity of the kinsman, who stands in crosa relation- 
ship to the host, and this w extended fictitiously to 
any stranger. 


WEAPONS AND ARMOUR OF THE PHILIPPINE 
IsLaANDs.—A desomption by Mr. Herbert W. Krieger 
of the collection of primitive weapons and armour 
of the Philippine Islands ın the United States National 
Museum, oh appears as No. 137 of the Museum's 
Bulletin, 18 of a wider ethnological scope than its 
title might su t. The author, in his introductory 
remarks, deals not only with the history of the 
collection. which 1s derived from a variety of sources, 
and has been given at different times, but also with 
the development of the types of weapons of the 
Islands and of their tribal cultures. © various 
types preserved in metal, bone, wood, and horn, 
bear traces of the several waves of oivilisation that 
have reached the Philippines. They extend from the 
primitive digging stick, which may & olub or, with 
slight adaptations, an axe, a r, & sword, a knife, 
or a hoe, down to the cannon of brass and firearms of 
Spanish manufacture in the poesesaion of insurrection- 
ary native troops. Tribal groups and nationalities 
manifest in their weapon production and types of 
body armour and shields a neamesa to, or remoteness 
from, foreign culture influences. No one group has 
retained, exclusively any one type of material culture. 
Some elementa survive from a primitive Melanesian 
strain; other tribes show borrowings from the 
aboriginal Negrito: the Batak use the blowgun, a 
typical Malay weapon, while the Negritos of Zambales 
and the Luzon east coast use the Malay shield. Fine 
Iron and steel blades, which have come to be’ ised 
as characteristic of the Mohammedanised Morose, 
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show a decorative design on the blade and a blade 
form invariably of Hindu or Arab character. Although 
ae Speniards found a crude crucible of stone in use 
or crushing gold ore and quartz, there ap to 
have been no stone age in the Philippines. Bamboo 
furnished in early days all the material required for 
implements and weapons until those made of iron 
were introduced from Borneo. 


CLASSIFICATION OF HEMIPTERA.— The greater part 
of Vol. 7 published by the Connecticut State Geological 
and Natural History Survey, 1928-1925, 1s occupied 
by an extensive memoir of more than 800 pogo 
forming Bulletin 34 of the Survey and entitled “ The 
Hemiptera or Sucking Insecta of Connecticut.” Its 
euthor, Dr. W. E. Britton, ın collaboration with a 
number of specialists in different families of the order, 
has provided a trustworthy and authoritative guide 
to the classification of Hemiptera, which will be found 
useful to entomologists in many countries. The 
bulletin is virtually a text-book on ita subjeot and is 
well illustrated and provided with a full index. 


DISTRIBUTION OF Foop FISHES IN THE NogTH SEa. 
—In Fishery Investigations (Min. Agric. Fish.) ser. 2, 
vol. 9, No. 4, 1920, Mr. J. O. Borley provides a series 
of most instructive charta portraying the quantitative 
distribution of the marketable sizes of tho 


rinol 
food fishes in the North Sea during the years 1923 and 
1924. It should be noted that only fish taken by the 


trawl are treated; species such as the herring, which 
ere very largely caught ın other nets, are dealt. with 
only in so far ag they are trawled. The charts are 
drawn up from the landings of Britiah steam-trawlers, 
referred to the place of capture. The areas to which 
landings are referred are amall rectangles each 1° of 
longitude by 30’ of latitude ; these vary somewhat in 
extent with latitude, from 1500 square miles in the 
southern bight of the North Sea to approximately 
1200 square miles in the region of the Shetlands. 
Each chart depicts a set of contoura which indicate 
the relative frequency of occurrence of one partioular 
trade category of » In grades of abundance from 
less than 1 cwt. to more than 100 owt. per 100 hours 
of fishing. A loose a aga printed on transparent 
paper and showing the approximate position and 
names of some of the chief fishing grounds, 18 provided, 
which may be oie aan posed on the others as desired. 
The whole work demonstrates very clearly the 
acientific value of the carefully compiled statistics 
of commercial landings at British ports. Bome notes 
on the natural history of the fishes dealt with in the 
oharta, prepared by Miss Thursby Pelham from a 
varioty of sources, form a supplement to this 
publication. 


FLEAS ANU PLacue.—Vol. I., Pt. 4, of the Ceylon 
Journal of Science (Dec. 1926) 18 devoted to the results 
of researches by Dr L. Fabian Hirst on the parasito- 
logy of plague. He has returned to the important 

roblem of the transmission of plague by the fleas 
«Xenopsylla cheopis and X. astia. All attempts to 
transmit pl e between rats, mice, and guinee-pigs 
by means of X. astia—596 fleas and a variety of 
methods were employed—at room temperature in 
Colombo durng four plague seasons gave negative 
results. Plague was succesafully transmitted to twelve 
rodents by means of 95 X. cheops in the course of six 
separate sal ae E at room temperature Plague 
was succeasiully transmitted from mouse to rat at an 
artificially reduced temperature (70° F.) by means of 
X. asi1a; a female flea of this species with ‘ blocked’ 
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proventriculus transmitted plague to two out of four 


of the rata on which ite bites were observed. Rase of 


| a rature may exert an unequal affect on the trans- 


power of two drfferent species of rat-flea. 
The second part of the work deals with the bionomics 


of the two species of fl -laying, life-history, 
longevity (that of the female bamng greater), factors 
which influence biting, eto. A useful list of the rat 


fleas of the world is cities and appended is a brief 
account, with seven plates, by Stanley Hirst, of the 
principal species of Acari parasitic on rata. 


POLLINATION EXPERIMENTS WITH Paas.—More 
detailed observation of Mendelian ratios is revealmg 
consistent departures from tation, which have 
to be lained by differences m the conditions under 
which the pollen tubes grow down the style of a 
flower or in the viability and rate of growth of pollen 
tubes, as well as by reference to other features of 
flower structure. Dr. C. J. Bond (Jour. of Genetics, 
vol. 17, No. 3) has imented on these pointa by 


ination of the F, hybrids between pea varieties 


ving respectively round yellow and wrmkled green 
seeds. By pollmating immature stigmas, he finds 
an increase In the recessives resulting, presumably 
because the pollen bearing the recessive factors, 
and probably containing more sugar, are more viable 
or grow faster when the stigma is finally ripe. He 
also finds a small increase in the proportion of 
recessives when minimal pollination, 4.6. only a few 
pollen grams on the stigma, is used. The explanation 
of this probably les in the ovules, as the effect ıs 
more marked when the seed-parant carries the 
recessive characters. Dr. Bond thinks he also gets 
evidence that the functional ovules m flowers on 
different parts of the plant bear somewhat different 
popo on of the dominant and recessive factors. 
results are to be expected with a more detailed 
knowledge of the phymology of the ovule and pollen 
development ın the plant. 


SPONTANEOUS COMBUSTION OF HaystaoKs.—The 
losses to agriculture due to the ntaneous com- 
bustion of haystacks prove to considerable. 
In Matériaux pour Pétuds des calamités for July- 
September 1926, Mr. G. Laupper goes into the 

roblem at length and shows from statistics drawn 

m Switzerland and Germany that such fires are 
commonest after a good hay season and are least 
frequent ın poor hay years. The monthly incidence 
also shows a clear maximum m July and August, with 
high figures for October and November. The summer 


maximum he associates naturally with the initial: 


high temperature of the hay after its thoro ex- 
posure to solar rays before and after being e into 
ricks, while a gdod hay season means that the ha 
is rich m hydrocarbons, the decomposition of whi 
18 at the root of the trouble. The yearly loss to 
agriculture thro stack fires in Germany is cal- 
culated to be out one million pounds and m 
Switzerland to be little leas. No sure means of 
prevention have been discovered. ‘Layers of straw 
or galt in the ricks have been proved valueless, and 
ventilation is not a certain cure. The only measure 
that can be recommended is sp the hay as 
soon as abnormal temperature 1s noticed. - 


THe Survey oF Inpia.—The General and Map 
Publication Reports of the Survey of India for 1925—26 
have been published. The total area of new surve 
of all kmds completed durmng the year was 42,489 
square mules. out 45 per cent. of the total area 


` oe to the department has now been surveyed. 
Wo 


for the new geodetic level net of India made 
steady progress. Tidal observations were continued 
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in past gon Map publication included five new 
sheets of one-million map of India and adjacent 
countries, which is now nearing completion except for 
Arabia; twenty-seven new ‘d ” sheets, sixty- 
nine half-inch and 127 one-inch sheets. The modern 
topographical map of India- thus grows steadily, 
though only a httle more than one-third of the 
total number of sheets -have yet been published. 
The reports contain full index maps to the sheets 
avaiable, 


NIEH AND FIGURE OF THE EARTH.—Newton's theory 
of gravitation was held for several years on 
account of lack of accurate knowledge of the suze of 
the earth, and Newton himself first estimated the 
earth's figure from its speed of rotation. The 
determination of the size and figure of the earth has 
durmg the last two oenturies exacted enormous 
labour from geodesists. It 18 generally assumed that 
the earth is gl deemed an ellipsoid of revolution, 
so that only the equatonal radius and the flattening 
have to be determined. Observations made im 
different regions of the globe are, however, rather 
discordant, the drfferences amounting to several 

in 100,000 as to the size and about 1 per cent. 
in the fla ing. The labour which the observations 
have involved 18 so oe that every effort should be 
made to make the est use of them. One diffculty 
ın utilising the separate arcs which have been measured 
results from the fact that they have been discussed 


with respect to different figures. The figure of Clarke 
(1880) smuts the Euro observations well, but a 
considerably different was deduced by Hayford 


from American observations, and this latter was 
adopted at the Madrid meeting of the Union of Geodesy 
and Geophysics as the reference figure for future 
calculations. To simplify comparisons, particularly 
with Clarke’s spheroid, accurate tables have been 
computed for the Royal hical Society, and 
by means of these Mr. A R. Hi has discussed the 
principal geodetic surveys. He shows the im- 
possibilty of separating the two unknowns from arog 
near the tor, and ahows that different arcs fit 
different spheroids, and that those in India and South 
Africa do not fit any spheroid well. The difference 
in the results cannot arise from errors in the geodetic 
observations, but the astronomical observations may 
be effected to a considerable extent by local attraction, 
as m India. The probability ıs, however, that the 
approximation of the earth to a spheroid is only 
rough. Mr. Hinks points out that gravity obeerva- 
tions can also be treated by a graphical process, and 
that they lhkewise mdicate departure from a common 
spheroid when different regions of the earth are 
considered. 


Heniom CONTENT OF JAPANESE MingRatLs.—On 
heating certain minerals containing helium, approx- 
mately 50 per cent. 1s evolved, and the method has 
been used by J. Sasaki to determine the helium 
contents of some Japanese minerals. The gases 
obtained by ee powdered substances in an 
evacuated quartz-g¢ tube are passed over solid 
potash, red-hot copper onde, and soda-lime to remove 
carbon dioxide and hydrogen. By sparkmg with 
oxygen in a eudiometer, nitrogen 18 converted into 
nitric oxide, which is absorbed by moist potash 
floating on the surface of the mercury, and the excess 
of oxygen is allowed to combine with melted phos- 
phorus. The impurities are removed when 
the residual gas is jected to a discharge in & 
modified Geiasler tube with lquid electrodes of a 
sodium-potassnim alloy, and to the action of charcoal 
cooled ın hquid air. Estimates of the geological 
ages of two of the minerals have been calculated by 
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Rutherford’s method and appear ther with the 
other data in the December issue of the Bulletin of 
the Chemical Sootsty of Japan. The figure for mona- 
zite is 90 million years, and that for fergusonite 150 
million years. - 


MAGNETIC ELEMENTS IN THE UNITED StaTEs.— 
The United States Coast and -Geodetic Survey has 
recently issued two small pamphlets (Nos. 353, 360, 
price 10 cents each), one detailmg “the resulta of 
Inagnetic observations by the Survey during 1925, 
the other giving a& chart, for the whole of thé United 
States, of magnetic declmation and its secular change 
per year, for the epoch 1925. The Survey issues 
such isogonic charts and secular-change data every 
five years, buitable stations being reocoupied during 
the intervening periods, m order to obtain the data 
necessary to alt oa charts forward. With the 

‘chart is a full exp tion of ite construction and use 
to surveyors, also instructions to enable b surveyor 
tb determine the decimation with the aid of a compass 
and observations of the sun or stars. Tables are 
given for use in connexion with such celestial observa- 
tions, and also tables of secular change in declination 
for a number of stations, at intervals from 
1750 to 1925. The first pamphlet (No. 858) gives 
observations of declination, dip, and intensity at 
respectively 330, 128, and 121 stations, widely 
scattered throughout the States, and mcluding also 
some in the Philippines, Greenland, and the Aleutian 
Islands. 


INDOOR ELECTRICAL ILLUMINATION,>It was stated 
by Mr. J. W. T. Walsh, of the National Physical 


Laboratory, in & pea on illuminating 
which Me read to the itution of Klectrical 

on Mar. 3, that 90 per cent. of the le in Great 
Britain carry on their work after daylight hours by 


an inadequate illumination and an unsuitable system 
of lghting. To le the illumination and 
distmbute 1t properly would result in better health 
and higher ciency. The sources of illumination 


‘used in the early days cast unpleasant shadows. To 


get over this defect the indirect system of lghting, 
in which all the light from the source was reflected 
upwards to the mg and was then diffused over 
the room, was devised. The result was an almbst 
complete absence of shadow, which, although suitable 
for a few ial purposes, such as drawing-office work, 

was found to be most inconvenient for other wo 
such as sewing, where the shadows cast by the 
individual threads are a help. Asa consequence of 
this defect, the modern semi-indirect system of 
lighting has been evolved. In this system part of the 
light is transmitted downwards through a bowl of 
j material, while the remainder is emitted 
upwards to the ceiling as m the mdirect system. The 
author considers that each of the three systems has 
its own field of usefulneas. He~thinks that in 4 
lecture theatre, the totally mdirect system has a 
tendency to apponi lifeleas and gloomy even though 
-the amount of the illumination is ample. Some 
direct sources of light ought therefore to be provided 
in addition. The reflexion of a bright source of light 
from a polished surface or from a glossy pews or 
ethods 


onamel often causes an objectionable a 
should always be devised to obviate ‘ 
Enmorricary Suppty.—In the Journal of the 
Instuution of Electrical Hngwnesrs for March, Mr. 
J. R. Beard givæ a report of the progreas made m 


the transmission and distribution of electricity during 


the year. He mentions that formany years the 
we lation of transformer substations out-of-doors 


‘has been common abroad, and now, owing to the 
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days the life of the low-voltage lam 


high cost of buildings, it is becoming common in Great 
Britain. Untu, recently all substations for con- 
r from alternating to direct current were 
manually operated. Owing mainly to the increase 
in the rates of wages,. automatic apparatus for 
starting up, shutting down, and controlling the 
apparatus in these stations is now largely used. 
Beain has shown that automatic control gives 
ter security than manual control. A recent 
evelopment is ‘ rvisory control,’ in which the 
operation of a n r'of automatic substations can 
be regulated -from a central control point. This 
combmes the accuracy of automatic control with the 
intelligence of manual control. All the substations 
on the 170-mile 8000-volt mam line electric railway 
in Natal are operated automatically. Mr. Beard 
mentions ofe curious fact in connexion with low- 
re supply in Greet Britain and the United States, 
; t while a preesure of about 280 volts 1s 
Serle in the former, a voltage of 115 is.used in the 
tter. The reason seems to be that in the earl 
was m 
lo end their efficiency was much higher than that 
-voltage lamps. It is almost the universal 
i authorities to 


of hi 
custom in America for the supply 
supervise and maintain consumers . In Creat. 
Britain this is left to the consumer. ty years 
ago the low-voltage lamps,were much cheaper to 
maintain, and so the over-all efficiency with their use 
was greater than that with high-voltage lamps. 
This, combined with the cheaper wiring systems used, 
explains why 115 volte 1s still e standard pressure 
m the United States. Mr. Beard sums up in favour 
of alternating current distributed in the three-phase 


four-wire system. > 


Dorms AND DETONATION8S.—À second communica- 
tion from the Air Ministry Laboratory by Prof. H. L. 
Callendar and collaborators, dealing wıth the effect 
of antiknock compounds on engine * knock,’ appeared 
in February issues of Hnginsering (Pp. 147, 182, 209). 
The previous report (Reports an eamoranda, No. 
1013) led to the conclusions that detonation was due 
to the presence of nuclear drops m the charge in the 
cylinder during explosion, and that ‘ antiknock’ 
concentrated in the drops, decomposed and protected 
them from oxidation by the formation of a metallic 
film or, in thp case of the o co dope, by dilution 
with a substance of high aritical temperature. Such 
an explanation being madequate to explain the 


different behaviour of various dopes, the present 
communication extends the work on the emical 
side. It is found that detonation in: fuels 


and ether is due to the accumulation of peroxide in 
the nuclear drops durmg rapid compression. The 
amount of peroxide formed would not in, itself be 
sufficient to cause the detonation observed, but acta 
as a primer causmg samultaneous ignition of the 
drops. The metallic dopes are considered tp act by 
reducing the peroxides as fast as they are formed, 
preventing their acpumulation, and thus delaying 
the ition of the drops. The processes of ‘slow 
peinbastion of various fuela are Investigated by 
observing the temperature at which combustion 
becomes appreciable, the dopes being shown in this 
way to delay oxidation by' preventing peroxidation 
of. the fuel. A i experiment is desorbed, 
showing the difference in the kmd of ignition obtained 

ite vapour of parti isagaitedan athe tube 
as compared with spray. In the former case 
the vapour burns. with a quiet flame; m thd latter 
the mixture burns with slight explosions and flashes 
of flame. The preeent communication adds to our 
knowledge of the behaviour of combustible mixtures. 
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Light and Growth: 


HE action of light on plants has had a 
interest for plant physiologists, and recently the 
subject has recerved some concentrated attention. 
Ferdinand Hercik (Publications de la Faculté des 
Sotences de TUmverstié M k, No. 74, 1926) has 
tried to correlate the action of light and the surface 
tension of the expreased sap of his ee He finds 


that the sap of normally grown mgs of Lupinus, 
Sinapis, Pisum has a greater surface tension than 
sap from stems of etiolated seedlings. On the other 


of etiolated seedlings. Now etiolated planta have 

usually greater stem growth and less leaf growth than 

normal planta, and Ie author correlates the 

surface tension with leas growth and the amaller 

surface tension with greater growth. If, however, 
i have the same , then. the surface 

tension of their respective saps 18 the same irrespective 


of the conditions under which they have heen grown.~ 


The author has not traced the qausal chain between 
the surface tension of the sap and the actual pheno- 
mena of growth. j 

In a series of P na eee a (vol. 24, 
5, and vol. 25, 3 and 4), Prof. J. H. Priestley deals with 
the problem from a elightly different vi int and 
advances some tentative explanations of his results. 
In the case of the broad bean (Viowa Faba) he was 
able to destroy some of the more marked etiolation 
phenomena by only very brief ioe ag to hght— 
two minutes in every twenty-four hours. He points 
out that any change produced on,etaolated planta by 
the action of light’ must be initiated, not by the effects 
of photosynthetic products, but by the a Aras 
effect of light upon the products of meteboham. For 
example, cella from the cortical region of an etiolated 
Doaa. bean tip are incapable of being plasmolysed in 
a 17 per cent. cane-sugar solution, but, after exposure 
to artificial light for one hour on two successive days, 
are plasmolysed readily. The author considers that 
the photochemical action of light releases protein and 
fatty substances from the developing walls of the 
cella intervening between the cen cylipder and 


‘is confined to tips o 


meristem ; and these walls, now ogane E of purer 
cellulose, readily permit of the er of the nutrient 
sap from the central cylinder, with an ensuing more dif- 
fuse and more su cial development of merismatic 
tissue. In this way gitar which in the etiolated plant 
stems, becomes redistrib 
The Fe coat Se curvature of grass and oereal 
coleoptiles, the subject of much Imentation, is 
explained by Prof. Priestley on 4 basis of the 
o 


foregoing hypothems. Thus the side of the coleoptile 
exposed to the hght becomes m co ence more 
sable, with greater guttation thro the apical 

ight. The cells 


ETE from the vein nearer the 
of the lighted side will therefore extend m length less 
than those of the darkened side, producing a curvature 
towards the light. _ 

Following another line of attack, Prof. Y. Yoabu 
has experimented on the mfluence of the relative 
length of day and To on planta (Sctenoce as ah of 
the T'éhoku Taaa nwersiiy, 4th series, vol. 2, 2). 
His resulta, in the main, confirm and. extend the wor 
of Garner and Allard in grouping plants into two 
ca ries, long and short day planta, according to 
the of daily illumimation necessary for the 
production. of flowers (Jour. Agrı. Res., 18, p. 558, and 
23, p. 871). The evidence adduced leads to the 
conclusion that there is probably another of 
plants which are nearly or entirely Aiet to 
photoperiods, but affected by other factors as to time 
of fl The author finds that the optimum 
photoper1 for reproduction does not result m 
maximum vegetative growth, and that closely related. 
planta, sometimes even varieties of the same plant, 
may behave quite differently as regards photoperiods ; 
for example, the late variety of rice plant is a short 
day plant, while the early variety 1s indifferent to 
regulation of ight period. This seems to suggest that 
aome other factors besides those concerned ın photo- 
synthesis are involved. If the pho od ‘is the key 
to the distinction between spring and winter varieties 
of wheat, then researches along this particular line 
may have some application in the practical fleld of 
crop production. Š 


- 





Yorkshire Ammonites.! 


[FE amateur feologist who oollecta Yorkshire 


ammonites may approach the oollection of. 


pers before us with expectation, but he is likely to 
= disappointed if he hopes to iden his specimens 
from the descriptions there given. e work is not 
for the amateur, but for the 1alist ; and even he 
will’ have to dig deep in involved sentences to find 
the information which only so patient and expert a 
worker as Dr. Spaeth can give. These little papers 
have really an Immense scope, gathering up and 
pronouncmg upon outstanding uncertainties in the 
systematics of the main groups to which ee 
ammonites commonly found in the Lower Lias; 
supplymg new generic names where needed; and 
tilting at the evolutionary conceptions of previous 
ammonite workers. 

To promote the first aim, Dr. Spath ap to 
Yorkshire geologists to into the field an llest 
Yorkshire ammonites by bed. In proposing new 
generic names, he considers that the quotation of a 
es is sufficient diagnosis. That would be more 
Justi le if the genotype were a species known by 

1 Hul Museum Publications, Wo. 148 ‘Notes on Y 
Ammonites,"’ Rea F gi etn Reprinted trom the Naiwrehat 
Apeil-July, Sept - , 1925; , May, June, Sept , Nov., 1026, 
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an existing holotype, and not mainly or merely by a 
figure. It is also probable that ammonite specialists 
the world over miss the new genere thus 
proposed in notes on atocal fauna in & journal whi 
caters for amateur naturalists rather than professional 
palwontologists. ~ 

The fact is that Dr. Spath has tried to pack mto 
these modest papers matter far beyond their scope, 
and he has condensed it almost to the limite of 
side compete We feel that he could expand his 
remarks on evolution into an enthralling thesis, but ` 
here we can catch only the barest outline of his 
scheme. He has nothing but scorn for those who 
find comfort in supposed ammonite lneages, but he 
does not give them instead a clear-cut theory of 
evolution. The followmg points, however, seam to 
stand out: (1) The two great families, namely, 
Phylloceratids and Liparoceratidm, i almost 
unchanged throughout the Mesozoic, and were the 
radical stocks whence group after group repeatedly 
aprang, rapidly evolved m:many directions, and 
qui died out. (2) Already in Triassic time all 
possible forms of ornament whorl-shape had been 
tried, only to reappear again and again in later stocks 
(we must not say lineages). This seams to support 
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(8) Even wi 


maturity co to a dommon form, thus refuting i 
ia Dr.’ "a opinion, the doctrine of post-embryomo 
recapi ion. (4) New characters aften appear first 
in the young, again. proving that the doctrine of 


K ryonio recapitulation is unsound. All these 
evolutio pronouncements are of interest, 
and would critical consideration, here they 
can only be noticed, not discussed. 





University and Educational Intelligence. 
BrisroLt.—The folowmg peewee have been 
made: In the of Ohemi , Dr. W. E. 
Garner, University College, London, to be professor 
of physical chemistry in succession to . J. W. 
M and Dr. Morris W. Travers, to be reader in 
applied ical g and an honorary professor 
: as ihe o braias In the Department of Pea 
Dr. J. E. Lennard-Jones, reader m mathematical 
ysica, to be profeasor of theoretical hee Dr. 
Wi research 


. W. B. Skinner to a Herbert 
fellowship in physics. Dr. L. Œ. Jackson was also 
I to a Herbert Wills research -fellow- 
t is hoped that the building of the Henry Herbert 


Wils Physics Laborato 
summer, and that it 
beginning of next session. 
CaMBRIDGE.—Field-Marshal Sir William Birdwood 
has been elected to an honorary fellowship at Peter- 
house, a College with which he is closely connected by 
family ties. : i 
R. O. Redman, St. John’s College, has been elected 
to the Shee Exhibition in astronomy at Trinity 
College. subject for the Adams Prize for the 
pated. 1927-28 is announced as “The Variations m 
the Earths Magnetic Field in Relation to Electno 
Phenomena in the Ae a Atmosphere and on the 
~- Earth.” A theoretical contribution to the origin of 
the various phenomensa and ‘their qualitative and 
quantitative relations with each other is asked for. 
Lonpon.—The followmg Doctorates have been 
conferred : D.Sc. in statistios on Mr. E. C. Rhodes (Uni- 
iae pas ) for a thems entitled (1) “ On & 
Co tion Surface,” (2) ‘The Precision of Means and 
Standard Deviations when the Individual Errors are 
_ carrelated,”’ (3) “The Companson of Two Sets of 
Observations ” ; D.Bo. Ce ering) on Mr. W. H. J. 
Vernon (Imperial Col Royal ool of Mines) 
for a thems entitled “ Atmospheric Corrosion 
of Metals (Second Experimental Report to the 
Atmospheric Corrosion Research Committee).” 
Manounsren.— Dr. Alex. M. Smith has been ap- 
pointed lecturer in agricultural chemistry and adviser 
under the Ministry of Agriculture advisory scheme. 


be completed m the 
be ready for use by the 





Toa Hila Sachs Plots Foundation has issued its 
third annual report, from which it gppears that 
thirty-eight applications for amistance m 1926 were 
received. Thirteen grants were made, seven of them 
to scientific workers outside the United States. For 
the present, research on problems in medicine and 

is favoured, and preference is given to a group 

of investigations on a single subject; for example, 

four grants have been given each year for work 

i ei on the subject of chronic nephritis. Applica- 

tions for ta for 1927-28 should be sent to Dr. 

Francis W. Peabody, Boston City Hospital,. Boston, 
Massachusetta, before May 15. 
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Calendar of Discovery and Invention. 


April 10, 1864.—-The modern process of manu- 


f Ing open hearth steel was started by Pierre- 
mile Martin, who melted together pig-iron, sarap, 
and iron ore in a Siemen’s regenerative furnace. 
Martin’s French petent was taken out on April 10, 
1864. Two hundred years ago, urd the 
conversion of wrought i into steel by fusing ıt 
with pig-iron, but his SR never went beyond 
the laboratory o open hearth was 
introduced into ica In 1868. In 1880 that 


country uoed 1,074,000 tons of Bessemer steel, 
and 110, tons of open hearth steel. Forty years 
later these had moreased to 8,883,000 tons of 


Bessemer steel,- and 32,672,000 tons of open hearth 
steal, the total production being nearly equal to half 
a ton of steel per head of population. 

April 11, 1709.—The most famous of all prizes for 
scientific work is the Copley Medal of the Royal 
Society. It was founded by Sir Copley, Bart., 
Ra a 14, 1704, and proved 
ae 1, 1709, bequeathed to Sir Hans Sloane and 

raham Hill “ one hundred pounds in trust for the 
Royal Society of London for improving natural 
knowledge, to be laid out in experimenta or otherwise 
for the benefit thereof as they shall direct and appoint.” 
No award was made until 1781, when Stephen Gray, 
an mmate of the Charterhouse, received. a prize for 
his electrical experiments. On Nov. 10, 17386, the 
Royal Society resolved tó convert the bequest into a 
gold medal, iers receiving the first, and since 

en the medal has generally been awarded annually. 

ley was e.member of Parliament and held various 

lic offices. In 1881 the then representative of the 

y, Sir Joseph Copley, transferred to the Royal 

Society @ sum in Consols sufficient to provide in 

perpetuity an annual bonus of £50 to be given to the 

i a of the medal (v. also Natruna, 4, 1926, 
28). 

April 13, 1869.—The successful braking of trains 
weas first solved by Westinghouse. A head-on collision 
between two trams directed his attention to the 
¢ reading of an account of the 
use of compreased arr in boring the Mont Cenis Tunnel 
led to his i ta with an air brake. His first 
steam-air b was ted on April 18, 1869. In 
1872 he deseri e automatic brake, and the 
followmg year brought out his ingenious triple valve. 
In the famous tri on trains carried out by Sir 
Douglas Galton m 1878-0, the brake of Westinghouse 
proved its superiority, but it was afterwards much 
pee el i Westinghouse alone taking out altogether 
10 


patents in connexion with ıt. 


April 15, 177'7.—A hundred and fifty years ago, in a 
letter dated April 15, 1777, Volta Prof. 
Barlett: of Pavia the possibility of a pistol at 


Milan by the discharge of en jars at Como, the 
two places ‘bemg jomed by an iron wire. 

April 15, 1845.—Liebig is regarded as the virtual 
founder of agricultural chemistry. His famous work, 
“ Die organische Chemie .. .” appeared in 1840, and 
It was on a barren plot of land outside Giessen that he 
made his experiments. His-researches also led to the 
foundation of the artificial manure ind , and he 
himself, through James earl cance on A 15, 1845, 

_took out an English patent, the object of Kis mvention 
being “‘ to restore to the land by means of a manure 
the mineral elementas taken away by the crop which 
bad been grown on and removed from the land.” 

April 15, 1893.—The finest pre-turbine British liner 
was the s.s. Campania, which on trial on April 15, 1898, 
develo 81,050 h.p. and attained a speed of 28-18 
knota, her displacement being 18,000 tons. E.O.8. 
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Societies and Academies. 
LONDON. 


Royal Society, Mar. 31.—Sir Robert Hadfield: 
Alloys of iron and eae of low carbon content. 
The range of alloys covers 0:06 per cent. to 38-90 
per cant. manganese, also one additional alloy con- 

j 88-50 per cent. manganese. With 4:00 per cent. 
to 10-00 per cent. ese the alloys have a com- 
paratively high Brinell ees, m the region of 400, 
and are brittle ; from 15-00 per cent. to 39-00 per cant. 
manganese, characteristics are observed similar to 
those of ese steel, though only to a limited 
extent—that is, a comparatively low. Brine]! hartiness, 
m the neighbourhood of 200, with considerable 
oe Ag a ductility and fear capacity for 3o 

emg. The alloy contaming 83-5 p 

ese is hard, brittle, and unforgeable with 
16:00 per cent. or more of manganese the alloys are 
non-magnetic, whereas in the presence of 1 per cent. 
` A carbon not more than about 7 per cent. manganese 
to take away or suppreæ the magnetic 
qualified of the iron. The electrical resistance, while 
increasing with manganese percentage up to 87:2 
microhms per cubic centimetre for the 38:90 per 
cent. alloy, does so in a fairly continuous manner and 
without any changes of a critical character such as 
those observed for the specriic magnetiam. In their 
corrodibility the alloys show under some conditions 
a somewhat improved resistance as compared with 
ordinary steel, but not such as to make them of any 
practical value in this connexion. In their micro- 

structure the alloys with roent manganese 
percentage pase at 4 cent. from a pearlitic structure 
to a martensitic, which at about 16 per oent., that 1s, 
the point where almost completely non-magnetic 

qualities appear, into the austenitic type. 

E. Griffiths: The thermal and electrical conduc- 
tivity of a single crystal of aluminium. A method 
is described for the determination of the thermal 
conductivity which does not necessitate any machining 
of the crystal. Testa were made at various rop 
tures, the value of the thermal condustivity at 100° C 
being 0:55 C.G.S. units. The specific electrical 
eee is 2-89x10-§ ohms per centimetre cube 
at 1 A 


W. L. Webster: The transverse to-resistance 
effect in single crystals of ron. The of resist- 
ance of si 


o orystals of iron aay ie transverse 
magnetic field has been mvestiga easurements 
were made with the current al eae | 100% {110} or {11]} 
crystal axis, and with the field in @ series of post- 
tions m the plane normal to these directions. The 
phenomenon 18 of a double-nature. There is in all 
cases & gradual decrease in resistance approximately 
proportional to the fleld, and probably due to the 
action, of the field on the conduc electrons. 
Superimposed on this effect there is a sudden change 
in resistance between 5000 gauas and 12,000 gaum, 
the sign dependmg on the direction of the current and 
the magnitude on the direction of the field. This 
second effect is probably caused by the change of 
orientation of the atoms accom magnetisation. 
W. A. Bone, R. P. Fraser, and F. Witt: The initial 
stages of gaseous explosions. Part ii. The behaviour 
of an imolecular methane-oxygen mixture when 
fired with sparks of varying mtensities. ee 
varying intensities were between ieee 
fixed half-way along a horizontal glass tube (85- 50 
om. long Le 2:5 cm. diameter), both ends of which 
were m one series of experiments but open 
in another. The new evidence, which mainly lies 
in the photographs taken, shows (a) the occurrence, 
under o sparking conditions, of what seems to 
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be a definite ‘induction iod’ as a preliminary to 
the actual combustion ; (b) mnitial propagation through 
the medium of a ‘ ghost-like flame’ condition in- 
ene only a very partial combination of the gases ; 

(o) the main combustion, following later as the 
a of the i 
the like, 
has 


of a compression wave, or 
n & system which durmg the phase (b) 
y become highly sensitive to chemical 


F. T. Meehan: The ion of oharcoal on 
sorption of carbon dioxide. Wood charcoal expands 
when ıt sorbe carbon dioxmde, and the process is 
reversible. The relations between e sion, pressure 
and temperature are similar to those connecting 
n n of gas sorbed with pressure and tempera- 

us at constant temperature the expansion 
ig related logarithmically to the gas preasure; at 
constant pressure the expansion 18 inversely pro- 
rtional to the tem The same tions 
old above and below the critical tem tare of 
carbon dioxide. As the expansion is orm in the 
three original directions, it appears thas 
carbonisation destroys the structure of wood, leaving 
an isotropic product. 

J. E. Lennard-Jones and W. R. Cook: The equation 
of state of a gaseous mixture. A theoretical formula 
ig E for the equation of state of a gaseous mixture, 

from it is deduced a eralisation of Dalton 8 
partial pressure law. The forces between the unlike 
molecules of a mixture can be deduced. 


Aristotelian Society, Feb. 21.—A. Wolf: Some 
aspecta of the philosophy of Spmoza. The paper 
dealt with some common misin retations of 
Spinoziam. The chief of these are (1) the quasi- 

tian. interpretation of the Attributes as subjective 
ways of Nature, instead of as objective 
characters of Nature; (2) the mistranslation of 
ee attributes by innumerable attributes, instead 
of simply “al the Attributes,’ which may not 
exceed the. two known to man, namely, extension 


and tho wa and (3) the logioo- -mathematical, 
instead of io, Interpretation of the attributes 
in relation ne ite objects. The last was specially 


emphasised, as it obscures the relation of Spinoza to the 
science of his tme and of ours. Realty for Spinoza wes 
essentially activity, energy. Spinoza oritacised Des- 
cartes’ conception of matter as mere extension, 88 
that from such inert matter the world of physica 
phenomena could not be derived. For Spinoza matter 
was easentially energy space. The inert 
idea of matter had a tone al abandoned, and, 
in spite of Newton’s protest, matter came to be 
regarded as kinetic of ita own nature, so as nat to 
need an external mover. Similarly with Spinoza’s 
ped a of thought; ideas, he inmsted, are not 
ictures on a tablet, but active assertions. 
pean psychology was for many generations 
esd with the conception of mind as a passive 
teblet on which sense stunuli make mmpressions, 
Spinoza already anticipated present-day dynamic 
conceptions in psychology, as he anticrpated the 
general kinetic conceptions of physics. 


Geological Society, Feb. 23.—W. D. Lang and S. 
Smith: A critical revision of the rugose corals 
descembed by W. Lonsdale in Murchison’s ‘ Silurian 
System.” ese forms include some of the eerliest- 
described Britiah Silurian forms. A detailed exam- 
ination has been made of their external characters and 
the internal structure with the object of pawns the 


nomenclature upon a sound footing.—L. AET 
The geology of the Saltern Cove area rob) Th 
series here termed Red Shale Group | 


and Lower Fammenian) are orere on a ths norik 
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by the 8taddon Grits and Shales (Upper Coblentzian), 
and on the south by the ‘Massive Limestone’ 
(probably Lower Frasnian). The ‘Massive Lme- 
stone ' forms the high ground on the south and also 
the summit of Sugar Loaf Hill, between which 
denudetion has cut a deep valley exposing the Upper 
Devonian as a ‘window.’ The latter is a series of 
Red Shales, thin limestones, and tuffs. From these 
beds goniatites have been collected, which fix the 
fossiliterous homzon on Zone ly of Wedekind. Asso- 
ciated with the Upper Devonian w a decom 
albitedolerite ; this rock has no connexion with the 
intrumons of the Torquay and Dartmouth areas, but 
is comperable with those of the Ashprington and 
Totnes areas. 


Association of Economic Blologists, Feb. 25.— 
F. Tattersfield and C. T. Gimingham: During 
laboratory and field experimenta on contact in- 
secticides, an apparatus and technique have been 
devised for the quantitative study of the toxicity of 
contact insecticides, both to ult insects and to 
insect eggs, and some relationships between chemical 
constitution and toxicity in certain groups of synthetic 
organic compounds have been worked out. The 
results of the laboratory work have led to experimenta 
in the field with certain compounds, highly toxic to 
insect eggs, which may prove to have practical value 
for winter alban hats e toxic properties of extracta 
of some tropical plants have also been studied. 


Society of Public Analysts, Mar. 2.—E. Richards 
Bolton (Presidential address). The new preservatives 
regulations were welcomed. The adulteration of 
food ie steadily decreasing, partly owing to the 
activity of the authorities, and partly to the efficiency 
of public analysts. Manufacturers should avail them- 
selves of the services of a chemist to maintain the 
py of ther products and advise them in order to 
enable them to avoid any contravention of the law. 
The food of Great Britain was never in a purer state 
than it is at the present time.—A. W. Knapp, J. E. 
Moss, and A. Melley: Cacao butter substitutes and 
their detection. The most useful single test is the 
determination of the ‘titre’ of the fatty acids, and 
in the absence of certain other fats (c.g. coconut oil) 
this test enables the amount of Borneo tallow in 
admixture with cacao butter to be approximately 
determined after reference to a curve. A new method 
of determination has been based on the fact that the 
green colour of Borneo tallow is not bleached by 
ultra-violet light, whereas the yellow colour of cacao 
butter 18 readily bleached.—H. W. Bywaters, F. T. 
Maggs, and C. J. Pool: The determmetion of 1llipé 
butter in chocolate. Melted illipé butter becomes 
turbid at æ much higher temperature than cacao 
butter, and the turbidity temperature determined 
under definite conditions is practically constant for 
different umens of the two fats. If a third fat 
(e.g. milk fat) 1s also present, the percentage of 1llipé 
butter may still be found by reference to a curve, 
provided that the amount of the third fat oan be 
ascertained.—A. F. Lerrigo and A. L. Williams: 
A study of the determmation of sacchamn, color- 
metrically and by the ammonia procese (work done 
under the Analytical Investigation Scheme). None 
of flve colour reactions of sacchamn studied under 
variable conditions gives quantitative results. The 
ammonia procees (ın which saccharin is converted 
into the ammonium salt of sulphobenzoie acid, the 
ammonia in which is determined by distillation) has 
been adapted to the determination of small quantities 
of saccharin. 


Linnean Society, Mar. 3.—A. J. Wilmott: The Irish 
Spiranthes called S. Romanzofiana Cham. Specimens 
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from County Cork and Lough Neegh are distinct ; 
the southern one is S. pemninire Tindi. and the 
northern one S. stricta R dberg.—J. Davidson: On 
the occurrence of intermediates in Amphis rumicis L. 
and their relation to the alate and apterous viviparous 
females. In Aphis rumicis L. (Hemiptera, fam. 
Aphididss) both alate and apterous viviparous females 
iia lad develop in the per omen genera- 
tions. e alate forms tend to produce apterous 
forms, and the apterous virginopares produce only 
apterous forms or a mixed progeny of apterous and 
a variable percentage of alate foun: From time to 
tme intermediate individuals develop. Compared 
with their immediate alate and apterous relations in 
the same generation, these intermediate forms behaved 
as apterous forms. 


E,\DINBURGH, 


Royal Physical Society, Feb. 21.—Isobel Deans: 
The genus Hicksonia: an account of & new species. 
A new species, Hicksonta kéllikat, 18 desoribed. | 
Attention 18 directed to the occurrence of teleatid- 
like spicules which suggest the derivation of telestids 
from clavularids.—D. Chalmers: Worm parasites of 
common marine fishes. The results of an examina- 
tion of specimens of sixteen species of North 
Sea fishes. Thirty-one ies of parasitic worms 
are described, including new, or hitherto un- 
recorded in the present hosat.—C. Cumming: Re- 
investigation of the eye of the mole. Embryonic 
development and histological structure of the eye of 
the mole are described. The whole of the eye shows 
a simplification. The lens is degenerate, the retina 


partly so; normal image perception is impossible. 
Paris. 


Academy of Sciences, Feb. 28.— 8. Winograd- 
sky: Researches on the degradation of cellulose 
in the soil. Hutehmson and Clayton, in 1919, 
isolated the first typical A Ug bee ik of the poup 
of aerobio bacteria attackıng cellulose, and the 
author hes followed the same eral method. A 
dozen forms have been isolated falling in two groups, 
Cytophaga, the discovered by Hutchinson 
and Slay ii and vibrions. In the latter group, the 
fibrolytic action is much Jess marked than with the 
Cytophaga, but they spreacl over paper with great 
rapidity.—A. Weinstein: A problem at the umit ım 
an indefinite band.—Paul Lévy: The iteration of the 
exponential function.—G. Pédlya: The singulanties 
of the lacunar senes.—D. V. Jonesco: A class of 
functional equations.—C. Cerf: The mtegration of 
systems in involution of pertial differential equations. 
—Mandelbrojt: A complement to the theorem of 
M. Fatou.—G. Sugots The integration of the 
differential equations of the gyroscopic movement of 
a projectile.—Kolossoff: A transformation of the 
equations of elasticity.—J. Vorobeitchik : The hori- 
zontal flight of an aeroplane with great redius of 
action S Thovert : The pro tion of aerial waves 
in large subterranean cylindrical mains. The proved 
lack of uniformity of temperature in large under- 
ground mains will tend to give low values for the 
velocity of sound m such tubes. It would appear to 
be impossible to apply a suitable correction.—Belin 
and Holweck : ‘te evision. Firat resulta in the 
transmission of moving images.—J. Cabannes and 
P. Daure : The absolute measurement of the intenmty 
of the light diffused by benzene in the liquid state. 
On the is of measurements on the light diffused 
by benzene and other lquids, the authors conclude 
that ıt 18 not at present posmble to deduce the Avogadro 
number from measurementa of the diffusion of light 
by liquids —Pierre Jolibols, Henri Lefebvre, and Pierre 
Montamia : The chemical yield ın the decomposition 
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figures expreasing the yield are notably lower than 
those calculated on the su pg aera iene tir 
, produces in the gas uni Ai heat development 
absorbed quantitatively .—AIbert Kirr- 
mann: A method of synthesis at a-bromoaldehydes. 
The general method PCB is the action of phog- 
horus ahineobenriida: PC],Br, on the acetals 

a CH(OR),. This reaction gives the a-brom- 
aldehyde R. .CHO together with RBr, HBr, 
phosphorus trichloride and oxychloride. The method 


1s practicable from C, and gives yields 
above O,. The physical properties of five bromo- 
aldehydes ‘by this method are grven.—Paul 
Gaubert : Ə formated 4 in. the insoluble state of two 


egal magnesium platinocyanide.—Ch. Gorceix : 
e variation of | des can be attributed to 


another cause than the drift of the continents.— 
C. E. Brazier: The DS of the magnetic dis- 
turbances observed at Parc Saint-Maur and at 
Val-Joyeux. The results of a statistical analysis of 
86 years’ observations tend to show that the days on 
which there are magnetic disturbances succeed each 
other at intervals of which the approximate duration 
will be equal to one of the numbers obtained by 
multiplymg the period of synodic rotation of the 
by a simple fractional factor, between 0:8 
and 3.—R. Combes: The nitrogen in & ligneous plant 
in the course of a year’s growth.—Volmar and 
Samdahl: The constitution rigs a-kirondrine. Owing 
to the amall tity available for study the oon- 
stitution of a-kirondrine could not be completely 
determined. It is a bitter toxic principle which 1s 
neither an alkaloid nor a glucoside but a lactone 
containing one or more aldehyde groups.—A. Demolon 
and G. Barbier: Study of the mechanism of the 
exchanges of ions in the clay-lime complex.—aA. 
Rochon-Duvigneaud and M. L. Verrier: The existance 
of serous pockets in the orbit and in the eye of the 
telepsteans.—Béhague, Garsaux, and Charles Richet, 
jun.: The rhythm and respiratory pre aati of 
afiimals submitted to a barometric reasion.— 
Pierre Lesne: The subfossil Gyrinus of Bello slew. 
Mer.—Armand ee The annual reproductive 
cycle of Dodecaceria conch arum at Le Portel.—Louis 
Bounoure: eee 
toads from -maturation. 
—A. Fernbach, ia Schoen, and Motohichi Mori: Some 
observations on the go-called elective fermentation. 
pal Ia gs ce gear ged A ane 
by cere of various sugars in a mixture was due 
to ces in the resistance that the oell-wall of 
sae yeast offered to the of the various 
t is now shown that these differences do 
not a a on the presence of the living yeast, but 
are also shown by zymines according to the 
technique of Albert, Buchner, and Rapp. 
of this selection still remain obscure,—A. Marrer : 
The proteolytic ferment of Bacillus subsélis.—Maunce 
Letulle and Louis Vinay: Experimental cancer of 
the lung. 


y VENNA. 


Academy of Sciences, Jan. 27.—F. Holsl: The 
lisation of ferrocyanic acid.—R. Frisch: The 
action of slow cathode rays on rock-salt.—H. Küpper : 
Elucidation of morphogenesis and tectoniœ at the 
edge of the Vienna basin.—A. Smekal: The coloration 
of rock-salt crystals by radium radiation. 
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- Diary of Societies. 
SATURDAY, APRIL 9. 


Roya. Iyweritcriom or Great Barra, at 8.—fhr Ernest Rutherford: 
The Alpha Rays and thar Application to Atomic Btrocture (4) 


MONDAY, APRIL 11. 


ROTAL IRISH Agapmiry, at 4.16. 

Roya. Bocrery or Mupioure (War Section) (Annua) General Meeting), at 
480.—Major T J Mitchell. Man- and the Medical Sarrice in 
Relation to soma of the Principles of War. " 

RoraL OoLLEaE or Surarows or MwaLawDn, ab &—O. B. Shattock : 
Demonstration of Jounte. 

Drsrrroriow oF HLECTARIOAL Eyonramns (Informal Meeting), at 7.— 
T. Hodge and others. Discussion on The Mauntenance of Smal] 
Hlectno Poner Planta. 

Tmgrrroriow or Huxotaica, Hwonrarns (North-Bastern Centre) (at 
la and Philosophical Society, Newcastle-upon-Tyne), at T — 
Dr. A. m. The Applications of Electiiaity to Agriculture, 

[asTITrcriom oF Exonmurs (Western Centre) (at South 
Wales Institute of Engineers, Cardiff), at 7.—J. R. Beard and T. Q. N. 
Haldane: The Design of Qty Distiibution Systems, and the Problem 
of Btandardwation 

Cwramic Soormry (at North Staffordshire Technical College, Btoke-on- 
Trent), at 7.80.—Annual Nesting, 

RaiLway OLUB (at 26 Tothill Street, 8.7.1), at 780.—J F Gairns: The 
Importance ot becondary Train Services. 

RovaL lewrrrors or Berran Anonrreors, at &—Prof. P, Abercrombie : 
The Planning of Fast Kent. 

Boral §o0rery or Mxrpionre (Odontology Section), at 8.—Prof. Gottlieb: 
Diseases of the Gingival Margin. - 

Survwyors’ Iwetrrorion, et §—G. Turville Brown: The Sugar Beet 
Industry in Great Bntwn. 


TUESDAY, Arait 12% 


Soomry For THa BTUDY or Iwana: ETY (at Medioal Bomety of London), at 
4&—Dr. R. W. Branthwaite and others. Discusion on The Inebeintes 
Act of 1908 ° 

Roya. Soanrrr or Mani at 5.80. — General Mestun 5 

IMNTITOTION OF PETROLEUM oLoaLSıs (at Royal balais of -Arts), 
at 6.80.—H. H. Ounningham-Oraig: Jet and Jetonised Mataral 

lusTITOTE OF Marne at 6.80,—T. Olarkson: The R 
and Utalieation of Heat from the Hxhansi Gases of Internal Con- 
bastion Aarme aoe 

Lowpow NATURAL my Sociery (et Winchester House, H.O.) at 
6.80.— J. A mmes: Butterfly Hunung in Central and Sou 
Europe (Bacot Memonal Mest! 

HoraL Proroararaio Soorery o Gamat Burra, at 7 —H. J. Bedford : 
Big Fleas and Little Fleas; or Notes from a Nature Photographer's 


Jaatrtote oF BRITISH chi ole es i = oashire ae ard Becton) 
at Afnnictpal College, Burnley), et 7 18.—Annual General wung. 
l TION Or Hwgormrrns ixD AnIPBDILDERS cr Soortamp (at $9 
Elmbank Crescent, Glasgow), at 7 80.—J. G. Worker: Latest Derelop- 
ments ın Underfeed Stoker tos ın the United States, 
NosTa-Hast Coast Ineritorion oF Bhroiweres AND SHIPRUILDERS 
eater Branch) (at Olevelend Boentafie and Teohnical Instatu- 
on, Middiesbrough), at 7.30.—W O. Freeman: The Production and 
Modern Applicat‘ons of Dissolred Acetylene. 
QUEKETT MicrosoortcaL OLUP, at 7.80 —Piof IL R Gates: A Naturalist 
on the Amaron. 
ow or ELeotaiosL Exwamrres tiish Centre) (at Rojal 
Technical Oollage, G ), at 7.80.—8, Mavor: The Applications of 
“Machinery at the Coal 


WEDNESDAY, APRU 18. 
Hvarwics Socmmrr (at Royal Sooty), at 880 — Dr. J. W Heelop 
~ Harmeon: Ind Mutations and then Impa tanos for Brolution 
i THURSDAY, APRIL l4. 
800TH Lowpom HbrrowoLoaiaat arD NaroraL Hisrory Soormy, at 7. 


PUBLIC LECTURE. 


SUNDAY, APRIL 10, 


GurtpHOoUsE (Eeclaston Square), at 880 — Rey. Father Andrew: 
~Obmstianity 


CONFERENCES. 
APRIL 11 TO 18 
Froxvca AssOcliTion DES AwWaTONISTES (yOInNtly with the Anatomeal 
Bomety of Great Britain and Ireland) (at University College). 
APRIL t0 ro H. 


Jourwies AlepioaLrs Mamsritiames rr COLONIALES (at Marseilles) — 
Prof. Cantacurine: The Rôle of the Streptococeus In the Htaology of 
Scariot Ferer.—Dr. Mayer. Heoent Advances in the Treatment of 
Cancer —Prof. Ottol > Malar. — Dr. N Bernard: Ban-berı.— 
Piof Imbert: Bone-gia 


- APRIL 25 ro $8. `` 
Garxax Socimsry FOR INTERNAL Manicure (as Wiesbaden),—Discusmons 


on Psychotherapy, introduced by Gaupp and Fleschmann; Remults 
of Reesnt Fun nal Investigations o o Stomach and Duodenum, 
introdueed by G Katech.—A jomb meeting with the German Rontgen 


Bociety will be hald on Apnl with a dwcusruon on the Sagni ficance 
of Rontgen-ray Hbramination of the Lungs and Medrstanum for Internal 
Nediome (ereloding Tuberculosis), introdnoed by Dietlen, Assmann, 
Haeniseh and Lorey, and Fleiechner. 
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The Development of Natural History 
‘Museums. : 
At the present time there are scores of natural 
history museums, national, municipal, and 
semi-private, scattered throughout the British 
Islea, all attempting to serve science by presenting 


| to the people the crude material of scientific study 


and, leas generally, the results of certain kinds of 
scientific reasearch. Their oondition causes un- 
easiness to the onlooker who realises how potent 
an ‘instrument museums might be in instilling 
scientific knowledge and creating that staunch 
popular backing which is necessary to bring science 
to its own in the life of the nation. i 

The story of many, perhaps the majority, of 
provincial museums is the same. They begin in a 
burst of enthusiasm, the white heat wanes, the care 
of the collection falls upon a dwindling number of 
voluntary workers, there is no proper provision 
for upkeep, and the end is disrepair, mouldy 
collections, dust-laden shelves—the ‘museum ’ of 
the comic papers. These museums need en- 
couragement, help, and money. The Carnegie 
United Kingdom Trustees have decided upon a 
work of national importance in undertaking, with 
the help of Sir Henry Miers, an inquiry into the 
conditions of these “imperfectly organised and to 
a large extent unappreciated ” institutions. The 
national museums and the museums of the larger 
municipalities stand in a different category. They 
are for the most part well tended and well cared 
for, their exhibited collections are kept up-to-date, 
in so far as up-to-dateneas is satisfied by the re- 
placement of poor specimens, the occasional filling 
in of blanks and a little more. But have even 
these museums realised the need of marching with 
the advance in knowledge t 

The purpose of a great natural history museum 
is twofold, as Sir Ray Lankester has pointed out 
in a recent letter to NaTuRE (Feb. 26, p. 314). It 
is a storehouse for the safeguarding of objects of 
natural history which are of historio interest, and 
of the vast collections of specimens gathered from 
every quarter of the globe and from the world’s 
seas. On these are founded toa large extent our 
knowledge of the basic natural history of geo- 
graphical regions, and they afford the raw material 
for further researches, geographical, morphological, 
and phylogenetic. Much more importantly, so far 
as the living generation is concerned, they give the 
ordered facts on which alone can be based the war 
against disease, and the search for Nature’s wealth, 
whioh together determine the economio fate of the 


~ even to the observant eye. 
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- degoription By specialistą. For all these ends the 
storing of such material, if it is to be at all valuable 
for reference, demands a minuteness of classifica- 
tion in proportion to the extent of the collections, 
and therefore a prime duty of a museum staff must 
be that of the systematic olasaifier. - 

The other great purpose of the large museum 
(and almost the sole purpose of the small museum) 
is exhibitory and educative, for the instruetion not 
only of the unlearned but inquiring public, but also 
of all grades of receptive mind even to the pro- 
fessional expert, since there is no book-knowledge 
-. but may be bettered by reference to the facta 
themselves, and these could often be displayed 
from the great stores of museum properties. The 
growing recognition that an essential duty of 
museums supported by the publio purse is educative, 
is ahown in the placing of the newer State museums 
under the departménts identified with ppblio 
education, the Victoria: and Albert Museum under 
the Board of Education, the- Royal nga 
Museum under the Scottish Education Department. 
It is a kind of linkage that might well be extended 
to other publio museums, provided the State 
department concerned is prepared to recognise and 
develop the -enormous teaching potentiality of 
museums instead of permitting them to adhere as 
excrescences on the.educational body. 

Have the natural history museims in Britain 
played up to their educational function? They 
have not. Take the Natural History Museum at 
South Kensington, not because it is worse than the 
others, but because its size emphasises the defecta. 
Its galleries are- for the great part filled with 
thousands of specimens arranged ‘ systematically.’ 
The principle underlying systematic natural history 
is phylogeny, that is to say, systématic collections 
must be looked upon as illustrating natural relation- 
ships and ultimately the evolution of life upon the 
globe. Since no one can claim that these great col- 
lections with their multiplicity of genera and species 
visibly demonstrate throughout the series natural 
relationships -or the lineage of animal life, their 
primary purpose fails, and they must be regarded 
mainly as groupings convenient’ for showing a 
conspectus of the animal world and for the identi- 
fication of specimens. 

How do the collections meet these needs? It 
is impossible as a matter of quantity to exhibit 
every species ; it would be useless from a qualitative 
point of view to do so, for thé discrimination of the 
modern expert seizes upon differences invisible 
But this impossibility 
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makes accurate identification from the exhibited 
collections a hazardous matter for. the non-expert. 
The collections meet neither the phylogenetic nor 
the identification point of view. The indication is 
that their future development must be along the 
Imes of drastio reduction, so that the series shall 
contain only readily distinguishable forms selected 
because of their historical, phylogenetic, or morpho- 
logical interest, or because of a Epoo attractiveness 
in themselves. 

The implication of such a reduction i is important. 


‘It means that, more and rore, not only the specialist 


but aiso the general inquirer after detailed knowledge 
must be encouraged to supplement his observations 
in the galleries by appeal to the cabinet collections. 
This demands the presence of facilities not at 
present available in the museum, of easily accessible 
store collections, of well-lit, well-equipped, reason- 
ably comfortable rooms available for ‘the outaide 
Inquirer. Much more it implies such facilities for 
the museum staff which spends a lifetime organising 
and gorting the collections in gallery and in cabinet. 
Hitherto, in this technical aspect of reference 
collections containing specimens authoritatively 
named, the British Museum has been the central: 
museum of the world. This position -depends 


largely on the proportion of original specimens, 
' type-specimens,’ deposited by the naturalists who 
have named them; and obviously, the museum 
which has already thé widest collection is the 
museum in which a new type-specimen can be 
most usefully deposited. It is to examine these ` 
type-specimens that naturalists visit England from 
all over the world. The hidden cabineta form the 
‘ British Museum’ which is the premier natural 
history museum in the world; it remains to be 
seen whether it can retain this position in face of 
the intelligent expenditure of America and Germany. 
Sir Ray Lankester suggests that the exhibition 
space saved (and he contemplates reduction by | 
one-half) might be used for the purpose of bringing 
up-to-date this hidden British Museum of research. 
With this view we disagree. There is a better 
purpose for the exhibition space, for the Natural 
History Museum has scarcely touched the fringe 
of real education, which must become -part of the 
duty of a State museum. The greater American 
museums have spent much ingenuity and vast 
sums of money on the creation of realistio-Nature 
groups, which transport the spectator into new 
realms. The main hall of the Natural History 
Museum at South Kensington, with its dark 
alcoves, is admirably adapted for such groups, and 
might well be given over to this purpose. But 
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while such groups are instructive, their main interest 
is spectacular, and the public demands more than 
a pageant : it thirsts for a deeper knowledge. 
Nearly keventy years ago, Charles Darwin, an 
Englishman, with a new view-point revolutionised 
the thought of the world. What has the Natural 
History Musoum of his own country done to make 
Darwin’s world-moving discoveries current amongst 
his own people ? What has it done to convert the 
‘fundamentalists,’ of whom Great Britain as well 
as America has ita share? Nothing! Except for a 
fow isolated exhibits, shown almost in holes and 
corners as if with an apology lest they should 
intrude upon the systematio collections. Yet 
Darwin’s mind was detailed and material; his 
theories are not as it were in the air ; they rest upon 
accumulated facts and examples of a kind eminently 
suitable for exhibition in a museum. Some years 
ago the late Dr. Benjamin Peach in arranging the 
collections of Hugh Miller in the Royal Scottish 
Museum, Edinburgh, placed together a few of the 
actual specimens which had led the Cromarty 
stone-mason to certain of his conclusions. This 
practice might be extended. ‘There is a vast body 
of general biological truths of vital importance 
in scientific thought, which could be illustrated, not 
by one or two examples, but by such, & multiplicity 
of examples, culled from a wide range in the realms 
of zoology and botany, as would compel belief. 
Sir Ray Lankester thinks that such subjecta— 
evolution, heredity, variation, natural selection, 
geographical distribution and variation, sex dimor- 
phism, and hosts of others—should be the subject 
of museum lectures, and with this view we are in 
entire agreement ; but how much more ought they 
to fill the galleries of a public museum for the 
constant reference and edification of the people 
Such collections to reach their highest efficiency 
must be planned and wrought out with a breadth 
of knowledge, and with a museum gift which is 
comparable to the creation of a striking and artistic 
poster; to them each specialist must make his 
contribution ; they must be symposia rather than 
individual efforts. The hard-pressed specialists on 
the museum staff, overladen with identification 
and classification and the sorting of new collections, 
cannot spare the time and consideration demanded 
by such biological exhibits. The ideal exhibitor is 
by nature a creative artist ; the British Museum 
authority, to consult whom a zoologist comes from 
Japan or tropical pathologist from Uganda, 
should be by training a field-naturalist, must 
be by nature a methodist and a scholiast. The 
reorganisation of the exhibited collections on the 
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lines of the advancement of modern natural history 
demands the reorgartisation of the staff. 

On this, as well as on the grounds summarised by 
Sir Ray Lankester, an inquiry by Royal Commission 
into the “status, purposes, and ‘organisation of 
the British Museum (Natural History) and other 
related institutions” is urgently needed. There 
are many aspects of museum activities, relation- 
ships, and influences which might be bettered by 
inquiry and definition: the aims of the museum 
itself : the overlapping and duplication of collec- 
tions in London ; the relation of the State museum 
as an educator, to the recognised educational and 
particularly the teaching institutes ; its relation 
to other natural history museums supported by 
State funds, and to the public museums of Great 
Britain in general; and not least, when the 
Dominions, Crown Colonies and dependencies are 
equipping staffs of researchers into the Nature 
which surrounds them and the death which encom- 
passes them, who risk their lives to fight disease 
and to bear the torch of sciéntific knowledge to 
the ends of the earth, let the Government of our 
Empire consider the imperial relationships of the 
British Museum. 


a 


Ethnology of Tuareg Tribes. 

People of the Veil: being an Account of the Habits, 
Organisation and History of the Wandering 
Tuareg Tribes which inhabi the Mountains of 
Air or Asben in the Central Sahara. By Francis 
Rennell Rodd. Pp. xvi + 504 +651 plates. 
(London: Macmillan and Co., Ltd., 1926.) 
30s. net. 


Y the “ People of the Veil” are meant the 
Tuareg, whose country extends from the 
eastern edge of the central Sahara to the far edge 


Atlantic zone begins, and from southern Algeria 
in the north to the Niger and the equatorial belt 
between the river and Lake Chad in the south. 
The name ‘Tuareg’ is not used by the people 
themselves; it is really a term of opprobrium 
originally applied to them by their enemies. They 
became known to the Arabs as the ‘ Veiled People,’ 
because their men after reaching a certain age 
were, as they still are, in the habit of wearing 4 
strip of thin cloth wound around their heads in 
such a manner as to form a hood over the eyes 
and a covering over the mouth and nostrils. only 
a narrow slit being left open for the eyes ; and, in 
default of a national name, they themselves use 
the same locution in their own tongue to describe 


of the western deserts of North Africa before the . 
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the whole society of different castes which compose 
their community. They are usually included 
among the Berbera of North Africa; but Mr. 
Francis Rennell Rodd, the author of the latest 
-book dealing ‘with them, prefera to use the geo- 
ee term Libyans, and even doubts whether 





From ‘' People of the Vel.” 


Fic, L—Tnuareg camal-drirer, 


the Tuareg are Berbers at all, like the other people 
so called in Algeria and Morocco. There are to-day 
four principal divisions of them. One of these 
groups consista of the people inhabiting Air, which 
is & Mountéinous oasis situated on & great caravan 
road from the Mediterranean to central Afrioa ; 
and it is chiefly with this people and their country 


that Mr. Rodd’s book deals in detail, as a result ` 


of a nine months’ journey in the Tuareg country. 
The people of Air have for several centuries had 
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a king, residing in the city of Agades, but he seems 
never to have enjoyed much authority,- unlees 
backed by the more important chiefs. His office 
is not hereditary, but he is elected by the repre- 
sentatives of certain tribes; and his tenure of 
office has always been very precarious. The reign- 
ing king is of slave descent, and the same has been 
the case-with all hig predecessors. The legal 
practice of slavery has of course been abolished in- 
Air since the advent of the French in the beginning 
of the present century, but master and` slave 
continue to regard each other by mutual consent 
in the light of their former relationship. Slavery 
among the Tuareg never involved great hardship ; 
it was in slave-trading and not in slave-owning 
that they sinned against the ethical standards’ 
which are usually accepted in Europe. There are 
further the so-called imghad, or serfs, who are 
clearly the descendants of groups or individuals 
captured in war and afterwards released from 
bondage to form a caste enjoying a certain amount 
of freedom ; they are in no sense considered to be 
the property of the noble tribe which originally 
possessed them, but the relationship iš closer than 
that of suzerain and vassal. In the first stage the 
noble tribe represents the original pure Tuareg 
race, while the oldest tnighad are the first extraneous 


‘people whom. they conquered, “in some cases 


perhaps as early as in the Neolithic ages.” 

In addition to the social distinction between 
nobles and serfs, the Tuareg attach great import- 
ance to tribal classification. Among the in- 
habitants of the Air mountains a tribe is either 
of the category called the “ People of the King ” 
or of the Kel Owi, and this distinction means all 
that the difference between an ancient landed 
nobility and a parvenu commercial aristocracy 
denotes. Many of the older men- -af the “ People 
of the King ” say that there are no noblea among 
the Kel Owi at all. 

In Air, as elapwhere among the Tuareg, a man’s 
or woman’s social status is determined by that of 
the mother; a woman, they say, carries her 
children before they are born, and so they belong 
to her and not to the father. If she marries a 
man of another tribe the children become members 


¿Dot of his but of her tribe ; -and Mr. Rodd states 


that “ ahould inter-tribal hostilities break out they 
must leave their father and fight for their mother’s 
tribe, even against their own parent if need so be.” 
Similar statementa have been made with reference 
to a few matrilineal peoples in other parts of the 
world, but they are quite exceptional and even of 
doubtful accuracy; hence it would have been 
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well if the author had confirmed his assertion by 
actual cases ın which Tuareg have been at war 
with their fathers on account of their method of 
tracing descent through the mother. He main- 
tainas that the frequency of monogamy:is connected 
with the ‘matriarchate.’ But his statement 
relating to the Tuareg. of Air, that in practice 
“ monogamy is more frequent than polygamy,” is 
true of all Muhammadan nations and of nearly all 
other peoples who allow polygamy, and nobody 
has ever been able to show that patrilineal peoples 
are more addicted to it than matrilineal ones ; 
indeed, the prevalence of mother-right has, on the 
contrary, been partly „-—- - - 
traced to the practice | 

of polygamy. Mono- ` 
gamy may oertainly be 

a result of the regard 





in which women are 
held; but the sup- 
position that their 
position in ‘general is 
influenced by the sys- 
tem of reokoning kin- 
ship is not past all 
doubt. 

Mr. Rodd observes 
that the Tuareg 
women are respected 
by their men in & man- 
ner which has no paral- 
lel in his experience, 
and that their un- 
veiled countenances are 
in keeping with the per- | 
fect freedom they enjoy—though, wisely enough, he 
does not attribute the veil worn by the men to 
female supremacy. There can be little doubt that 
the veiling of women found in many parts of the 
Muhammadan world is not merely due to masculine 
jealousy but serves the object of protecting them 
from the evil eye, and in early Arabia very hand- 
some men for the same reason veiled their faces, 
particularly at feasts and fairs; but though the 
belief in the evil eye is known to exist among the 
Tuareg, it does not seem to have anything to do 
with the veiling of their men. The author criticises 
gome theories as to the origin of this peculiar 
custom, and is of opinion that up to the present 
no reasonable theory has been advanced. I think, 
however, that he has made a little too light of the 
suggestion that the veil was assumed by raiders 
who wanted to conceal their faces in order to 


La 





— a ge ee 


escape recognition ; he argues that the veil would ° 
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be of little use as a means of concealment I have 
heard Moors who have come in contact with Tuareg 
express a very different opinion , and among the 
mountaineers of northern Morocco robbers blacken 
their faces so as not to be found out. The voil js 
not worn until some years have elapsed after the 
youth begins to carry a sword. 

While Mr. Rodd gives us much minute and 
valuable information about the organisation, the 
gocial conditions, the mode of life, the trade and 
occupations, the architecture and art, and the 
history of the Tuareg of Air, he has much less to 
tell of their rites and beliefs. Only a few lines are 





Fio. 2.—Tuareg huts at Auderas, From ‘‘ People of the Val” 


devoted to their customs connected with child- 
birth, marriage, and death, which may not be so 
uninteresting as he assumes; and he modestly 
says that he was not sufficiently fluent in thoir 
language to learn much of their superstitions. 
‘Such information,” he rightly remarks, “ can 
only be obtained after prolonged residence among 
a people.” He believes that the frequent use of 
the cross in Tuareg ornamentation is due to early 
Christian influence. It may be so; but the cross 
is much older than Christianity, and cruciform 
devices occur among the tattoo-marks seen on 
Libyans represented on old Egyptian monuments. 

It should be added that Mr. Rodd’s book is an 
important contribution not only to our knowledge 
of the Tuareg, but also to the study of certam prob- 
lems relating to the history and ethnology of the 


Sahara and North Africa in general. The lustrea- 
tions are excellent. EDWARD WESTERAMAROK. 
À gi 
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Atomic Physics. | 
The Structure of the Atom. By Prof. 


- Andrade. Third edition, revised and enlarged. 
Pp. xvii +750. (London: G. Bell and Sons, 
Ltd., 1927.) 30s. net. 


OF. ANDRADE’S well-known introduction 
to atomic physica has been very 
written for this (the third) edition, and the size of 
the work has been approximately doubled. Some 


eosL distribution of these electrons. The 
eceasary ‘ Digréssion ’ on optical spectra, which has. 


E. N. da C. bea eda eagal ne adl to a close. 


Part II., which now occupies about three-fourths 
of the whole book, deals exclusively with. the 
behaviour of the extranuclear electrons, and ‘almost 
exclusively with the quantum explanations of this 


largely re- | behaviour. A great deal of space is therefore 


allotted to the discussion of spectral series. This - 
part of the discussion, which has been profoundly 


of the discussions of the earlier editions have been | modified in the new edition, begins, inevitably, with 
amplified, but in the main the increase in size | the classical Bohr theory of the spectra of hydrogen 
representa the introduction of new subject matter. | and ofionised helium. This is followed by simplified 
As before, the book is divided into two parts, of | expositions of Ehrenfest’s adiabatio principle and 


which the first is nominally devoted to the nucleus. | Bohr’s correspondence principle. 


A great deal of extranuclear matter is, however, 
disposed of in this section, in order to clear the 


The argument - 
is then carried on to the case of ‘ hydrogen-like ’ 
atoms, in which two quantum conditions are 


ground for the later discussion of the outlying | required- for the specification of the orbits, and 


portions of the atom. 


to the problems of ‘relativistic’ fine structure, 


After a brief historical introduction, pride of | normal Zeeman- and first-order Stark effects. 


place is appropriately given to an admirable account 
of the passage of swift electrified particles through 
matter—the problem which primarily led to the 


Examples are given: of Sommerfeld’s classical 
applications of the ‘Sommerfeld—Wilson’ quantis- 
Ing rules and of Bohr’s use of the method of 


enthronement of the nuclear theory of the atom. | perturbations. After a preliminary attack on the 
Rutherford’s a-particle scattering is naturally dealt | spectrum of the general atom, with the-evocation 


with in some detail, together with an outline of the 
rather less definite evidence obtained from’ £- 


of selection rules and adoption of a third and 
fourth quantum number, the discussion of the’ 


particle scattering. There is also a (much too | spectroscopic evidence culminates in a remarkable 


brief) reference to the fundamentally important 
observations of Ramsauer and others on the 
behaviour of inert gases towards slow cathode 


chapter on multiplet theory and anomalous Zeeman 
effect. This chapter (xv.), which has been partially 
revised by Mr. R. H. Fowler, summarises some of 


Trays—observations now extended, with refined | the most eminent succesees, and at the same time 


methods, to the more ‘ aggressive ’ gases. 


emphasises some of the most significant difficulties 


Part I. is also distinguished by an excellent | and inadequacies of the older quantum theory of 


account of the remarkable work conducted by 
Rutherford and his school during the last eight 


line spectra. 
Among other new chapters: which enhance the 


years, on the effects of extremely close collisions | value of the book, special reference must be made 
between swift a-particles and the noolei of light | to an excellent summary of work on critical 


‘ atoms—the 
and the estimation of the ‘ aize’ of the nuoleus. 


‘artificial’ disintegration of matter | potentials. There is a particularly welcome account 


of Saha’s theory—which is nat always, even in 


Other topics which are concisely but adequately | astrophysical text - books, given, the place it 


presented are: positive rays (including Aston’s 
work on isotopes), the evidence for ‘ energy levels ’ 
within the nuoleus, the interpretation of 8- and y- 
ray spectra and the deduction therefrom of de- 
tails of the proceas of radioactive disintegration. 


merite—and the extensions of Fowler and Milne. 
Klein and Rosseland’s superelastic collisions, and 
resonance radiation (including quenching and 
‘ sensitised fluorescence ’), are briefly discussed. 
The account of the evidence from X-ray spectra 


Séparate chapters are devoted respectively to more | has- been very considerably expanded, and now 


speculative hypotheses on the structure of the 
nucleus, and to an excellent account of ‘ classical *- 


oqoupies a separate chapter. This chapter gives 
a useful account of measurements in ‘ soft’ X-ray 


X-ray work—including Moseley’s establishment of | regions and of the transition from optical to X-ray 
the importance of the concept of atomic number, „Spectra, and & brief discussion of the interesting 
Barkla’s application of the scattering formula to | dilemma of the ‘ relativity’. doublets raiséd by the 
the determination of the number of extranuclear | recent ‘ hot spark’ work of Millikan and others. 

eléctrons, and W. L. Bragg’s work on the average The relation of the dynamical atom-model to 
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the periodic system of the elements is much more 
fully discussed than “in the earlier editions. An 
account is given of the Stoner-Main Smith modifi- 
cation of Bohr’s original scheme, and McLennan’s 
new table of basio spectral terms is added m an 
appendix (v.). 

The chief addition to the chapter on magnetism 
is the extended account of the beautiful experi- 
ments of Gerlach and Stern, which is supplemented 
by a particularly fine reproduction of some of the 


original photographs. There is, however, no dis-" 


cussion of Glaser’s work on ee gases at 
low pressures. 

The relative positions of wave theory and 
classical quantum theory are summarised in a new 
chapter, which deals with dispersion, the Bohr- 
Kramers—Slater discussion of radiation fields, and 
the Compton effect. 

The book closes with a brief but suggestive state- 
ment of the present position, and an account of 
. the salient features of the newer quantum theory 
—or what seems doomed to bè known for the 
present as the ` Born—Jordan—Heisenberg—Pauli— 
Dirac-Schroddinger ” mechanics. 

The above—necessarily imperfect—analysis of 
the subject matter is intended to indicate the scope 
of the work, which is in many respects comple- 
mentary to that of Sommerfeld’s well-known 
treatise. It should be obvious that the ee is 
primarily addressed to the traditional “serious 
student’ of physics. The treatment is, however, 
so ordered that much of the text is accessible to 
readers who have a general rather than a pro- 
fessional interest in modern speculations on the 
structure of matter. 

The general plan has been to give a lucid account 
of the essential features of each problem, and to 
supplement this by a judicious selection of refer- 
ences to original sources. Space is economised 
here and there by -omitting details for which 
English ,readers would naturally turn to such 
standard treatises as those of the Braggs, Aston, or 
Siegbahn. The result of this plan has been the 
produotion of a book which is specially adapted to 
serve as a general guide for senior students of 
physios and for those who are preparing to embark 
upon. independent work. There are also, un- 
fortunately, many older experimenters whose em- 
ployment leaves them little time to keep in touch 
with new work which does not bear obviously and 
directly upon the subjects of their own special 
studies: to these, too, Andrade’s ‘beer will make 
a special appeal. 

The appeal in many cases will be none the 
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weaker because the treatment is throughout 
physical rather than mathematical ; and although 
the greater part of the book is necessarily allo- 
cated to the theoretical superstructure, unusual 
attention and respect are paid to the experimental 
methods and observational date at the foundations. 
The information has not always been brought 
completely up-to-date—it is many months since 
X-ray spectroscopy stopped short at such puny 
wave-lengths as 14 A.U., and it is no longer held 
to be established that the absorption edges of an 
element depend upon the allotropic form, though 
it has been shown that the effect of valency can be 
exhibited even in the X-ray emission spectra of 
compounds—but oversights of this nature are 
inevitable in so comprehensive a survey. Certain 
omissions—as that of any discussion of band 
spectra—were also inevitable, as is pointed out in 
the author’s preface; perhaps one of the most 
regrettable is the absence of any detailed dis- 
cussion of the outstanding problem of X-ray 
absorption. As the problem by its nature is 
rebellious to direct treatment by the correspond- 
ence principle, which is the key to so great a part 
of the book, this omission is not unnatural. 

Even if, as the author forecasts, much of the 
book will need to be rewritten in terms of the new 


"mechanics and the spinning electron, the work in 


its present form stands as a very valuable exposi- 
tion of the existing state of our knowledge of atomic 
structure, and one which is not likely to be super- 
seded in the near future. The advances made even 
as the book was passing through the press are 
sufficient to demonstrate the futility of any im- 
mediate attempt to assemble, in a work of this kind. 
more than the barest outlines of the new methods 
‘of attack. It is to be hoped, however, that in the 
next edition it will be possible to include an account 
of the newer physics which, as yet, is but dimly to j 
be disoerned, stirring lightly in the matrices of the 
new dynamics. 

The book is well produced, and the new plates 
are worthy companions to the beautiful repro- 
ductions in the earlier editions. The price has 
been increased—one serious defect in a book which 
is in all other respects so well adapted to the needs 
of the experimental physicist—but no one appre- 
ciating the amount of new work incorporated in 


this edition, or familiar with the cost of production 


of scientific books, will maintain that the increase 
is unwarranted. There is an excellent index, of 
the type (combined author and subject) which 
ought to be made compulsory im all books on 
physics. . H. R. 
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Cell Division. 


Das Problem der Zellieilung physiologisch betrachtet. 
Von Prof. Alexander Gurwitech. (Monographien 
aus dem Geseamtgebiet der Physiologie der 
Pflanzen und der Tiere, Band 11.) Pp. vii,+ 221. 
(Berlin: Julius Springer, 1926.) 16-50 gold 
marks. P 

T. this monograph the professor of histology at 

the University of Moscow puts together the 
results of & series of researches, carried out in his 
laboratory, which are so novel in outlook and method 
of experimental approach that some time must 
elapse before biologists in general can be prepared 
to express an opinion upon them. In introductory 
chapters the problem of cell division is approached 
in & somewhat artificial sami-philosophical manner, 
leading up to the general conclusion that the pro- 
cess of ‘cell division is very largely determined as 
the result of influences received at the surface of 
the cell. i ; 

As possible influences leading to cell division 
upon reception at the oell surface two are 
considered: (1) Haberlandt’a necro-hormone, a 
generalised suggestion arising out of experiments 
whioh led Haberlandt to think that the meristem 
divisions giving rise to wound cork were initiated 


in part as the result of substance diffusing from the’ 


wounded cells; (2) the ‘ mitogenetic’ radiations, 
upon which much work has been done in Gur- 
witsch’s laboratory. The regular cell divisions in 
the apical meristem of the onion root suggest an 
influencd, inducing cell division, centred within, 
and radiating from, the apical meristem itself. 
Gurwistch then proceeds to test the influence 
of this ‘mitogenetio’ radiation, emanating from 
the root apex, in inducing cell division in the 
still meristamatig region of another root, when 
the apex of the first root is pointed, at close 


range, toward the flank of the second root.- 


Normally, in the region behind the apex, when a 
root is examined, the number of cells found in 
division on either aide of a median line through a 
longitudinal section is approximately the same. 
But when, on one side of this median line, the cells 
have been exposed to this ‘ mitogenetic ’ influence 
of another root apex, many more oells are found 
in stages of division on this side of the root. 

In the main, this general line of experimental 
evidence is the chief evidence brought forward 
in support of this very new idea of a mitogenetio 
radiation. Modifications of the experiment lead to 
the conclusions that the rays are reflected from 
a plane glass surface, penetrate quartz, and are 
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probably ultra-violet rays of wave-length between 
1900 A.U. and 2000 A.U. 

A few experiments with root extracts are given 
as evidence that these rays are released as the 
result of the interaction of a substance, ‘ mitotin,’ 
with an enzyme ‘ mitotase,’ on analogy with the 
phosphorescence of ‘luciferin’ under enzyme 
action. The experimental basis given for this 
conclusion is not, however, very complete. These 
views of Gurwitech are given general application 
to the phenomena of cell division in both animal 
and plant; it remains to be seen how they will 
stand the test of time. 








Our Bookshelf. 
From Tribe to Empire: Social Organisation among 
Primiiwves and in the Ancient East. By Prof. 
A. Moret and G. Davy. Translated by V. Gordon 


Childe. (The History of Civilisation Series.) 
Pp. xxx +371. fenton K Paul and Co., 
Ltd.; New York: Alfred A. Knopf, 1926.) > 
168. net. 


Iw his foreword, Mr. Henri Berr emphasises tho 
importance of the social factor in history, and pointa 
out that in the early volumes of this series, which 
deals with the evolution of humanity, ıt has been 
necessary repeatedly to refer to the problem to 
which it gives rise. This volume thus marks a 
critical point in the general scheme of the series. 
For here we ‘come to gripa’ with the problem. 
The aim of the book is to introduce the social as 
such into historical explanation. We find, there- 
fore, that it falls into two parte. In the first 
part, six chapters introduce the reader to what is 

own of primitive social development, the material 
being arranged in a progressive framework. After 
a statement of the problem, it starts with the 
totemic organisation in which the individual is 
lost in the totemic up, or, perhaps it might 
almost be put, the individual is a function of 
the totem. It then traces the eae develop- 
ment of individualised power. is is in effect 
the centralisation of the magic of the totem, of 
the land and the community, in one individual, the 
king. In Part 2 the transition of the clan to the 
pra a is considered. This is traced in the early 
civilisation of Egypt and Mesopotamia. Finally, 
the working out of the social factor is studied in 
the first empires of the Orient, and the reader ia 
carried down to the Egypto-Hittite entente and 
the invasion of 1 Dya by the peoples of the sea 
in the Nineteenth asty. 

The application of primitive sociological data to 
the elucidation of archmological and historical 
problems is of course not new, but here it ig 
conceived on a grand scale, and worked out in 
detail with much ingenuity. A word of caution 
may not be out of place. In this fleld much is 
uncertain, at any rate of earl days. It is im- 
possible, for example, to Bay how great was the 
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extent of the subordination of the individual to 
the whole. The large generalisations based upon 
the application of the prevalent analysis to what 
is often the merest outline, give rise to an uneasy 
feeling that the interpretation of the more obscure 
facta has had to square with theory rather than that 
it has evolved naturally from the facta themselves. 
In other words, the argument from analogy may 
have been unduly strained in ita application to 
the internal conditions of Egypt and Mopo onis 


The Indian Zoological Memoirs on Indian Animal 


Types. 1: Phereiima (The Common Indian 
Earthworm). By Prof. Narayan Bahl. 
Pp.iv+72. (Lucknow: The Methodist Publish- 


ing House, 1926.) 1.8 rupees. 


A ocoMMITTH® of zoologista in India has arranged 
for the preparation of a series of memoirs on the 
lines of the well-known memoirs published by the 
Liverpool Marine Biological Committee. Hitherto 
students of zoology in India, while dissecting 
dndian of the various phyla, have had chiefly 
to use descriptions based on British representatives 
of those phyla. The present is the first of the 


series of memoirs on Indian animal types ; others” 


are contemplated on a leech, a starfish, a centipede, 
a scorpion, an ascidian, a dogfish, a catfish, and a 

Prof. Bahl’s account of the common Indian 
earthworm Pheretima posthuma seta a worthy 
standard for the series. The chapters deal suc- 
ceasively with the habits and habitat, external 
features, body wall, cwlom, the alimentary canal, 
the vascular, excretory, nervous, and reproductive 


a, and the development. A coneludi 
chapter contains concise directions for practi 
work. .As would be expected from the author's 
published papers, the accounts of the vascular 
and excretory systems are icularly full and 
well done; perhaps a little less detail in parts of 
the vascular system would have sufficed. In 
addition to the examination of the worm by dis: 
section, due attention is devoted to the miero- 
scopic study of excised organs and tissues and of 
transverse sections. The volume is adequately 
illustrated by two half-tone plates and line 
drawings in the text. 

The author is to be congratulated upon his 
suggestion that memoirs on common Indian animals 
should be prepared, and upon his own excellent 
contribution to the series. 


A Book of South African Flowers. 


By D. Barclay, 
H. M. L. Bolus and E. J. Steer. Bp 


. Xvhi+174 
(Capetown and Johannesburg : The 


57 plates). 
ialty Press of South Africa, Ltd.; London: 
L. Reeve and Co., Ltd., 1925) 21s. 


Soa ita discovery, visitors have been struck by 
the remarkable flora of Cape Colony, and especially 
of the particular region known, to botaniste as the 
“ South-western Region.” Here the landscape is 
often dominated by such unique types of plants 
as Protea, Leucadendron, Strelitzia, etc., which 
are found nowhere else in the world. In order 
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to spread a wider knowledge of thees interesting 
aaa beautiful lants “among those for whom the 
tifie botanical books have little or no 
meaning,” the Wild Flower Protection Society has 
perme a book with illustrations, accompanied 
y interesting biological notes suitable for the 
ordinary er. Most of the plants described 
are those which were in danger of becoming 
extinct from various causes, mainly, however, the 


` Capetown flower-seller, and are now protected by 


law from Hegi destroyed. Thirty-two of these 
are illustrated by coloured plates, some of them 
good, some rather poor, and the remainder by 
pace ee The text has been written by 
. Bolus, the Curator of the Bolus-Herbarium, 
Kirstenbosch, the drawings are by Misa Barolay, 
and the pho phs by Mr. Steer. We feel sure 
not only that the authors’ modest hope “that the 
book may prove useful in schools ” will be fulfilled, 
but also t it will be just the thing for those 
interested in the Cape flora generally, and especially 
for the visitor with limited time who wishes to know 
something about the wild plants around him. 


Practical -Mi : an Introduction to Micro- 
scopical Methods. By Dr. F. Shillington Scales. 
Third edition. Pp.ix +332. (London: Bailliére, 
Tindall, and Cox, 1926.) 8s. 6d. net. 


Ix this third edition the author (whom death has 
recently claimed) has revised thetext and intro- 
duced much new matter, icularly in the 
chapters dealing with the design of the microscope, 
choice of an instrument, objectives and accessories, 
and many of the newest models and pieces of 
apparatus are illustrated. The chapter on the 
practical optics of the microscope is exceedingly 
good, and gives all the essentials of the subject in 
simple form. A cHapter on photo-miorography is 
included. The section on mictoscopical technique 
gives an excellent summary of the essentials of the 
subject—fixing, pare: section cutting, staini 
and mounting—and the budding microscopist wi 
find that it will carry him a long way in his work. 
Tables, formule, and a useful bib ogra AY, are 
included in an appendix. _ -. iH. 


The Goodness of Gods. By Prof. Edward Wester- 
marck. (The Forum Series.) Pp. wi+58. 
(London : Watts and Co., 1926.) le. net. 


Dr. WESTERMAROR’S contribution to the “ Forum 
Series ” consists of four chapters in which he 
follows up the development of the idea of god 
from its earliest beginnings among primitive 

ples in the belief in su tural beings, to its 

y develo form in the higher religions, the 
religion of the ancient Egyptians, Zoroastrianism, 
the Vedic religion, Christianity, and Mohammedan- 
ism. In the final chapter, ‘The Betterment of 
the Gods,” the author deals ifically with the 
ethical side of his theory. e treatment in 80 
amall a compass is necessarily concise, and the 
reader is referred for the data upon which Dr. 
Westermarck’s views are based to his “ Origin 
and Development of the Moral Ides.” 
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Letters to the Editor. 

[The Editor does not hold himself responsible for 
opinions expressed by his correspondents. Nerth 
can he undertake to return, nor to correspond with 
the writers of, rejected manuscripts intended Jor this 
or any other port of Naturs. No notice ts taken 
of Gnonymous communications. ] 

The Scattering of Electrons by a Single Crystal 


of Nickel. 
InN a series of e iments now in progress, we are 
ing & DAITOW of electrons normally against 


& target cut from oe single crystal of nickel, and are 
measuring the intensity of scatteri (number of 
electrons per unit solid angle with near that of 
the bo mg electrons) in various directions im 
front of the target. The experimental arrangement 
is such that the intensity of scattering can be measured 





Fig. 1.—Intenalty of electron scattering va. co-latitude angle f 
i vanous bombarding voltages—axtmuth-(111}-380° = 


in any latitude from the equator (plane of the target) 
to within: 20° of the pole (mcaident beam) andin any, 
mouth 


The face of the target is cut parallel to a set of 


{111}-planes of the orystal lattice, and etching by 
vaporisation has been cence hie to develop its surface 
into {111}facetea. The bo ent covers an area 
of about 2 mm.” and is normal to these facete. 

As viewed along the incident beam the arrangement 
of atonis in the crystal exhibits & threefold symmetry. 
Three {100}-normals in azimuth 
from the crystal in latitude 35°, and, midway in 
azimuth between these, three {111}-nermals 
in latitude 20°. It will be convenient to refer to the 


'. azimuth of any one of the {100}-normals as a {100 


azimuth, and to that of any one of the {111}-no 

as a {111}-axtmuth. third set of azimuths must 
‘also be specified; this bisecta the dihedral angle 
between adjacent {100}- and {1]]}-asimuths and 
includes a {110}-normal lying in the plane of the 
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target. There are mx such azimuths, and any one of 
these will be referred to as a {110}azimuth: It follows 
from odnaiderations of symmetry that if the intenmty 
of scattering exhibits a dependence upon azimuth as 
we. from a {100}-azimuth -to the next adjacent 
{lll} azimuth (60°), the same dependence must be 

ited in the reverse order as we continue on 
through 60° to the next following {100}-azimuth. 

dence on azzmuth must be an even function of 
period 2r/3. - 

In general, if bombarding potential and azimuth are 
fixed and exploration is made in latitude, nothmg very 
striking is observed. The intensity of scattering 
moreases continuously and regularly ‘from zero in the | 

lane of the to a highest -valus in co-latitude 

0°, the limit of obeervataons. If ing poten- 
tial and oo-latitude are fixed and exploration is made | 
in azimuth, a variation in the intensity of scattenng 
of the hac be expected is always observed, but in 


general variation 1s alight, amoun in some 
cases to not more than a few per cent. of the average 
intensity. This 1 the nature of the scattering for 


aap ORT potentials in the range from 15 volta to 
near 40 volta. 


At 40 volta a slight hump appears near 60° in the 
oo-latitude curve for aximuth-{11l}. This hump 
develops rapidly with increasing voltage into a stro 

, at the same time moving slowly upward 

o incident beam. It attains a maximum intensi 
in o0-latitude 50° for a bombarding potential of 
54 volts, then decreases in intensity, and disappears 
in 00-latitude 45° at about 66 volts. The growth and 
decay of this spur are traced in Fig. 1. . 

A section ın azimuth thro this spur at its 
maximum (Fig. 2—Arimuth-380°) shows that it is' 
aharp in azimuth as well as in latitude, and that it 
forms one of a set of three such spurs, as was to be 
expected. The width of these spurs both in latitude 
and in azimuth is almost completely accounted for by 


the low resolving power of the measuring device. The | 
ae electrons which are ` 


spurs are due to scattered 
nearly +f not quite as defined as the ort beam. 
The minor peaks oocurring in the {100}-azimuth are 


sections of ẹ@ similar set of spurs that attains ite 
maximum development in co-latitude 44° for a bom- 
barding potential of 65 volta. 

Thirteen seta of beams similar to the one just 
described have been discovered in an exploration in 
the principal arimuths covering a voltage range from 
15 volts to 200 volte. The data for these are set down 
on the left in Table I. (columns 1-4). Small corrections 
have been applied to the observed oo-latrjude angles 
to allow for the variation with angle of the ‘ back- 
ground scattering,’ and for a small angular displace- 
ment of the normal to the facets from the incident 


If the incident electron beam were replaced by a 
beam of monochromatic X-rays of adjustable wave- 
length, very mmilar phenomena would, of course, be 
observed. At particular values of wave-length, seta of 
three or of mx diffraction beams would from 
the moidefit aide of the target. On the right in 
Table I. {columns 5, 6 and 7) are set down data for 
the ten seta of X-ray beams of lo wave-length 
which would occur within the range of our 
observations. Each of these first ten occurs in one ~ 
of our three principal azimuths. 

Several pomts of correlation will be noted between 
the two seta of-data. Two points of difference will 
also be noted; the oo-latitude angles of the electron 
beams are not those of the K-ray beams, and the 
three electron beams listed at the end of the Table 
a to have no X-ray analogues. ~ 

Pithe first of these differences is systematic'and may 
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a a a SS SS ao 
be summarised quantitatively in a simple manner. ‘In considering the computed values of n{Amv/h), 





If the were contracted m the direction of the | listed in the last column, we should perhaps disregard 
incident by a factor 0-7, the X-ray beams would | those for the 110-volt beams at, the bottom of the 
be shifted to the smaller co- : T 

latitude angles # (column 8), $ 


and would then agree in pomt- 

tion faarly well with the ob- 

served electron beams—the iå i 

average difference bemg 1-7°. 

Associated in this way thero 

is a set of electron beams for 

each of the first ten seta of - 12 

-X-ray beams occurring in the fil. 
10 


alone being unaccounted for. 
These resulta are highly 
ive, of course, of the 
ideas underlying the theory 
of wave mechanica, and we 
naturally Toa if the wave- 
length of the X-ray beam 
which we thus associate with 
a beam of electrons is in fact 
the A/me of L. de Broglie. 
The comparison may be made, 
as it happens, without assum- 4 
ing a particular Pe saad ğ 
enoe between X-tay and elec- 
tron beams, and without use 
of the contracton factor. z 
Quite independently of this 
factor, the wave-lengths of : Ẹ à : 
an as a beams ` pa 
I .the opti I - “rie 
a Ga an ceed Ge a ee 
is the distance between lines l AZIMUTH ANGLE i 
surface of the orystal—these Fig. 2 —Intenmty of electron soettaring va. aximuth angle—b volts, ooatitude 50°. 
lines being normal to the arı-_ 
muth plane of the beam considered. For azimuths- 
111} and {100}, d=2:15 x 107° cm. and for azimuth- 
Hio d=1-24x 10- om. We apply thie formula to 


GALVANOMETER DEFLECTION 
a z 





Table, as we have had reason already to regard these 
beams as in some way anomalous. The values for 
the other beams do, indeed, show a strong bias toward 





TABLE LL. 










X-ray Beams. 





1 


1x10” fa Lao aT} , 


4°36 0-99 
0-91 


0-83 


the electron beams without to the conditions į small integers, quite im ent with the 

which determine their distribution in co-latitude | of phenomenon suggested by the theory of wave 
angle. The correlation obtained by this procedure, | mechanics. These integers, one and two, occur just 
between wave-length and electron speed v is set down | as predicted upon the basis of the correlation between 
in the last three columns of Table I. f electron beams and X-ray beams obtained by use of 
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the contraction factor. The systematic character of 
the departures from integers may be significant. We 
believe, however, that this results from imperfect 
j ent of the incident beam, or from other struc- 
tural deficiencies in the apparatus. ‘The greatest 
departures are for beams lying near the limit of our 
co-latitude range. The data tor these are the least 
trustworthy. 
2 C. Davisson. 
L. H. Gurwen. 
-~ Bell Telephone Laboratories, Inc., 
New York, N.Y., 
Mar. 3. 


+ 





The Brain of Laplace. 


THE bicentenary of the death of Newton (March 20, 
1727) is within a fortnight of the centenary of the 
death of Laplace (March 5,° 1827), and no one 
acquainted with the work of both can think of one or 
other except in association. It may, therefore, not 
be an unfitting occasion to refer to an historical point 
with to the t Frenchman, when we are 
celebrating the great lishman. 

The phymologist anatomst Magendie pro- 

aided iho: theory that the intelligence of a human 
being was ın the inverse ratio of the amount of cerebro- 
spinal fluid contained in the brain case. Writing in 
1827, the year of Laplace’s death, his ‘‘ Mémoire 
poy clog iaue sur le cerveau,” 1 he inserted the 

olowing words: 


“Je me suis trouvé dans la douloureuse nécessité 
d'examiner lè cerveau d'un homme de mort dans un 
Age avanod, mais joussant encore de la plénitude de ses 
facultés intellectuelles; la somme totale du liquide 
eéphalo-spinal ne s'élevait pe à deux onces, et les cavités 
du cerveau en contenasient & peine un gros ' [ =} onoe]). 


I have been unable go far to find any further reference 
in the writings of Magendie ‘‘ to the brain of this man 
of tus who died at an advanced age”’ and in the 
fullness of his intellectual powers. Magendie appears 
to have given no further account of this brain; at 
least I have found none. Laplace died at the of 
seventy-eight in the year Magendie wrote. I have 
also failed to discover any minute record of Laplace's 


a 


death which would suggest that an autopsy was made |.Harrison, publisher, Ipswich). 


or was a “‘ douloureuse nécessité.” I would venture, 
- therefore, to ask those who may be better uaintect 
than I am with the circumstances of Laplace's death 
to let me know why his brain came into Magendie’s 
possession and whether a full report on ıt was ever 
written. Magendie, indeed, mentions no name, and 
this might lead one. to consider his investigation of 
the matter was confidential. However, I thi the 
ascription is certain, for quite recently Mies Helen 
Hunter Bailie—a lady who combines the blood of 
other famous anatomists with thet of a famous 
author,® placed in the hands of Miss Miriam Tildesley 
a letter of Joanna Baillie to her great niece Misa 
Sophy This letter, dated Hampstead, 
Monday, 1884, contains the following important 
paragraph : 7 


“Aly DEAR SOPHY. ... Dr. Somerville told us not lo 
ago a whimsical circumstance regarding the head ‘of 
La Place, the famous French astronomer. Some Ladies 
and Gentlemen went one day to the house of Mayjendie 
sic '), the great anatomist, to see the brains of this 

hilosopher which they conjectured must be of a very 
ample sire, and seeing a preparation on the table answering 


* Publithed by Magendie in hrs own Journal de Pkynologis expéri- 


go E D Op, Tome . 223, 1828. . 
wae eee a Ballin Sts Cates or anani Gaus 
unter, 
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their expectation they were quite delighted. ‘Ah! see 
what a superb brain, what o what developments! 
This accounts completely for all the astonishing er of 
hig intellect, etc.’ Alajyendie, who was behind them and 
overheard all this, stepped quietly forward and said: 
‘ Yes, that is indeed a large brain, but ıt belonged to a r 
Idiot, who when alive scarcely knew his mght hand anes 
his left. This, Ladies and Gentlemen’ (handing to them 
& preperation of a remarkably small brain), ‘this is the 
brain of La Place.” Dr. Somerville was told this anecdote 
by Majendie himself. ... 

Your affectionate Aunt, J. BAIE.” 


This Dr. Somerville can scarcely be other than the 
physician, fellow of the Royal Society, and husband 
of Mary Somerville, the learned y who studied 
Newton's “‘ Prmcipia ” in the original, was the corre- 

nodent of Laplace, and paraphrased his ‘‘ Mécanique 
leste.” There can thus be no doubt that die 
was in posseasion of the brain of Laplace, and very 
little doubt that the passage in the ‘‘ Mémoire physio- 
logique sur le cerveau,” written 1827, refere to that 
brain. The questions I would put ‘to the French 
readers of NatuRm are these: What became of 
Magendie’s preparations ? Have they, and with them 
Laplace’s brain, survived until to-day ? If so; has 
any one reported on it, or does any account by 
Magendie other than that I have cited, written or 
rinted, exist ? - So few brains of t thinkers have 
n available for examimation, that it would be a 
real disaster if Laplace’s should have had only four 
lines devoted to it. Kart PEARSON, 
Galton Laboratory, 
Unrversity ee London, 
Mar. 31. 








The Microscopical Examination of Flint Surfaces. 


During the course of my work in the experimental 
fracture of flint by (a) human blows delivered hy a 
hammer-stone, (b) unguided perouasion, (c) unguided 
pressure, and (d) the application of heat, it became, 
In my opinion, possible, by a close examination of an 
extensive series of each of the differing of 
flaking produced by these various methods of frac- 
ture, to differentiate between the work of man, and 
that of Nature (“ Pro-Palwolithic Man," W. E. 
While engaged upon 
this research I was much interested to notice that 
not only the type of flaking of the different series 
served to distinguish them from each other, but also 
that this difference appeared to find support, oe 
in & leas obtrusive manner, tn the appearance of ił 
surface of the flints broken by the methods above 
enumerated. 7 

Most of those who are familiar with fractured flints 
of prehistoric date will have probably noticed the 
marked differences, often observable to the naked eye, 
between, for example, specimens broken by thermal 
effects and others fractured by human blows. The 
surfaces of the flake-scara of the former exhibit, gener- 
ally, a much duller, leas bright, surface than those of 
the latter. It occurred to me that this difference 
was caused possibly by the fact that these surfaces 
differed in texture, and had thus offered a differing 
resistance to the natural force, or forces, responsible 
for the umposition of ‘ polish,’ or ‘ glos,” upon the 
‘flake-scara of fractured flinte. Further, it seemed 
highly probable that this difference in texture, if it 
existed, would have heen most lkely to have been 
pe. by the two differing forms of fracture, and 

compared, provisionally, the surfaces of a flint 
broken by thermal effecta. to those of an apple which 
has been pulled in half with the hands and exhibits 
& rough surface, while I likened the surfaces of the 
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flake-scars of the flint broken by human blows to 
the smooth surface of an apple cut in half by a knife. 

In order to make some test of this theory, L pro- 
cured examples of good, sound flint from the detritus- 
bed at the base of the Red of Suffolk, and 
having fractured some by means of a hammer-stone, 





Fig. 1.—Photo-mlcrograph of surface of flint fractured by human 
blows. (100) 


and others by putting them into a fire, thus pro- 
ducing flake-scars by (a) human blows and (b) thermal 
effects, I had photo-micrographs taken of the two 
surfaces in order to see if they differed in appearance. 
A number of imens were examined and photo- 
gapi and the surfaces here illustrated (Figs. | 
jain page tt een be said with fairneas to be 
typical. Fig. 1 shows the type of surface produced 
by human blows, while Fig. 2 illustrates the type of 





Fic. 2.—Photo-micrograph of surface of fiint fraeéured by thermal 
agency. (x 100.) 


surface produced by thermal fracturing. An examina- 
tion of these illustrations will show that the two surfaces 
differ from each other, and that this difference takes 
the form of the greater or leaser number, and 
prominence, of the white markings visible on the 


photographs. 
Though it ig possible that these markings pomt to 
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the ‘thermal’ surface being ro than that pro- 
duced by human blows, yet this 1s by no means cer- 
tain. In fact, I am unable at present to say what 
these markings actualy represent. But I believe 
that, though illustrating such @ small area of the 
flint under examination, the photographs are repre- 
sentative of the two of surface mentioned, and 
that the differences indicated, plus the well- 
known other div ces between the 

formed by human blows and thermal effecta, now 
make it ible to differentiate, with confidenos, 
between them. 

I` conceive that differences, though less easily 
observable, may exist between the surfaces of flinte 
fractured by human blows and natural pressure, but 
so far I have not been able to establish this very 
mnportant fact to my satisfaction. I believe, how- 
ever, that this method of ting to ascertain the 
manner in which a flint bas been broken, though novel, 
has great possibilities before it, and will 1 to very 
definite and valuable scientific resulta. 

J. Ram Mor. 

One House, Ipswich. 


SE 


Hare. 


Wurn regard to the composition of the haze which 
often obetructa visibility in the summer, the following 
iments may be of interest owing to the curious 
results and the make-shift methods which had to be 
In August last, while staying on the coast of Norfolk, 
a well-marked haze ap cover the whole 
country on Aug. 31 and Sept. 1. This had the char- 
acteristic bluigh look often seen in summer hare. 
There was at the same time a strong wind blowing 
from the sea from north-west by north, which on Sept. 
l] veered to nearly due north, the velocity being nearly 
20 m.p.h. as measured by the flight of thistledown over 
a measured distance. The sea was rough, and the 
haze was such that the limit of visibility was about 
5 miles. 

Having no instruments with me with which to 
obtain samples of this haze, an instrument was 1m- 
provised as shown on the sketch (Fig. 1). An empty 
nee tin 100 mm: diameter had a hole about 2mm. 

eter made in the centre of the bottom. The tin. 
A, was lashed to @ piece of board with string, the 
bottom being brought up against a step, B, cut on 
the edge of the board; & microscope slide, C, was 


distance between the slide and the hole to about 2mm. 
The board 
about 4 ft. 6 in. high, which was fixed in the ground 
with the mouth of the tin facing the wind. 

A clean slide having been placed in position behind 
the tin, a definite became visible in 45 minutes an 
the eee oppone the hole, where the jet of air produced 
by the hole struck the slide. It was left in postion 
for a httle more than an hour, when the slide was 
removed and another put in ita place which also 
received a patch visible to the naked eye. These 

tches, on examination under the microscope, were 

ound to consist of a mixture of drops of liquid and 
The first conmsted almost entirely of drape 
examined, the relative humidity at the time 
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slide was similar, except that there were in the drops 

larger numbers of rhomboidal which showed 
no tendency to deliquesce, while on warming the 
slide numbers of cubical crystals appeared, with sides 
up to 24 u, clearly of common salt ; also a number of 





skeletal crystals with 90° arms (Fig. 2). It would 
appear, therefore, that this haze almost 
entirely of orystalline salts, existing partly in the 
solid and partly in the a i condition, and 

see spray, with 





crystals, probably sulphates; derived from the amoke 
of cities on the north-east coast. With such a dense 
of hygroscopic ine matter in the air it 

a ware certain that a liquid fog would result from 
the deliquescence of the 8 present long before 
saturation, indeed probably m the i har “er ood of 
70 cent. relative humidity. . B. OWENB. 

Victoria Street, 

Weetaminster, 8.W.1. 





Hereditary Choice of Food Plants in the Lepidoptera 
and its Evolutionary Signtficance. 


Mn. EDWARD Maygiog, in his comments (NATUR, 
Mar. 12) n my paper (Proo. Roy. Soc., B, voL 101, 
pp. 115-127) on the egg- ying inatincta of Pontania 
ealicis, so completely misses the point that it is 
difficult to with them seriously. The “ new 
principle ” to which he refers does not depend in the 
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P E upon the work he mentions, but is deduced 
from work described in an earlier paper (Proo. Roy. 
Soc., B, vol. 99). a on ira ad 


ah ety 


Rivage tans hae 
(3) erefore any circumstance bringmg eee & 
change in the food ingested by an o 

affect ita germ plasm so as to produce heritable 
variations. 

Tadependantiy of this failure to appreciate the real 
foundation of the new principle, several other remarks 
of Mr. ick require criticism. Amongst these is 
the statement that the only discrimination made by 
Salix-feeding Lepidoptera is in general between 
rough- and smooth-leaved ies, and with this is 
coupled the remark that the mfluence determining 
the choice is touch rather than taste. Such views 


could not possibly emanate from one who has studied 
the matter m field. L have recently been m- 
vestigatmg the egg-laying habits of the moth Ypsi 


ruberata, which T peta Tae | 
pentandra and S. aurita. I can assure Mr. Meyrick 


that the femalæ, when intent on - never 
approach the 5. r to test ro ess of 
its foliage, but fly directly to the leaves of S. aurita. 


Moreover, I fail to see how their smoothness or the 
reverse can affect the choice of food-plant in the case 
of the lepidopterous anata , the coleopterous 
e various Ceci omyids 
which, with many other 
species, lepido otherwise, favour S. auria 
m the same thicket but lay their eggs on the bark ! 
‘The facta are, of course, that the two species of Salm 
rt gis Jae ge very different faunas. 

Mr. Meyrick cannot really imagme that 

p Murther think that gis species employed as examples of 
allied pairs originated in Britain? I am quite well 
aware of-their range outside our limite, but fail 
to grasp what this, or the exact locality in which 
they origi has to do with the argument. Again, 
he seems to imply that I consider that a new species 
has been originated in three generations. No one 
ever claimed this; the experiments criticised dealt 
with only one point, that of egg-laymg habite. 
Nevertheless had Mr. Meyrick understood the 
principle, or e aor ge experiments upon which it 
was based, he would have realised, as is clearly stated 
in my paper but overlooked by him, that under its 
workings Selena bilunoria cabal jak from the parent 
stock in wing colour and raping i ength of larval life, 
and other features. These achievements may not, 
in Mr. Meyrick’s eyes, go far to explain species- 
formation m the idoptera, but still they do show 


of the genus opt 


how breaks from the origmal species arise which, 
in the end, may yield new species. One can expect 
little more in the lifetime of one worker | 


Mr. Meyrick is correct in saying that entomol 
have long noted that groupe of related 
on allied or associated plants and probab oe: 


hytophagous races. owever, eoio of these 
faoi one thing, ee a ee ee 
explanation I 


mental basis is another 
endeavoured to supply. 

As Mr. Meyrick very o on the laek 
of variation, except ın size, produced by food ene 
the very variable, polyphagous Beitich Gora 
Ho do Diea Vad does tore carimental gore beens 
on the pomt. If so, these ents are entirely 
unknown to me, and should be produoed for the 
guidance of fellow-workers. The only t 
researches on the Caradrinide with which I am 
acquainted are those of Hasebroek (Zool. Jahrb., 
Abt. f. alg. Zool. u. Physiol., Bd. 87, 1919), and that 
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investigator gives a very definite correlation between 
the food and certain phases of variation. 

In conclusion, I plead for one thing, and that is the 
removal of the tendency to surround the results of 
researches in experimental evolution in a cloud of 
words; what ig wanted is not words, but more 
experimenta—and then still more i 

J. W. Hestop Harrison. 

Armstrong College, . 

Newoastle-upon-Tyne. 





Biological Fact and Theory. 


Ir seems to me that all the facta of 
be accepted so far as they are sup 
but the antagonism of some bilo l 
chiefly due to the complacency wıth whiah eticista 
assume and assert that their discoveries in all the 
important phenomena of biology, including the 
evolution of adaptations. Prof. T. H. Morgan believes 
that change of cture has been due to mutation, and 
that organisms have adapted their habits accordingly. 
I know of no case of mutation which is in any way 
pina to the metamorphosis of the flat-fish or the 


tics must 
by evidence, 


18, 1 think, 


The most crucial test, however, of the claims of 
genetics is the relation of sex-lmited characters to the 
gonadial hormones. Prof. Morgan’s view is that 

supposing the testis hormone were the cause of 
strength and activity m the male which would be 
preserved and developed by natural selection, their 
gecon influence -over other parts of the body 
would call for no other explanation.” Obviously 
there is no suggestion here of any reason why the 
hormone should have a secondary influence over other 

of the body, or what determines the special 
result of the mfluence. The antlers of a stag have no 
easential relation to sex or reproduction at all, any 
more than ita legs. Both legs and antlers are part of 
ita hereditary constitution, but the latter depend for 
their normal development on the testis hormone, the 
former do not. Female secondary sexual characters, 
like the milk glands of mammals, are influenced by 
` ovanan hormones. The only connexion with sex 
which such organs have is an external one, through 
function and habits. The antlers are only sexual in 
the use that is made of them in figh between rival 
males. The testis hormone is much the same im all 
mammals; it is certain that there is nothmg m the 
stag’s hormone which would produce antlers in a horse 
or mn aman. Why, then, should organs which have 
functions related to sexual habits be connected 
physiologically with the gonads or other reproductive 

? 


o 

here is nothing in all the facta of genetics or 
in the refinements of genetical theory, and nothing 
known about mutations, which throws light n the 
relation of sex-limited characters to the se habits 
on one hand and to the gonads on the other. 

J. T. CUNNINGHAM. 
85 Wavendon Avenue, W.4, 
Mar. 10. 


—— 


Tae discussion in NaTuRE under the above heading 
ap to me to be based in large measure upon 
flare, to realise, the character of scientific know- 
oi Such misunderstanding is to be deprecated 
as being contrary to the interesta of further progrees 
in biology. I beg leave, therefore, to reiterate that 
scientific hypotheses, otherwise known as laws of 
Nature, are created by-the mind of man for purposes 
of prediction and generalisation. They do not 
represent absolute truth, and are always liable to be 
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superseded by new hypotheses which are more widely 
emb : Mendelian laws are no exception. 
Bo long as these laws fulfil the function of helping 
men of science to generalise and to predict they ma 

be held to reflect definite degrees of reality. if, 
however, they fail to serve this purpose they have 
no logical justification. 

Genes or factors, like atoms and molecules, are 
concepts invented by the human mind, but if their 
invention leads to increased complexity of thought 
rather than to simplification, it is both useless and 
unwarranted. I am not a geneticist, and to what 
extent, if any, such a perversion of sound scientific 
method is being made, it is not for me to say. 
Nevertheless, I suspect that much of the misunder- 
standing which has found expression concerning this 
subject would be resolved by a@ pro appreciation 
of hie descriptive character of ng science and the 
limita of its domain. i 

F. H. A. MABSHALL. 
-Christ’s College, Cambridge, 
Mar. 27. 





The Continuous Spectrum of Bp-Rays. 


THE continuous spectrum of the f-rays arising 
from radio-actrve bodies 1s & matter of great im- 
portance in the study of their disintegration. Two 
opposte views have been held about the orngm of 

contmuous spectrum. It has been 
that, as in the a-ray case, the nucleus, at 
integration, emita an electron having a fixed charac- 
teristic energy, and that this proceas is identical for 
drffarent atoms of the same body. The continuous 
R eiea given by these disintegration electrons 18 

en explained as being due to secondary effecte, 

into the nature of which we need not enter here. 
The alternative theory supposes that the process of 
emission. of the electron is not the same for different 
atoms, and that the contmuous is a fanda- 
mental characteristic of the of atom dism t- 
ing. Discussion of these views has hitherto 
concerned with the problem of whether or not certain 

I secondary affecta could produce the observed 
heterogenity, and although no satisfactory explanation 
has yet been given by the assumption of secondary 
effects, it was most important to clear up the problem 
by a direct method. 

There ıs a ready means of distinguishmg between 
the two views, since in one case @ given quantity of 
energy would be emitted at each disintegration 
to or greater than the maximum energy observed in 
the electrons escaping fram the atom, whereas in the 
second case the average energy per disintegration 
would be expected to equal the average en of the 
particles emitted. If we were to measure the total 
energy given out by a known amount of material, as, 
for example, by enclosing it in a thick-walled calori- 
meter, then in the first case the heating effect ahould 
lead to an ave energy disintegration equal to 
or greater than the fastest n emitted, no matter 
in what way this energy was afterwards split by 
secondary effecte. Since on the second a 
no secondary effecta are presumed to be present, the 
heating effect should co nd simply to the average 
kinetic energy of the particles forming the continuous 


To avoid complications due to a-rays or to y-ra 
a Saree: Geran Ries, we eared The 
heating effect m a thick-walled calorimeter of u 
known ity of radium E. This measurement 
proved difficult because of the small rate of evolution 
of heat, but by j precautions it has been 
possible to show that the average energy emitted at 
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each disintegration of radium E is 840,000 +30,000 
volts. This result is a striking confirmation of the 
hypothesis thet the continuous spectrum is emitted 
as such from the nucleus, since the average energy of 
the particles as determined by ionisation measure- 
ments over the whole spectrum gives a value about 
890,000 volts, whereas if the energy emitted per 
disintegration were to that of the fastest 
8-rays, the correspondmg value of the eet would 
be times as large—in fact, 1,050,000 volts 

Many interesting points are raised by the question 
of how a nucleus, otherwise quantised, can emit 
electrons with velocities ing over & wide 
but consideration of these will deferred gan the 
publication of the full resulta. 

C. D. Err. 


W. A. WOOSTER. 
Cavendish Laboratory, 
Cambridge, Mar. 28. 


ee 


The Coefficient of Ionisation of a Fused Salt. 


Ir is now forty years since Arrhenius and Van't 
Hoff put forward two independent methods for 
erir Tigee ‘coefficient of ionisation’ of a dis- 
solved. t. The concordance of their 
results provided a foundation for Arrhenius’s 
theory of electrolytic dissociation, whilst the smaller 
discordances have provided material for the develop- 
ment of the later theory of complete ionisation. 
8moe neither of the above methods could be used to 
determine the coefficient of ionisation of a fused gal 
it has been supposed that the problem of determining 
this coefficient was insoluble. All the data that are 
required for a formal solution are, however. available 
for silver chloride at 600°, namely, molecular weight 
M = 143-34, density 3 = 5-267 — 0-000902 t = 4-715, 6 
conductivity x = 4:48, viscosity = 0-01606 (at 608°). 

The normality of the fused salt is 4715+148-84 
=329 N; and the equivalent conductivity A = 4:48 
— 0-0329 = 136. A value for the ivalent oon- 
ductivity, A,, of the completely ionised salt, can 
be deduced from the value in aqueous solutions, for 
which A} = 54 + 65 = 119, by making a proportional 
correction for the mcrease of viscosity from 0-010856 
to 0-01606; the value thus deduced is 78. Since, 
however, aqueous solutions are often abnormal, more 
importance attaches to a value deduced from Walden’s 
relation, Ag%,/M=11-15, which has been verified 
for six salts in 29 non-aqueous solvents, as well as for 
two ‘anhydrous’ salte in us solution. For 
silver chloride, A, —11-:15+0-01606+12=58. The 
formal values for a= A/A, are then 136+78=1-74 
and 186-+58 = 2-35. 

Results such as these, indicating an ionisation of 
about 200 cent., have been deduced before, 
bae Have been thought to be ico abari io 
publication. They represent, however, an 
which merits consideration. The view that ths iona of 
the solwent exhibit an exceptionally t mobility 
may be true of water, but is j not true of 
other solvente, and cannot therefore used as a 
general explanation of the high conductivity which 
ig characteristic of many salts. It is 
more plausible to attribute this effect to the 


rogante 
of tiply-charged ionic tea, resembling the 
‘ionic micelle’ of .a colloidal electro since these 


would increase both the viscosity and the conductivity 
of the liquid. 
T. M. Lowry. 


University Chemical Laboratory, 
Cambridge. 
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Larger Aspects of Natural Selection. 
Tx brilliant researched of Harrison and Garrett, 
wherein they succeeded in producing heritable 
modifications in geometrid moths by the use of lead 


nitrate and manganese sulphate, suggest some 
-reflections on the relation of these phenomena to 
natural selection. In 1908 I wrote ar Sotenoe - 
M » Deo. 1908, p. B47): “ philo- 
sophi ; Ive or orth ic evolution— 
the existence of which no na ist has any ground 


for doubtmg—must have a cause external to itself. 
All probability favours the idea that this did nob 
open once for all, but has continued in action 

ughout the ages. It may be found, perhaps, in 
the susceptibility of the hereditary mechaniam to 
environmental influences of particular kinds, the 
nature of which remams for the present obscure. 
These reactions would fall under operation of 
AARSE EE aE A e a thus a 
too susceptible organiam would quickl thrown. 
out of gear and would perish ; a too conservative one, 


tnleas adapted to erie h un ing types of 
life, would equally peri ere would be a certain 
optimum susoepiibiity, Which would be preserved, 
and would differ for di t More than this, 


certain kinds of 
being once develo 
harmful through 
m extinction.’ i 
Suppose that we think of mutations as chemical 
changes induced by certain agents, there is apparently 
no reason why any of them should be tivé, or, 
as woe Bay, ‘purposeful.’ Yet if we think of millions 


of such ing during millions of years, 
it is evident that natural selection must operate to sort 
out those substances the reactions of which are more 
or leas likely to be beneficial. This proceas would not 
go beyond a certain pomt, because from the vi mt 
of natural selection, it is the race and not the individual 
that matters. If once in a hundred ar a thousand 
times a favourable reaction occurred, -that might 
suffice; but if it never occurred, the line would 
probably eventually die out. There is thus some 
reason for ing & higher percentage of favourable 
variations than would be expected on purely chemical 
grounds. T. D. A. CockaREn. 
University of Colorado, Feb. 18. 


tibility would be favoured, and 
might, like bad habits, become 
acoumulation of results, resulting 





The Control of the Beat of the Fan Segments 
in Chætopterus varlopedatus. 
WHILE studying regeneration in the tubiculous 
polychæt variopedatus (Renier), some 
observations were made of a different nature on the 
rh ically beating fan segments. 

this worm there are three such segmenta which 
beat in a co-ordinated manner, producing a strong 
current through ita tube. The most anterior seams 
to act as the pacemaker and half accomplishes ita 
beat before the middle fan starta, and this in turn is 
similarly in advance of the posterior fan. This 
sequence persists even when the three segments are 
aad isolated from the rest of the worm, but when 

iso from each other they beat independently. 
Fee E e panaon a ee the 
system of muscles, ial and circular, is bilaterally 
arranged. The mtersegmental tissue is greatly 
constricted and the ents may readily be isolated 
with little mjury, e the ganglion may be extir- 
ted with a needle entirely or on one side only. 
en destroyed on both sides the contractions cease, 
but if on one side, the contractions of that side only 
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are stopped, the other side continuing to beat in a 
relatively normal manner. 

The anatomy of theee atructures has been described 
in detail by Joyeux-Laffuie (Arch. Zool. exp. a gén., 
8, p. 244; 1890). Thus each half of a fan segment 
acta as a single nerve muscle system under the control 
of the corresponding half of the ganglion, the action 
of which, however, is synchronised with that of the 
other, while the whole 1s subordinated, in the case 
of two out of three, to the influence of the segment 
immediately in front of it. 

A further point of mtereat is that such isolated fan 
segments may readily be kept alive and beating in & 
stream. of -aerated sea water for four or five weeks, 
and eo form promising materal for further experi- 
mental work. 


ical Department, 
niversity College, London. 


N. J. Beer. 
Zool 





Numerical Solution of Algebraic Equations. 


Ix his account of Newton’s work in pure mathe- 
Tmoatics ATURE, Mar. 26, Suppt. p. 42), Prof. 
Mordell di attention to the method of solving the 
cubic equation introduced by him. This method 1s 
in principle precisely that usually attmbuted to 
Horner ; but the form quoted by Prof. Mordell is 
much more convenient in application than that given 
in most modern works on algebra. In the original 
form of the method, when ‘we want to reduce the 
equation by 2, we replace y by p+ 2, and rearrange m 

wers of p. Jn the usual form we divide three times 

y y~2; thus m finding the coefiment of the second 
term we add 2 to the omginal coefficient three times 
imstead of simply adding 6. The introduction of 
division resulted m a great morease m labour i 
of a reduction. If there is any doubt, try it both 
wae and see | 

o device of ces hae: the roots by 10 is also, 

J think, undesirable, but leas so. I have found it 
easier to di ‘with it, noticing when the highest 
term has become too amall to affect the answer. The 
whole equation should be multiplied by a power of 10 
at intervals, so as to keep the coefficient of the first 
power of the unknown between 1 and 10. 

Last year I had occasion to mark a number of 
solutions of a cubic equation produced in an exam- 
ination. They meluded, to my ee a number 
by Tartaglia’s method, which were ost as short as 
those obtained by the Newton-Horner method at its 
best. Tartaglia’s method, of course, re laces the 
problem of solving the cubic by that of ing two 
cube roots, and in the absence of tables the extraction 
of one cube root is as difficult as the solutiom of the 
` original e e But tables of logarithms avoid 

this dif ty. For numerical work the disadvantages 
of Tartaglia's method, usmg tables, are first, that it 
does not work ın the “‘i ucible case,” and second, 
that it is not a particular case of a general method 


applicable to equations of all d À 
pee JEFFREYS. 
St. John’s College, Cambridge. 





Behind the Divining Rod. 


I po not quite understand why Dr. Mill should 
assume (NATURE, Mar. 26, p. 458) that the dowsers 
of my acquaintance are ‘ignorant charlatans,’ and 
they oertamly have never ‘impudently challenged , 
my studies, scientific or not. For my own part I 
regard theee honest folk simply as self-deluded 
enthusiasts, and trust that no one will see in this a 
euphemistic equivalent; I am quite sure that at 
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least one of my scientific friends would feel hurt if the 
term ‘ignorant charlatan’ were applied to his pet 
dowser. 

Tt is fortunate that Dr. Mill knows an honest man 
of whose powers he is convinced. Here there 1s good 
material for serious Investigation. Experiments might 
be devised to determine whether the subject re- 
sponded to the influence of flowing water, but 
fortunately stationary metala, such as gold or silver, 
could be substituted for flowmg water. This would 


simplify the procedure. I would that a 
handful of similar coms, say French œ, which 
resemble gold, and English sovereigns, should be 


shuffled and then distributed into wooden boxes, all 
of the same size and outward appearance. The whole 
operation to be so condu that the in tor 
himself should be ignorant of the location of the 
genuine noble and its simulacrum. 
would exclude any telepathic influence. Should the 
dowser by ‘spotting ’ BO i emerge success- 
fully from this test, there would then be good grounds 
for extended inquiry. 

I may add that I am familiar with the one-sided 
presentation of the question which we owe to the 
advocacy of the late Sir William Barrett, and am 
unable to regard its evidence as convincing. 

W. J. OLLAS. 

University Museum, Oxford, 

Mar. 27. 





Prof. Carl Runge. 


Many of those who attended the meeting of 
Bection A of the British Associataon at Oxford last 
August, distinguished as it was by the presence of 
so many spectroscopists and atomic theorists from 
various countries, will remember the peculiar pleasure, 
and one might say affection, roused by a really beautiful 
po from that veteran mathematical spectrosoopist, 

f. Runge; in which he expressed gratification at 
the brilliant results which were pouring forth on all 
sides as the outcome of earlier work in which he and 
some German colleagues had taken a leading ; 
In the peroration of that h he pronoun on. 
himself a touching Nuno Dimiths, which, alas, only 
five months later has been justified, though, as we 
learn from the obituary notice in Natuns of April 9, 
p. 5838, he had attained only seventy-one years 


of age. - 

Surely R felt the welcome which we gave him; 
and I will only quote, without comment, the oon- 
cluding worgs of that obituary notice: “ His son was 
killed early in the War.” 

OLIVER LODGE. 

April 9. 


The Behaviour of Cultures of Leishmania sp. in 
Phlobotomus papatasii. 


Wes must apologise for two errors in the note on 
the behaviour of cultures of Leishmania in F. papa- 
tasit (NATURE, Jan. 8, p. 48). Sandfly No. 172 was 
not laboratory bred but was caught in Jerusalem, 
but as the infection rate in sandflies in Jerusalem is 
either nil or so small as to be negligible (not a single 
example of an infection was found during two years’ 
dissection), this makes no difference to the conclusions 
deduced from the experiment. The moculation was 
performed on Sept. 20, and not Sept. 26. 

S. ADLER. 
O. THEODOR. 

Microbiological Institute, 

Hebrew Univeraity, 
Jerusalem, Feb. 14. 


566 


NATURE 


[APRIL 16, 1927 





Philosophical Foundations of Quantum Theory.t 
By Dr. P. Jonpan, University of Göttingen. 


A ogee development of physics in the last decades 
has repeatedly raised epistemological queg- 
tions of fundamental im ce. Thus in the 
theory of relativity the problem of 1 and time 
received at least a temporary ification. New 
pein have arisen in connexion with the quantum 


pa lenges the question of the exist- 
ence oa Ca we in elementary physical processes. 
Is the condition of an atomio system completely 
determined, or are there gaps in ita determina- 
tion # 

Physicists no longer doubt that this question of 
the existence of a complete causal determination 
can only be settled by experience, and that causality 
is not an a priori necessity of thought. Certainly 


some degree of determinism isan essential cond1-, 


tion for the possibility of physical science, as it is 
for any ordered and intelligible existence ; and 
fortunately we Hage, if we confine ourselves to 
Macroscopic phenomena, an apparently universal 

and trustworthy determiniam. But for atomic 
phenomena this implies only a statistical deter- 
minism. -The question of the causal necessity of 
the laws of an mdividual atom thus remains. 

Before we attack this point it will be useful to 
give the notion of determinism a more precise 
consideration. The physicist cannot be satisfied 
with the approximate idea that we have of the 
meaning of word. Nor is he interested in the 
metaphysical en ap ai that some philosophers 
giveit. For the physicist the definition of causality 
or determinism means the specification of conditions 
by which its -existence may be experimentally 
established. This shows that the physical defini- 
tion must continuall In accordance with 
. the basis of our theories and tacts and ental 
methods. Let us consider first the réle of causality 
in the olassical physics of the field. 

The contention of this classical physics is that 
the physical world may be described—and we use 
the*word describe in a more. or less purel 
graphical sense—by the cation” of ete 
measurable quantities — fields, potentials, etco.— 
for every point of a four-dimensional region of 
space-time ; ; and then-the causal determinism con- 
pista in this. Let us consider a bounded volume of 
the y & lepiped. We shall not 
consider what modifications would be introduced 
_Into these considerations by i ne 

account of the relativistic relations o 


time ; but this would, of course, raise no difhoulty. f 


At a certain time—for example, ‘at eleven o’olook — 
let the eat conditions inside the box be com- 
pletely known and measured:- Further, let the 
plate conditions of the entire surface of the box 

specified from eleven until twelve o’clock. The 
physical phenomena in the whole box will then be 


Hebtetionsvortray at the Untveralty of Gottingen. Translated 
Op n re te te ra coe oe ee ee te 
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uniquely determmed from eleven to twelve o’clock. 
Thus, if we at any other time and place repeated 
the experiment, with the same initial TERA 
and the same course for the surface conditions, all 
of the phenomena inside the box would automatic- 
ally be reproduced. Within a oertain period of 
time—of the order of Se of the dimensions 
of the box divided by the velocity of light—the 
phenomena inside the oe are independent of those 

on the surface. - 
These assertions are susceptible of experimental 
course, we have to suppose at the 


Of 
ee ee 


not so complicated that its complete physical 
investigation would be entirely impossible. us 
ve should have to exclude the case that there is a 
organism in the box ; for the notion that one 
out measure exactly the physical conditions is 
ahea nob an aenord with Abe experimental 
practicability. Thus the notion of determinism 
must be formulated differently for biology and for 


ph 
Tee us therefore confine Haga to a considera- 


uivalent to the mere existence of 
physical la 
tions between physical quantities. Moreover, we 
have here a peculiar asymmetry between the 

and temporal co-ordinates; by this principle of 
determinism two temporally separate regions may 
aren each other P ysically ; two spatially sepa- 


ithe ert a justification of this determinism 
arises from two circumstances. We shall mention 
these here without n a mathematical 
ee that they really furnis ‘this jastifiostion. In 
first place, the physical lawa—that is, the mathe- 
Aetea relations Paean the componenta of the 
field—are differential ernie and, in fact, to 
a first approximation, ah ian linéar partial 
‘differential equations of the second order. 
second place, for the simplest four-dimensional 
geometry, in which the agorean thedrem 
remains valid, one must use, not the time iteelf, 
but the im time, as fourth co-ordinate. If, 
instead of e four-dimensional manifold had 
four real dimensions, and the differential equation 
of ‘physics remained unchanged, then we-should 
have a much more complete determinism : one 
would then be able to 
region of space-time from an accurate knowledge 
of any other rug ion. If, on the other hand, 
the world 
sions, there would be no determinism left. For in 
this case it would be possible for new motions sud- 
denly to arise inside a box, even though there were 
no cause for them either within the box or at the 
ey This, then, is the significance of deter- 
miniam. for the physics of the ' It is not itself 


educe the state of any- 


and two Imagmary dimen- . 


e existence of mathematical rela- - 


~ 
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a natural law ; the natural laws are the differential 
equations that lie at the basis of the physical field. 
It is a mathematical conclusion from these natural 
laws, a theorem from the mathematical theory of 
hyperbolic differential equations which has been 
applied to the laws of physics. 

t is on this account tht one must be prepared 
to lose this determinism in the transition from 





classical physics to the quantum theory. For just 


those physical assumptions are here discarded 
which we have noted as theoretical support for the 
existence of determinism. Even the deseriptton 
of ‘ physical reality’ cannot, as we now know, be 
given in terms taken from classical physics. Physical 
quantities are not continuously propagated through 

; physical motions are not invariably con- 
tinuous; there are elementary discontinuities, 
there are quantum jumps. What remains of deter- 
minism is not necessarily more than statistical. 
If we work with a great many similar atoms, or 
repeat very often experiments with a few, then we 
always get a result in agreement with the principle 
of determinism. We have seen before that physical 
determinism and physical laws were not oo-exten- 
sive. We must, therefore, remark that in this case 
what we have said for determinism holds also for all 
physical laws. All we know at present are laws 
that are essentially statistical. 

In recent times important advances have been 
made in the discovery of these laws. One can now, 
for example, compute (in principle) the spectrum 
vbonnected with the motion of electrons in an atom 
with the same assurance as, on classical dynamics, 
one could caloulate the motions of the planets. 
But in spite of the analogy between the caloula- 
tions, there is an important difference in the inter- 
pretation of their results. The classical calculation 
gives us information about our ifilo system of 
planets. The quantum theoretical calculation does 
not, in general, tell us anything about a single atom, 
but only about the mean properties of an assembly 
of similar atoms. One can, it is true, calculate the 
energy of a single atom in a certain state on the 
quantum theory. But that is only because the 
ene is the same for all atoms in this state, and 
the individual energy coincides with the mean. 
But if we consider the behaviour of the atom under 
external influences—e.g. incident light or electronic 
collision—we get a result that cannot be inter- 
preted as A that, for specific values of the 
phases, specific phenomena ocour. We can only 
interpret the results of the calculation as follows : 
there is an assignable probability that the atom 
will do one thing, and an assignable probability 
that it will do any other. 

We have a similar situation in optics. Classical 
optical theory yields, it is true, all interference 
p enomena in perfect accord with experiment. 

ut the calculated intensity of light at a given 
point does not represent the actual intensity. The 
classical wave-field clearly only givea the prob- 
ability that a quantum will reach the point. More- 
over, one can find waves accompanying a material 
corpuscular beam which in some te bear the 
same relation to the corpuscles as the light waves 


No. 2998, Vox. 119] 


NATURE 


567 





to the quanta. Here again we see the purely 
statistical nature of the present quantum theoretical 
laws 


We shall therefore direct our attention, not to 
the discrete, discontinuous details, but to the 
ere) nding probabilities. The introduction of 
these probabilities brings us formally back to con- 
tinuous variables, and thus, in a very important 
respect, to clasaical terms. We are therefore led 
to suppose that there is a principle of determinism 
for these continuous cobabilities which is not very 
different from the alansioal principle. This is, in 
fact, the cage, but in a somewhat more abstract 
ic than in the classical theory. 

tis known that Schrodinger, independently and 
by methods of his own, was able to give a formula- 
tion of the quantum theory which turned out to 
be mathematically equivalent to the matrix theory 
based on Heisenberg’s ideas. He thus discovered 
mathematical relationships in the quantum theory, 
which had not before been licitly developed. 
These were, it is true, inplioitly involved in the 
matrix theory; but their formulation represents 
an important addition to quantum mechanics. 

In connexion with these formulæ®, Schrodinger 
also tried to develop a new physical basis for the 
quantum theory. is interpretation differs funda- 
mentally from that of Planck, Bohr, and Einstein, 
from the classical quantum theory based on station- 
ary states and quantum jumps. In it he tried to 
return to se PER] conceptions, in which there 
were no longer any discontinuities, and in which, 
therefore, the classical principle of determinism was 
still valid. All other scientifio workers, however, 
who had taken part in the development of quantum 
mechanios, were unable to accept these speculations 
of Schrddinger. They were sure that the new con- 
ceptions would have to be interpreted physically 
in close analogy with the older notions of stationary 
states and quantum jumps, and with Heisenberg’s 
theory ; and that Schrédinger’s relations would, 
like those of the matrix theory, have to be inter- 
spi statistically. A pen arly clear and satis- 

actory formulation of the statistical interpretation 
of Schrddinger’s theory has been given by Born, 
and in what follows I shall base my argument on 

The essential purport of Schrodinger’s theory is 
this: that quantum mechanical laws, which were 
given in the matrix theory as a system of infinitely 
many equations with infinitely many unknowns, 
can instead be expressed by quite aa i differen- 
tial equations. "Formally, is takes us baok very 
olose to the classical theory. Born’s answer to the 

uestion as to how it is possible to represent any- 
ing in the discontinuous confusion of quantised 
atomio processes by differential equations, is that 
the function which is to satisfy the differential 
equation is & probability. 

We shall now consider more closely this prob- 
ability function, and try to make olear the analogy 
with the classical situation. Consider a mechanical 
system of two particles and six d of freedom ; 
let the continuous co-ordinates of the particles be 
Ty, Za tO Z, Ze We now construct & space more or 
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leas like the classical phase space, but with only 
half as many dimensions: a configuration space. 
_ In our example it is a six-dimensional space with 
the co-ordmates zı to z} We can represent the 
state of the system when it has specified co-ordinates 
and arbitrary momenta by a point in this SPA0e, 
which we shall call the system-point. Classically 
the system-pomt would describe a certain trajectory. 
But we cannot know beforehand, if we observe it 
at a given time at a given place-in the space, 
how it will move, for ie. m-point only tells 
us the co-ordmates, not the momenta, of the 


two icles. All one can determine is the prob-' 
ability thet 


the point will move in a given 
direction. f 
In the classical theory we can translate this 
statistical prediotion into an exact one, since we 
can observe not merely the position but also the 
velocity of the system-point. But, according to 
Pauli, this is just the point where quantum and 
classical theory differ. If we can observe the oo- 
ordinates of a quantum mechanical system—and 
here we use co-ordinate in a generalised sense, s0 as 
to include, say, the energy or the quantum num- 
bersa—then the momenta conjugate to these co- 
ordinates are intrinsically not observable. All we 
can do, therefore, is to take over the statistical 
roblem from classical mechanics, and probably 
erive the solution from Schrédinger’s di tial 
uation. I say probably, because considerations 
which follow out these speculations are not yet 
completéd. 

e following question, however, which -is closely 
connected with the one we have been considering, 
can be ed as solved by the work of Born and 
Pauli. we know the energy and quantum 
numbers of our system—or, more generally, suppose 
we know the probability that the system is in any 
of the stationary states; what is the probability 
that the system-point is at a given place_in the 
configuration t? We can answer this ques- 
tion at once if we know the Schrödinger wave 
function. ; : 

This Schrödinger function—s function of the 
. Bix variables z, to z, and the time—satisfies Schré- 
dinger’s fundamental differential equation. For 
this probability function we can in formulate 
& principle of determinism. For this, of Course, 


we have to take a box, not in ordinary space, but 


in. the six-dimensional configuration . Then 
the principle is precisely the same as in the classical 
theory, except that in place of the measurement 
-of the field inside and on the boundary of the box 
we must now write the measurement of the 
Schrddinger probability function. 

To recapitulate: classical physics described the 
world m terms of “quantities continuously pro- 
E space and time. The quantum theory 

ibes the world m terms of an abstract, many- 
dimensional configuration space, and the number 
of dimensions is proportional to the total number 
of particles in the world. In this abstract space 
we have again the propagation of contiuous 
quantities ; but these no longer tell us directly 
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about the single atomio phenomenon, but rather 


about the probabilities of quantum processes. 
Determinism—not as a metaphysical distinction 
from chance, but in the physical sense explained 


above—has the same formal validity in both 
theories. 

Of course, one can transform the quantum 
theoretical laws back to ordinary space, but their 


form is then very complicated, for the abstract 


space leads to the most suitable formulation of the 
problem. But one can still say that the com- 
plicated 3-dimensional predictions justify, roughly, 
what I said before— that in the mean the old 
3-dimensional determinism still holds. 

We have seen how it is possible, by the use of 
averages and probabilities, to eliminate the ele- 
mentary discontinuities in physical processes, and to 
find relations which can be-formulated mathematio- 
ally by the customary methods of classical physics, 
methods adapted to the study of intrinsically oon- 
tmuous quantities. In this respect quantum 
mechanics constitutes & more precise version: of 
Bohr’s co ndence principle. Bohr always (it 
will be remembered), even in the zenith of our belief 
in integers, insisted that we try to establish a formal 
analogy with classical theory by a consideration of 
mean valnes. 

Now, however, we shall return to the problem 
of the discontinuous elemen phenomena; we 
shall consider the question of how much we oan 
say about these phenomena, granted that we can 
find the solution of any problem in averages, what- 
ever their formulation. o answer to this question 
is not nearly so simple as one might expect; and 
I should be guilty of a very rficial treatment 
of my subject if I were not cea to point out 
some. of the difficulties that ocour in connexion 

Let us first of all examine the matter from the 
empirical point of view. One might suppose that 
experiments would in no case give us anythi 
but av values. An interesting lecture given 
by Prof. icke last summer on the Brownian 
movement, and in icular on the researches of 
Ising in Sweden, showed clearly the impassable 
limits to an improvement of the techniqte of 
physical measurement. - It is impossible-to crease 
the accuracy of a galvanometer, for example, 
beyond a certain assignable limit; it is im le 
because of the Brownian movement in all parts of 
the apparatus. The needle, the fibres, the housing, 
the surrounding air, all consist of atoms in irregular 
thermal agitation; and the current that passes 
through the galvanometer consista of electrons, and 
therefore shows irregular variations of intensities, 
which can only be statistically computed and 
limit the efficiency of the instrument in an analogous 
way. When we remember that this is the case with 
all our apparatus, and that it all ‘rattles about’ 
in this way, we may be tempted to think that the 
experimentalist is quite as moapable of eaten 
elementary as the quantum theorist is o 
predictmg them. But there is a drastic method of 
avoiding Brownian movement. The theorist gives 
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the simple recipe: make the experiments at the 
absolute zero. Luckily, experimentalists have 
discovered an equivalent but less uncomfortable 
way. By working with ee which have a vast 
store of energy, ¢.g. & a-particle, they make 
the thermal agitation of the atoms negligible. And 
we can. in_fact, largely because of the work of 
C. T. R. Wilson, actually observe the fate of a 
single a-particle, follow ita trajectory, and deter- 
mine the moment when the trajectory ends in 6 
quantum jump. - 
~ The time of a single quantum jump is thus under 
certain conditions a measurable quantity. What 
redictions can our theory make on this point f 

e most obvious answer is that the theory only 
gives averages, and can tell us, on the average, how 
many oe jumpe will occur in any interval of 
time. us, we must conclude, the theory gives 
the probability that a jump will occur at a given 
moment; and thus, so we might be led to con- 
clude, the exact moment is indeterminate, and all 
we have is a probability for the jump. But this 
last conclusion does not necessaril follow from the 
preceding one ; it is an additio hypothesis. It 
is this hypothesis which Bohr, Kramers, and Slater 
tried oo out in their theory of radiation. 
They i quite clearly that this hypothesis 
must leave the conservation of energy as only a 
statistical theorem. This conclusion, of course, 
was disproved by the beautiful experiments of 
Geiger and Bothe and of Compton. © can now 
assert that if dn atom emits light, and that if this 
light is propagated, unhind by interference, to 
another atom, where it is absorbed, then the 
quantum jump of the absorbing atom occurs after 
a time which corresponds exactly to the distance 
between the atoms. Thus we see that, In some 
cases at least, the time of a quantum jump is 
determined. 

One might be tempted to say : the time is deter- 
mined in so far as ita determination is required for 
conservation of energy—and no further. But this 
two-sided. el eae is too indefinite to be of any 
use in complicated casea, ¢.g. where interference 
ocours. Another method of overcoming this diffi- 
culty was tried some time ago by Wentzel: 
since in our example the absorption is fully deter- 
mined by the preceding emission, we could regard 
the two processes together as a single quantum 

rocess, and then hope that such processes would 

statistically independent of each other. But 

this way, too, does not seem to lead to any simple 
formulation. 

It is thus very signifloant that in Pauli’s above 
mentioned formulation nothing is said about the 
probability of a transition—for we saw that this 
could not lead to ind dent probabilities. What 
the theory does specify is the probability that the 
system-pomt be at & given lace in the configura- 
tion One cht thereon hope that these 
‘considerations would lead us to independent ele- 
mentary physical probabilities. 

Although we can in principle compute all 
probabilities on the quantum theory, a very serious 
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o still remains unsolved. For definiteness 
et us take a simple example. Let us throw two 
dice ; and let us observe empirically that a 1 and 
a 3 ocour together just as often as a 4 and a 5, and 
twice as often as two 2’s, and so on. Now if we 
had a theory which made it possible to compute 
these probabilities in some very complicated and 
abstract way, we might be satisfied. But we 
are really only satisfied when we oan reduce 
the theory to this form; for each die cach of 
the six faces is equally probable; and the dice 
are statistically independent. Only when we see 
this do we feel that we really understand the 
matter. 

Now, for the dice we clearly should never think 
of using any other theory than the one just given. 
But in the quantum theory the matter is different : 
we oan at present compute all probabilities ; but 
we cannot understand any of them. We could 
only say that we understood them if we had trans- 
lated the caloulations in configuration space into 
the following terms: In some cases there is no 
condition on what happens; either this or that 
can happen; they are equally likely, and what 
happens in one case has nothing to do with what 
appen in others. l 

other words, we must reduce the quantum 
theoretical probabilities to independent elementary 
probabilities. Only then can we say that we really 
understand the laws; and only then can we tell 
under what conditions the time of a transition 
is determined. Only then can we know exactly 
what is causally determined, and what is left to 
chance. 

In conclusion, let me try to bring out one more 
point. We have just been taking for granted that 
the future analysis of quantum theoretical prob- 
abilities would to iho result that certain ele- 
mentary processes were not determinate, and could 
appe ually probably in a variety of v But 
in fact that is not at all self-evident. e cir- 


kd 


*cumstance that quantum laws are laws of averages, 


and can only be applied statistically to specific 
elementary processes, is not a conclusive proof that 
the elementary laws themselves can only be put in 
terms of probability. 

We can thus put in this final form our question, 
“Does modern physica recognise any complete 
determinism ł ”—a question which we have seen 
to split up into several distinct ones. Will the 
elementary laws for which we are lookmg be laws 
of determinism or of probability + Will it ever 
happen that the time of a quantum jump is un- 
determined 3 
- Probably we shall find that an incomplete deter- 
minism, a certain element of pure chance, is 
intrinsic in these elementary physical laws. ‘But, 
as I have said, a trustworthy daan will only 
be possible after a further analysis of quantum 
mechanics on the lines laid down by Born and- 
Pauli. Perhaps I might add that pertinent con- 
siderations have been recently carriéd through in 
Copenhagen, and here in Gottingen, in what, I 
think, is a very promising way. 
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The Lister Centenary Celebrations in London. 


oO“ April 5, 1827, there was born at Upton, in 
Essex, one who was destined to achieve 
more for the happiness of mankind than was vouch- 
safed to almost any other human being. Joseph 
Lister was the fourth child and second son of Joseph 
Jackson Lister, a rous wine merchant and 
also an eminent scientific worker, and fellow of the 
Royal Society, to whom we owe the production of 
the achromatic lens. He studied medicine at 
University College, London, and in 1852 took the 
M.B. degree and became also a fellow of the Royal 
College of’ ns. > 
Acting on f. y 8 advice, Lister then 
went to Edinburgh, where he: became closely 
associated with the famous surgeon James ; 
and in 1856 he married Agnes, Syme’s . eldest 
daughter. In 1860 he was appointed professor of 
in the University of Glasgow, a post which 
he held for nine years, only leaving when he was 
elected to the Bdinbaegh professorship. In 1877 
he was appointed to the chair of clinical surgery. at 
King’s ege, London, and held thig until 
1893. In 1883 he was made a baronet. In 1895 
he became president of the Royal Society, and 
during his tenure of this office, was created a peer, 
on the occasion of Queen Victoria’s second jubilee. 
At the time of King Edward’s coronation he hosamns 
a member of the Order of Merit. In 1908 he retired 
ae small seaside town of Walmer, in Kent, 
where four years later, on Feb. 10, he passed 
fully away, at the age of eighty-four. Cady Lister 
had predeceased him by some nineteen’ years. 
This bald sketch of Lister’s life will enable readers 
to follow more olearly the account which follows 
of the celebrations during the Lister a 
week in London, in whioh the speakers deelt wi 
the various aspects of his life and work. For 
further details those interested may be referred to 
the chapter on the Life of Lord Lister in the Hand- 
book the Lister Centenary Exhibition at the 
Wellcome Historical -Medical Museum... The 
Glasgow period is dealt with by Sir Hector Clare 
Cameron,” and in the oen contribution en- 
titled “ Lister and the Lister Ward in the Royal 
Infirmary of Glasgow,” ? wherein accounts are 
given of the beginnings of antiseptic surgery and of 
the fruitleas efforts made by scientific men the 
Nae Med to save the Lister ward from demolition : 
e Edin riod is described in interesting 
detail by Ded. TR. Leen i 
_ The centenary celebrations commencedin London 
on Monday, April 4, when about a hundred ‘dele- 
gates from all parta of the world were received by 
the King at Buckingham Palace. An address was 
presented by Sir Ernest Rutherford, president of 
the Royal Society, to which His Majesty replied. 
at the Welleooms 
elleoms 
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| af the new methdds in surgery. 


In the afternoon the Listerian Soci held a~ 
meeting at King’s College Hospital, with Mr. Arthur 
Cheatle in the chair. Sir Watson Cheyne, in the 
course of his address, said that the outcome of 
Listers work was perhaps more widespread than 
that of any of the great statesmen, generals, philo- 


gophers or religious teachers, and its influence on . 


mankind was not limited to any country or race. 
Sir Watson deacribed how he himself, with a few 
other chosen associates, accompanied Lister from 
Edinburgh to King’s College so as apostles 
ike all pioneers, 
Lister met with much opposition in promulgating 
his views, and London was probably one of the 
last places in the world to accept them. The 
speaker referred also to Lister’s conscientiousness, 
both in the treatment of his patienta and in his 
lectures: for the latter he endeavoured, o 
own © iments, to prove any mts whi 
E T doubtful. The difficulties in 
ae treatment were greatly enhanced by the 
fact that only. some surgeons practised antisepsis ; 
thus an operation which might be justifiable, per- 
formed antiseptically, would be contra-indicated 
if the additional risk of sepsis had to be run. 
In the evening a reception was held at the Royal 
Society of Medicine, when Sir 8t. Clair Thomson 
ve an address entitled “A House Surgeon’s 
emories.”’ He said that Lister achieved more 
for mankind than all the surgeons from the be- 
ginning of history. For centuries the results of 
ical wounds had scarcely improved at all: 
but Lister’s teaching has saved more lives than all 
the military heroes of all the ages have destroyed. 
Sir St. Gir was sociated with Liter at Ki’ 
College Hospital; at his inaugural lecture lie 
described experiments showing that neither milk 
nor blood had any inherent tendénoy to putrefac- 
tion, and if drawn under what we should call 
‘ sterile ’ conditions, would remain free from putre- 
faction indefinitely. Lister’s classes were strangely 
neglected by the students, probably owing to the 
fact that his work did not find favour with the © 
examiners of the period, so that his teaching was 
of little use in helping a man to pass his examina- 
tion. London was not backward in demonstrating 
that a prophet was not without honour except in 
his own country. But m ten years’ time, with a 


new, generation of surgeons ing up, Lister’s 
technique had become widely fol oe Sir St. 
Clair referred also to his acientific spirit. In 1875, 
Queen Victoria, to whom only one side of the 
question had been presented, wrote to Lister asking 
him to take action to suppress vivisection. Lister 
wrote to the private secretary as follows: “I 
should deeply regret that I cannot see my way to 
comply with this request, were I not persuaded that 
my duty so would not.promote the real of the 
community, which I know to be Her Majesty’s only 
object in the matter.” m 


On Tuésday, April 6, the delegates to the 
centenary celebrations were received by the Prime 
Minister in the Great Hall of the British Medical 
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Association, Tavistock Square. Sir Ernest Ruther- 
ford was in the chair and was accompanied by 
Mr. R. G. Hogarth, president of the British Medical 
Association. Sir eat, in the course of a few 
introductory remarks, said that it was not necessary 
to be a specialist to recognise the debt the whole 
world owes to Lister’s discoveries and his single- 
minded devotion to the cause of suffering humanity. 
Mr. Baldwin recalled that it was two years after 
Lister came to London, and before he had obtained 
that recognition which was afterwards lavished 
upon him, that at an international congress in 
Amsterdam, he was greeted by the chairman.in 
these words: ‘‘ Prof. Lister, it is not only our 
admiration which we offer you ; it ia our gratitude 
and that of the nations to which we belong.” These 
words were echoed years later, not by an lish- 
man but by an American, at a dinner of the Royal 
sai when Mr. Ba , the American Am- 
bassador, in proposing Lister’s health, said: “ My 
lord, it is not a profession, it is not a nation, it is 
humanity iteelf which with uncovered head salutes 
you.” e Prime Minister said that they had come 
to greet the memory of a great master workman 
in his own craft, the man who pursued his science 
empirically and who also, by applymg newly dis- 
covered knowledge to practical problems through- 
out his life, brought more relief and comfort to the 
human race than almost any man who has lived. 
At the same time, as a statesman he (Mr. Baldwin) 
felt he could pay tribute to Lister’s character, his 
wonderful simplicity and integrity, for he was a 
man who loved the truth, gentle and filled with 
re and self-devotion, a man with never a mean 
ought. 

After the Prime Minister had greeted each 
delegate, Prof. Henri Hartmann of Paris and Prof. 
Max Ritter von Gruber, of Munich, spoke on the 
influence Lister’s practice had on pathological and 
surgical science and practice in their own countries. 


On Wednesday, April 6, a thanksgiving service 
was held in Westminster Abbey, in the morning, 
which was attended by the delegates, and by 
representatives of the Reval Society and of the 
Royal Colleges of Surgeons and Physicians. ‘The 
service was conducted by on Nion, and the 
Bishop of Birmingham, Dr. E. W. Barnes, delivered 
an, ad . He said that Lister owed much to his 
Quaker an , and a it was not fanciful 
to see in the ability of his father, and in a touch 
of Celtic imagination derived from his mother, the 
source of his genius. He certainly received in his 
home life influences which made his character the 
worthy servant of his genius. Throughout his life 
he retained the Christian faith of his childhood : 
at the time of his marriage he ceased to belong to. 
the Society of Friends and became, like his wife, 
a member of the Scottish Episcopal Church. He 
combined the hope of personal immortality with 
faith in the goodness of the Creator, and when his 
life was drawing to a close, he publicly expressed 
his conviction that “‘ there is no antagonism be- 
tween the religion of Jesus Christ and any faot 
scientifically established.” He was convinced of 
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the power of goodness and was a loyal servant of 
the truth. Dr. Barnes continued by saying that 
man differs from all other animala in possessing & 
soul. Is it possible that, by virtue of the mental 
wers which set man apart, he will conquer 
and pain and thus, in the end, prepare the 
way for a baa of God upon earth? Will 
medical and moral victories combine to make 
human life equal to human hopes? The achieve- 
ments of great men give substance to our hopes, 
and we thank God, he said, for the example of 
a single-minded devotion to science whic will 
inspire others to work for the welfare of the human 
Trace. 
In the afternoon a meeting was held at the rooms 
of the Royal Society of Medicine, at which tributes 
were paid to Lister as physiologist, bacteriologist, 
and surgeon. Sir Ernest Rutherford was again in 
the chair. l 


Sir Charles Sherri n spoke on Lister as & 
Paea ist. He said that Lister’s first paper, 
published when he was twenty-five years of age, 


was on the “ Contractile Tissue of the Iris,” done 
with the microscope, which he used for the study 
of function rather than of form alone. It was only 
natural, considering the interest his father took in 
Yager science, that young Lister should employ 
e microscope in his first research. His second 
paper was on the involuntary muscle cells of the 
akin, and it is of interest to note, in connexion with 
his later characteristics, certain expressions used in 
these papers, such as “ the grand ery of plain 
muscle cells ” and “the beautiful muscle of the 
iris.” These phrases throw light on the eagerness 
with which he threw himself into research. These 
papers reveal pointe in Lister’s original nature: & 
catholic enthusiasm for research and & restless 
ing of authority by observed fact: in short, a 
fear o Pog S of missing the truth. Four 
years later, & er paper on involuntary muscle 
&p , in which Lister proved, onoe again, its 
cellular nature; but this was the last on this 
particular theme: his interests had turned to 
surgery and pathology and his physiological 
research became merely collateral to the patho- 
logical studies engaging his main thoughts. His 
earlier work in this field was related to the problems 
of inflammation, and dealt with the nervous control 
of arteries and the inhibitory nature of certain 
visceral nerves; but after the year 1859 none of 
his work was direetly related to a aA Yet 
by means of his work on antise and by the 
development of his surgical technique he enriched 
pi suiolony with the contribution „of enhanced 
means towards its own cherished ai Without 
Lister’s surgical principles, how could Pavlov have 
achieved his epoch-opening study of the digestive 
processes, or Ferrier initiated his work on localisa- 
tion of cerebral function ? How oould the Toronto 
physiologists, barely four years ago, have bestowed 
upon diabetic sufferers that merciful remedy 
insulin? The experimentalist indeed owes to 
Lister an instrument of research the beneficent 
future of which the boldest imagination may well 
halt to set limit to. At the same time, while 
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on r to mastery over disease alike. for 
and man, he contributed to free that 
Snai experimentation from the infliction of 
pain us 1t is that through the years to come, 
after indeed the actual physiological papers may 
have become matter ohiefly for the historian and 
antiquarian, Lister will still receive his meed of 
commemoration from the physiologist and ex- 
perimentalist. It is therefore with peculiar 
eee that the physiologist brings his tribute 

of admiration and veneration to the memory of one 
great even among i a of the benefactors 


of hum O86 
Prof Wilke Bal ici A a 


ice a8 & pa ey a and bacteriologist. The 
main part of the covered the same ground 
as that of the article entitled ‘‘ Some of 
Lister’s Scientific Work,” which Prof. Bulloch 
contributed to our-issue on April.9, p. 531. 

In the third and final addreas Sir Berkeley 
Moynihan an eloquent tribute to Lister as a 
surgeon. , He said that seldom i is & great discovery 
the product “of one man’s mind: in the work of 
other men it has anocestors—forerunners possess- 
ing one or more attributes the final and felicitous 
association of which within new work constitutes 
_ new truth. The claim may then arise that those 

who have revealed isolated and antecedent truths 
have priority in the final discov Such truths 
are, however, only progenitors, with no claim to be 
regarded as their own descendant—the new truth 
itself. Lister did for the craft of what 
John Hunter had done for its science. en he 
first began his work, operations were few owing to 
the danger of putrefaction in the wound, followed 
m almost all cases by death. Even the sim wat 


tho over-preent foar of suppurtion doval 
© ever ae fear of suppuration developing 
gradual. His earliest 
o inquiries a palt with mflammation and the 
coagulation of the blood, but his chief interest lay 
always in the ptoblem of the healing of wounds. 
He had arrived at the conclusion that the essential 
ne of suppuration in wounds was decomposition 
t about by the atmosphere acting upon 
and serum retained in them, or upon portions 
faeces ae gen was con- 
sidered to be the agent causing putrefaction, 
it appeared hopeless to devise a method by which 
suppuration might be prevented. But when 
Pasteur-had. shown that putrefaction was caused 
ee ee genet 
prevention at once came te his mind, to a 
hers wound some substance which would ae 
the micro- without injuring the body 
tissues. Still lster he developed a method by 
which the organisms might be destroyed before 
they had even entered the wound. Around every 
step of his advance fierce controversy raged ; the 
soepticiam of- early contemporaries was stupid, 
cau inaginative, ana Getty But the history is 
~ Bcienoe uently ie this bitter 
to new truths, as m the case of Harvey and Paste 
and other famous men. Lister’s answer was un- 
faltering continuance in inquiry and experiment, 
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with demonstration of his results. The heavily 
infected wounds seen during the War has enabled 
us to realise much more acutely the problems which 
confronted Lister at the begmning of his work, and 
has increased our admiration for the way he over- 
came them. Although Lister sought to peo 
the o whioh might enter a wound, gone 
was not blind to the natural resistance of the 
cella to infection, so that a natural step waa the 
development of aseptic in which organisms 
are vented from en a wound so far as 
possible, and any that do can then be dealt with by 
the body’s own ricidal forces. -There is no real 
clash between ‘ antiseptic ’ and ‘ aseptio : methods, 
for no surgeon ever practised with success a method 
whioh omitted the use of agents for the destruction 
of organisms. The consequences of Lister’s work 
were many and far-reaching : when the few opera- 
tions which were practised in those days became 
safo it was obvious that others might be attempted, 
and thus has grown up- the science’ and ‘art of 
modern surgery. Ovariotomy was one of the first 
opens to be made safe; and once it was found 
the abdomen could be safely opened, a vast 
field of usefulness was before the surgeon. The 
cranial and thoracic cavities then became accesstble 
to surgical methods of treatment, so that nowadays 
almost i go of the body can be safely submitted 
to surgi tion. Not the least of the debts 
we owe to is the curability of cancer if 
complete surgical removal is practised in the early 
stages of the disease. We may almost claim that 
the full effect of Lister’s work is now accomplished. 
The art of is far in advance of the sciences 
on which its future pro ae depends. ‘The great 
search must be for methods of applyi Pe 
ooveries in other sciences to the study 
To the honoured dead we raise our Serr 
but Lister’s living and end memorial is a great 
and even ter multitude of men, women, and 
ae fee every nation, of every race, of every 
ugh, fas andarcy and. by tie abil of hie 
ses pai band relieved from infirmity and 
suffering and sorrow and made for_a time trium- 
phant over death itself. It is immortal Lister we 
salute to-day, the supreme benefactor of mankimd. 


In concluding, attention must be directed to 
the Lister Centenary Exhibition at the Wellcome 
Historical Medical Museum in Wigmore Street. 
The collecti6n was opened by Sir W. Watson 
Cheyne, in the absence of Mr. Wellcome, on the 
evening of Thursday, April 7. The most striki 
exhibit is probably the section of the old Lister 
Ward from the Glasgow Ro 
Lister practised his antiseptic 
between 1861 and 1869. 
are from the Ward when it was demolished in 1924. 
The collection comprises an extensive and highly 

interesting series of exhibjta relating to all 
of Lister’s life and work, including TAN isa and 
8 tus used by him, reproductions of various 
sel pate performed by hin, his diplomas and 
certificates, and photographs of those associated 
with him in his work. 
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Obituary. 


Dr. F. B. Pownr. 


D his stay in Great Britain, Dr. Frederick 
Belding Power made many friends among 
chemists, who will regret to learn of his death from 
heart failure in Washington on Mar.30. He was born 
at Hudson, in New York State, in 1853, and at the 
earl of thirteen years was apprenticed to a 
ial p ist. This direot connexion with 
pharmacy was continued up to 1874, when, after 
securing his diploma at the Philadelphie Coll 
of Pharmacy, Fower went to Strasbourg, where Be 
took his Ph.D. in 1880. Returning to the United 
States, he held, among other teaching appointments, 
the professorship of materia, medica aa pharmacy 
at Wisconsin University.. 

Among his fellow-students at the Philadelphia 
College of Pharmacy was Mr. Henry 8. Wellcome, 
and when the latter established the Wellcome 
Chemical Research Laboratories in 1896, he mvited 
Dr. Power to become the first director. From 
1896 until 1914, Power and his assistants mam- 
tained a remarkable output of papers dealing 
mainly with the constituents of ts. Fellows 
of the Chemical Society will remember the occasions 
on which these papers were read, for the lecture 
table was always decorated with an extensive 
series of small glass bottles, each containing 4 

imen of one of the constituents isolated from 

e plant under discussion. Hach bottle’ was 
labelled in Power’s meticulously careful caligraphy, 
and the bottles were always in the precise 
order in which the author would describe their 
contents. These ranged from simple fa acids 
to the most complex of glucosides or oids 
and all the solids were beautifully crystallised. 
Power belo to the generation of, chemists who 
were primarily interested in the isolation of the 
constituents of plants in a pure state, and his 
papers devote little or no attention to ulation 
on the origin of these substances or to therr possible 
bearing on biological relationships, but they form 
a mine of information, upon which in due course 
bio-chemistsa interested in these things will be able 
to draw. 

The work of Power and his collaborators, among 
whom Mr. Tutin and Mr. Barrowoliffe should be 
specially mentioned, has already borne fruit m 
at least one direction, for it is upon the resulta of 
their researches on the peculiar acids of chaulmoogra 
and hydnocarpus oils that the whole of the modern 
treatment of leprosy is based. Similarly, they did 
much to extend our knowledge of the distribution 
of sterols in planta, and in view of the recent 
discovery of the connexion between certain 
of sterols and vitamin D, this work may prove of 
considerable scientific interest. 

In 1914, Power returned to the United. States, 
where be carried on similar work in the phyto- 
chemical laboratory of the United States Depart: 
ment of Agriculture. In the previous year he 
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had been awarded the Hanbury Medal by a joint 
committee of the Chemical, Linnean, and Pharma- 
ceutical Societies of Great Britain, an award 
peculiarly fitting for so untiring a pioneer in plant 
chemistry, and one which he ed as not the 
least among the many of which he was the 
recipient. 





Dr. JOHN BROWNLEE. 


THE death of Dr. John Brownlee, 
after an illneas of little more than two days, has 
removed one of the v few highly trained 
research workers in the field of biological and 
medical statistics. Dr. Brownlee, who was m 
his sixtieth year, had been, since 1914, Statistician 
to the Medical Research Council and Director of 
the Council’s Statistical De ent at the 
National Institute of Medical h. He was 
a graduate in arts, science, and medicine of the 
University of Glasgow, and obtained first-class 
honours in mathematics and natural philosophy. 
Before his appointment by the Medical Research 
Council he had held several important medical 

and succeasfully directed two large hospitals 
or infectious diseases. 

Brownlee’s scientific output was very large; he 
was the author of more than eighty separate 
papers. He was particularly interested in the 
study of periodicity in epidemic disease and, in a 
series of Memoirs, & plied the method of periodo- 
gram analysis to the date of all the important 
infectious diseases. Perhaps the most complete 
of these memoirs was that dealmg with measles, 
whioh was published in the Philosophical Transac- 
tions of the Society (Ser. B, vol. 208 and 209, 
1917 and 1918). He was also intensely interested. 
in the application to the phenomena of human 
physiology of physico-chemical laws ; his numerous 
papers on this topic, and the zeal with which he 
sought to apply physico-chemical equations, led 
his very numerous friends to rally him on holdi 
that the general law of life was a geometri 

on. 

7 fees subjects, however, by no means exhausted 
Brownlee’s energies. Within the medical field 
his work on the epidemiology of phthisis and various 
more iali pa upon infectious disease 
were -important, while his contributions to the 
study of Scottish anthropology and archmology 
are noteworthy. His range of scho Ip was 
extremely wide and his outlook philosophical. 
Valuable as have been his individual contributions 
to science, it is regrettable that he never carried 
out an intention he once formed of preparing & 
comprehensive treatise which would have given 
full scope for his powers.. Dr. Brownlee has left 
a gap which it is impossible to fill, for he combined 
technical knowledge and wide intellectual culture 
in a way which is unfortunately rare in the younger 
generation of investigators. 
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News and Views. 


Tae Imperial Conference of last year, at which the 
self-governing Dominions and India were represented, 
is to be followed by a Conference—the first of its kind 
—called by the Colonial Office, which will be attended 
by representatives of the non-self-governing Colonies, 
Protectorates, and Mandated Territories. Most of 
these dependencieg will be represented by ther 
governors or by a senior official, and officers of the 
specialised services who are on leave will be mvited 
to be present at discussions of papers and addresses 
dealing with matters of particular conoern to their 
several departmenta. The Conference will hold ite 
first meeting on May 10. Its main object will be to 
secure more effective co-operation between the various 
Colonial governments in matters of general interest. 
The items for the agenda are a te under the 
headings: (a) Questions of gen administration ; 
(b) economic questions oovering trade and oom- 
munications ; (¢) problems of technical services. In 
each of the three sections matters of particular interest 
to scientific and technical workers are down for 
discussion. Under (a) there should be an interesting 
interchange of views on “ the relation of technical to 
administrative services,’ which is to follow a subject 
of particular significance to the Colonial services, the 
recruiting and training of Colonial civil servante. It 
would be a healthy sign if consideration of this subject 
were to embrace the principles governing the selection 
of Colonial governors themselves. Far too many 
men of high rank in the Navy or Army have been 
made governors of the dependencies of the Crown as 
a reward for past services of a character which often 
unfitted them for the essentially creative work of 
controlling the destinies of backward peoples. 


It is to be hoped that due publicity will be given 
to the proceedings of this Conference. The papers 
dealing with such matters as “ Recent Developments 
in Mechanical Transport,’ where the results of 
experiments with various types of trackleas mechanical 
vehicles will be given; the progress and possibilities 
of ‘‘ Civil Air Development ” as affecting the various 
territories ; and ‘‘ Wireless Communications,’’ should 
contain much information of value to technicians at 
home who are interested in these matters, apart 
altogether from their particular interest to home 
traders and manufacturers. Under “ Problems of 
Technical Services ” special emphasis is to be put 
upon the need and the means whereby to effect 
co-operation and exchange of information in research 
and technical matters. This subject, it will be 
remembered, assumed great importance at the last 
Imperial Conference. Most of the activities of the 
specialised services, health, agriculture, forestry, 
education, are to be dealt with, but it is to be regretted 
that no speciflo mention is made of the geological 
surveys or of the departments of mines. The 
number of Crown Colonies which maintain such 
surveys may not be large, but the activites of the 
existing surveys are sufficiently important to be 
brought to the notice of the Conference. 
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THe new radio beam service to Australia was 
opened to the publio on Friday, April 8. The messages 
are dispatched in London by the ordimary Wheat- 
stone machines and pass automatically by land Ime 
to the sending station at Grimsby. They are then 
sent by a beam of radio waves on their 10,000-mile 
journey to the Australian receiving station at Rock- 
bank. Finally ‘they travel by land line into the 
receiving office at Melbourne. The messages coming 
from Australia to Great’ Britain pass from Melbourne 
to Ballan, a distance of 55 miles; then from Ballan 
to Skegness, and finally to London by land line. It 
is interesting to learn that it is possible to direct the 
beam either eastward over Europe and Asia, or wet- 
ward over America and the Pacific. In the reverse 
direction this oan also be done from Melbourne. 
The route is chosen according to the time of day. 
It is found that radio signals travel better at night, 
and so the darker of the two paths is chosen. The 
signals take one-cighteenth of a second to travel from 
the transmitter on the one continent to the receiver 
on the other. The speed of transmission is governed 
only by the limitations of the transmitting and 
recording instruments used. The Marconi Company 
contracted to provide a system which would work 
at the rate of 100 words per minute, in both direc- 
tions at once, for seven hours a day. The perform- 
anoe largely exceeds the minimum specified. The 
working has been carried out for 18 hours out of the 
24, and for several hours the speed has been at the 
rate of 200 words a minute. On test also the speed 
was worked up to 325 words a minute. It is stated 
that the Indian and South African radio beam links 
will be ready for tests in a few weeks’ time. The 
Canadian beam link has been working since last 
October. 


Mn. H. FRANEFORT’S preliminary summary of the 
resulta obtained from excavations carried out by the 
Egypt Exploration Society during the past winter at 
Tell el-Amarna, which appeared in the Morning Post 
of April 4 and 5, suggests that his report, when 
published in full, will prove of exceptional interest 
in the light it will throw on the everyday lıfe of the 
ordinary individual. One part of the work has been 
directed to the investigation of a suburb of the oity 
founded by Aken-aten, which was populated, not to 
say over-populated, by members of the middle and 
lower classes. It has revealed the plan and domestic 
economy of private residences ranging in size from 
the ‘comfortable,’ down to the mere hovel. It has 
been found, for example, that in the larger houses 
the kitchen was situated at some distance away 
from the main structure; in the smaller it was 
erected against the wall of the building, and acoes 
to the dining-room was provided by means of an 
entrance from one of the loggias, which were a ohar- 
acteristic of these residences to secure coolness. Some 
interesting and instructive examples of bed- and 
bath-rooms were found in a state of good preserva- 
tion. In houses even of this size the domestic 
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Tue Méllon Institute .of Industrial Research, 
University of Pittsburgh, is primarily a technological 
experiment station, but the need for fundamental 
scientific research as a background and source of 
stimulus for tesearch on behalf of industry has always 
been recognised. During the past five years the 
Institute has been giving an increasing amount of 
attention to the encouragement and support of re- 
search in pure chemistry, and hes been progressively 
successful ın arranging for funds for investigations 
not suggested by industry, but planned within , fhe 
Institute for the study of basic problems. Since J 22 
Dr. Leonard H. Cretcher has been in charge of! the 
Institute’s research in pure chemistry, and has con- 
tributed a number of papers to the literature. 
Hitherto these investigations have been conducted 
in accordance with the Institute’s fellowship system, 
but the Director, Dr. E. R. Weidlenn, has recently 
announced the establishment of a definite department 
of research in pure chemistry, with Dr. Cretcher as ite 
head. Dr. Cretcher- will supervise all the Institute's 
purely scientific studies in chemistry, and will also act 
as an adviser to those holders of industrial fellowships 
who are carrying on research on specific problems in 
synthetic organic chemistry. The new department 
will be operated as an integral part of the: Institute 
and will be sustained by institutional subsidy. Dr. 
Cretcher will be assisted by Dr. William L. Nelson 
as fellow in pure chemistry. Dr. Nelson was formerly 
a member of the staff of the department of chemistry 
of the University of Pittaburgh. 


OPINIONS 91-97 rendered by the International 
Commission on Zoological Nomenclature have been 
published by the Smithsonian Institution in ita 
Miscellaneous liections. To the Official List of 
stable generic names there have been added, as ful- 
filling all requirements of. the rules, the names of 
35 Mammalia, 9 Reptilia, 8 Amphibia, 4 Pisocs, 








2/2 names of Pisces, now current, have been 
| Al to the same list by suspension of the rules (as 
Yd /names), with the genotypes as given in paren- 
jd Conger Cuv., 1817 (Muramna conger L.); 
us Linn., 1758 (Salmo lavaretus L.); Hlectris 
och and Schneider, 1801 (gyrinus Cuv. and Val.); 
Epinephelus Bloch, 1792 (marginalis Bloch); Gym- 
nothoraz Bloch, 1795 (retroularis Bloch); Afalapte- 
rurus Laocdépéde, T803 (Stlurus electricus L.); Mustelus 
Linck, 1790 (Squalus. mustelus Iu. [= Mustelus losvtis)) ; 
Polynemus Linn., 1758 (paradweus L.); Sctena 
Linn., 1758 (umbra L.=Chetlodipterus aquila Lacép. 
restr. Cuv. 1815); Serranus Cuv. (Peroa cabrella L.) ; 
Stolephorus Laodép., 1803 (commersonianus Lacép.) ; 
Teuthis Linn., 1766 (javus L.). Conchologista will be 
delighted or dismayed to learn that the Museum 
Boltenianum (1798) is accepted as nomenclatorially 
available. With like diversity of feelmg entomo- 
logists wil) take note that the “ generic ” (7) names 
in Hitibner’s ‘‘ Tentamen ” (1806) are ruled out—first, 
as not published; secondly, as nomina nuda. At 
any rate it is good to have these long-controverted 
questions authoritatively settled. 
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In the Quarterly Review of Biology, vol. 1, No. 4, 
Dr. Raymond Pearl publishes an interesting com- 
parison of the prices charged for scientific books, as 
received in the United States from various countries. 
The most expensive are books first manufactured and 
published in Great Brita and then published in the 
United 8tates by an American branch of the original 
firm. Next come those published in various un- 
named countries, and then the books published in 
England and directly imported into the United States. 
It appears that the cost of running & branch in 
America adds 20 per cent. to the price of an English 
book; but this includes duty. American books 
published in the United States are only 124 per 
cent. cheaper than books published ın England; but 
German books are 10 per cent. less, and this is rather 
surprising in view of recent complainte that certan 
German publishers have been making 4 oorner and 
forcing up prices. French books, thanks to the 
failure of their publishera to keep pace with the franc, 
have averaged little more than a quarter the price of 
English books. In comparing French and German 
books with English and American, it should be 
remambered that the former are generally in paper 
wrappers and the latter generally cased. 


Jonn E. TEEPLE, consulting engineer, New York 
City, has been awarded the Perkin medal by the 
American Section of the Society of Chemical Industry 
for “significant scientific, technical and administra- 
tive achievements, particularly the economic develop- 
ment of an American potassium industry at Searles 
Lake, California.” This medal is awarded “ annually 
to the American chemist who has most distinguished 
himself by his services to appled chemistry,” and 
was founded in 1906 at the time of the fiftieth anni- 
versary of the coal-tar discoveries, the firat medal 
being awarded to Sir William H. Perkin himself. 


Mr. Huan C. Sampson, formerly Director of 
Agriculture, Madras, has been appointed economic 
botanist at the Royal Botanic Gardens, Kew. This 
appointment has been made posmble by a grant of 
£4000 for five years from the Empire Marketing 
Board, through the Ministry of Agmoulture and 
Fisheries. The object of the grant is to promote 
‘that’ co-operation of Kew with the Dominions and 
Colonies which has already proved of great value in 
the introduction of new staples and the development 
of natural vegetable resources in new territory. 
Part of the grant will be available for sending out 
botanical collecting expeditions. Since his retire- 
ment, Mr. Sampson has been engaged in research on 
cotton and other economic products in Nyasaland | 
under the Empire Cotton Growing Association. 


Tur fourth International Congress of Theoretical 
and Applied Limnology is to be held at Rome ın ` 
September 1927; the exact dates and details of the 
programme are to be published later. It is proposed to 
organise limnological excursions around Rome apd 
the regions of central and northern Italy and Naples, 
while a Limnological Exhibition will be held in Rome 
and a Fishery Exhibition in Como. Intention to be 
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present and titles of papers proposed to be presented 
should be communicated without delay to the 
Organising Committee of the Congress, R. Labora- 
toro Centrale di Idrobiologia, Via Tiburtina, Roma 38. 


A YEAR ago the “ Sanitation Supplements ” iasued 
with the Tropical Diseases Bulletin were discontinued 
and replaced by a monthly Buletin of Hygiene, for 
the review of the literature, of public health and 
preventive medicine, of which we have received No. 1 
of vol. 2, 1827. It contains summariea and reviews 
of publications on all branches of public health and 
preventive medicine, and is intended to meet more 
particularly the needs of Britain overseas. The 
Bulletin is issued by the Bureau of Hygiene and 
Tropical Diseases, 23 Endsleigh Gardens, W.C.1, at 
the subscription price of 21s. per annum. 


THs latest catalogue (No. 493) of Mr. F. Edwards, 
884 High Street, W.1, is devoted to works relating to 
Canada and Arctio discovery. Particulars of nearly 
600 volumes, maps, drawings, eto., are grven. The 
catalogue is to be had free npon application. 


WE have just received from Meers. Bernard 
Quaritch, Ltd. (11 Grafton Street, London, W.1), a 
copy of Catalogue (No. 407) of upwards of 1900 works 
on zoology, geology, and paleontology. . The list 
should be of very great interest to librarians ‘and 
others, seeing that it gives particulars of important 
publications many of which are of extreme rarity. 


APPLICATIONS are invited for the following s&p- 
pointments, on or before the dates mentioned :— 
An analyst at the Building Research Station of the 
Department of Scientific and Industrial Research— 
The Director, Building Research Station, Bucknall’s 
Lane, Garston, nr. Watford (April 25). An advisory 
officer on farm economics under the Board of Agri- 
culture for Scotland—The Secretary, Board of Agrı- 
culture for Scotland, York Buildings, Queen Street, 
Edinburgh (April 80). A bio-chemust at the General 
Hospital, Birmingham—-The House Governor of the 
Hospital (May 2). An aserstant demonstrator in 
physics (woman) at the Royal Holloway College—The 
Principal, Royal Holloway College, Englefield Green, 
Surrey (May 7). A laboratory assistant ın connexion 
with the Imperial Bureau of Entomology, for work 
relating to living insecta—The Agaistant Director of 
the Bureau, 41 Queen’s Gate, 8.W.7. A laboratory 
attendant in histology at University College—Prof. 
J. P. Hill, University College, Gower Street, W.C.1. 
A woman lecturer in geography and science at the 
Truro Diocesan Training College—The Principal. A 
lecturer in geography at St. Mary’s Training College, 
Strawberry Hill, Middlesex—The Principal. A male 
laboratory assistant for a biochemical Jaboratory— 
The Welloome Physiological Research Laboratories, 
Beckenham. A profeepor of agricultyre, and lecturer in 
dairy bacteriology, dairy technology, dairy chemistry, 
dairy engineering, and dairy accountancy and econo- 
mics at the University College, Cork—The Secretary. 


Our Astronomical Column. 


Comets.—Comet Comas Bola, 1926 f, is still well 
placed in the evening sky. Several observers have 
noticed a short tail. 

The following cite a. observation is by F. J. 


Hargreaves, measured G. Merton : 
U.T. B.A. 1DE7 0. N. Decl Mag. 
Mar. 23-8729 45 38m 26-678 30° 27° 45-5” 12-5 


It had a central condensation, 5” in diameter: 


ephemeris for 04 : 


» BA. A. Deol. log A. 

Apr. 14. 55 36m 68 82°41’ 0-305 
22. © 5B 56 88 8 0-818 

30. 6 24 6 388 14 0-832 


Mr. B. Strodmgren has revised the orbit of Stearns’s 
comet, using observations until Mar. 3], and obtains : 


T 1927 Mar. 20:2338 U.T. 
w 10° 38-63) 
Q 214 86 -6741927-0 
+ 87 33-38 
log g 056631 


It has the fourth largest perihelion distance known. 
EPHEMERIS FOR Oh. 


B.A. N. Decl. 
Apr. 13. 142 57m gu 4° 41’ 
21. 14 49 59 7 42 
29. 14 42 20 10 37 
May 7. 14 34 3I 13 18 


Tor Drtronating METEOR or Oot. 2, 1926.—In a 
reprint from thë M Magazine (Dec. 1926 
and Jan. 1927), Mr. F. J. Whipple has detailed 
observations made to investigate the velocity of 
sound tranamiasion from meteor observations, as 
it seams posmble that the temperature of the air 
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may materially effect the rate of motion of sound 
W&Vee, 

The t Yorkshire meteor of Sept. 6, 1926, which 
gave a loud detonation, promised an opportunity for 
such inquiries, but unfortunately the observations 
were not of desirable apcuracy. 

Another fireball appeared on Oct. 2 moving up 
from south to north over the Channel, weet of Londo 
and on to Hertford. An appeal for data was mad 
through the medium of the Air Ministry, and 7 
Ss ae were received at the Kew Observatory. 

e evidence from the Yorkshire meteor convin 
Mr. Whipple that the thunder-like noise was produ 
The sharp d passage of the meteor through the aı 
© pP detonation of the meteor of t. 2 h 
origin. Whrpple remarks that Dr. 
Wosener had previously formed these conclusions 
from his study of the fireball of April 8, 1916. 
“Wegener points out the analogy with the noise 
produced by the passage of a shell fired from a big 
gun. It is well known that a projectile movin 
through the air with a velocity exceeding that o 
sound makes a wave like the bow-wave from & ship. 
This wave when it reaches an observer is heard as a 
sharp crack. The crack is followed by a rumbling 
noie which may be attributed to the irregularities in 
the aerial disturbance. The nature of these ballistic 
weaves is expounded at length in @ recent work b 
Prof, the pioneer of ae 


ranging. 

“ As the meteor of Oct. 2 was moving about 70 
times as fast as sound, the ballistic wave must have 
taken the form of a very sharp cone, nearly a cylinder. 
That sound was not heard beyond the end of the 
meteor’s track may be analogous to the fact that the 
ballistic wave from a shell is not heard behind the 
gun.” 

f 
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Research Items. 


Nros (SavaGe Isnanp).—As the result of seven 
months’ field work in Niue, Mr. Edwin M. Loeb has 
collected evidence relating to the ancient customs, 
history, and traditions of the island which has been 

baaka as Bulletin 32 of the Bernice P. Bishop 

useum, Honolulu. The population of Niue has been 
decreasing steadily since early missionary days, but* 
the decline is now said to have run ita course. i 
the year 1922 the deaths were 21:69 per thousand ; 
the births 26 18. One of the prominent features of 
its culture is the division of the island into endogamous 


hostile moieticee—a division which it ıs fairly safe to 
conclude is due to separate migrations. 1BtOT1 Cal 
traditions record three such migrations; munor 


differences of language, mythology, and physique 
still appear Betran ike two ends of the island, and 
these were probably much greater in prehistoric times. 
The most important piece of evidence, however, is the 
difference in physique between the inhabitants of 
Motu and Tafiti. Ihe people are undoubtedly of 
Polynesian stock. They lived under very primitive 
conditions, t.e. their political and social organisation 
was far lesa highly differentiated than that of other 
Polynesian peoples. Not only was a well-developed 
rt ha of government lacking ; but also the people 
eamselves were not grouped according to crafts and 
sae Sai There was no actual priestly class, and 
to the lack of power in the priestly class may be 
due the absence of the attribution of divinity to 
the ruling classes, of the taboo on women, and of the 
caste system imposed on the common people—features 
of Polynesian culture which developed at a relatively 
late date. There is also a lack of lengthy genealogies 
and of a well-developed stook of mythologies. Prob- 
ably Niue was settled at‘an early date and, owing to 
ite isolation, preserved its primitive institutions long 
after its neighbours had been converted to theocratic 
rule, It perhaps representa an archaic of social 
organisation once common to all Polynesian peoples. 


MIDDLE AMERICAN AROHAOLOGIOAL RESEAROH.— 
In Year Book No. 25 of the Carnegie Institution of 
Washington, which covers the year 1925-26, Dr. 
Sylvanus G. Morley reports on the work of archmo- 
logical exploration ın Central America which is bei 
carried on under the Institution. This is becoming o 
increasing umportance as the excavation and preserva- 
tion of the ere ate of Chichen Itza progresses. This 
work 18 fully deacribed by Dr. Morley and Mr. E. H. 
Morris in dealing with the Temple of the Warnors and 
the North-west Colonnade. Among a further number 
of noteworthy examples of Maya art, special mention 
is made of examples of painting in which the colours, 
having been shielded from light and air, have been 
preserved in a remarkable manner. These, with others 
which have come to light, serve to show the import- 
ance of colour rather of relief in these examples 
of Maya artistic technique. Important as this work 
is, ıt 1g overshadowed by the interest of the expedition 
of the Institution to Coba and also to Chetumal Bay 
in Yucatan, where the date inscription discovered by 
Dr. T. W. Gann, and giving the date A.D. 333, was 
examined. At Coba, the discovery of the sıte 
Macanxoc with eight Initial Series on May 24 con- 
stitutes one of the most important contributions to 
Central American archmology of the last five years. 
It practically trebles the Initial Series known from 
the Peni a of Yucatan, and promises to throw a 
flood of light on the early history of the country. 
The dates of these series run in ten-year periods from 
A.D. 354 to A.D. 418. Two other monuments of which 
the inscriptions are illegible probably completed the 
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ence. The ificance of Macanxoc lies in the 
fact that the latest date antedates the earliest date 
at Chichen Itza by more than two centuries, and 
pushes back the EOY of Yucatan a century 
earlier than the date for that event given in the Books 
of Chilan Balam. i 


FRHSHWATEE Ems in Java.—An interest 
addition to our knowledge of the distribution o 
freshwater eels has been made by Dr. H. C. Delaman 
in Java (Treubia, vol. 9, 4; 1926, and De Tropische 
Natuur, No. 10; 1928). The yes pacar 
in response to a suggestion of Dr Johs. mdt in 
his recent survey of the freahwater eels of the Indo- 
Pacific Region, that if zoology in Java would study 
the distribution there, much light would thrown 
on the problem. In the Indo-Mala Area, 4.6. 
the shallow sea surrounded by the Malay Peninsula, 
Cochin China, and the islands of Sumatra, Borneo, 
and Java, Dr. Schmidt noted the scarcity or absence 
of theae eels, whereas they were abundant all round 
this region. He assumed that the larve of the 
Pacific species of Anguilla are inferior m migratory 
power to the Atlantic species and that they are unable 
to migrate through shallow water, and so are only 
found in numbers on the coasts facing deep water. 
Dr. Delaman’s investigations resulted in a complete 
confirmation of Dr. Schmidt’s conclusions. He found 
two species of freshwater eel common in Java, the 
mottled Anguilla mauritiana and the smooth A. bicolor, 
called ‘dog-eel’ by the natives and considered by them 
‘unclean’ for food. They were present in all the 
rivers of the south coast and on the east and west 
as well, but were absent from the mvers of by far the 
largest of the north coast. The suggestion 16 
made t the development of the tropical species 
is accelerated by the higher temperature, so that 
the distance covered by the larve d their migra- 
tion must be shorter than im the cooler seas, An 
excellent map of Java is given showing the extent 
and results of the survey. 


Tam Inszor FAUNA OF THE LESSER - KNOWN 
Hawaran Isiawps.—Changes mm the fauna of the 
Haweaian Islands through the demolition of native 
forests and the extension of cultivation have resulted 
in the extermination of certain of the endemic insects. 
At the same time, the maritime importance of Hono- 
lulu as ‘ the croas roads ’. of the Pacific T facilitated 
the en through commerce of many alien cles. 
In ean of E EREA of subtraction and addition 
that 18 still alte the indigenous fauna to-day, the 
foresight of those an who inaugurated the 
“Fauna Hawaiiensis,” and saw it through to comple- 
tion, becomes inc ly evident. This work 1s the 
scientific basis Tor all sabo en progreæ in Hawanan 
entomology but, at the tıme of its paron the 
fauna of certain of the amall outlying isleta, north- 
west of the Island of Kauai, was Lttle known. In 
1923 the Tanager expedition made a biological survey 
of these remote areas and also of the still more distant 
Johnston and Wake Islands. A report on the insects 
by Mr. E. H. Bryan, jun., and collaborators, has 
recently appeared as Bulletin 31 of the Bernice F; 
Bishop Museum, Honolulu (1926). Many of these 
islets betray evidences of the of man thereon, 
in the occurrence of cosmopdiitan insecta. cpa 
the most unexpected record ıs the presence of the 
Diamond back moth (Plutella maculipennis) on most 
of the areas surveyed, mcluding the remote Wake 
Island. The establishment of a cable station on Sand 
Island explains the presence of certain insects un- 
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doubtedly introduced from Honolulu 
truly indigenous butterflies found ın the larger 
Hawanan Islands, Lycena helica occurs only on 
Necker Island among the lets fringing the archı- 
pelago, while the migrant Hypolimnas bolina was only 
met with on Wake Island Among the new species 
described mn this bulletin, nine are parasitic Hymenop- 
tora. sixteen are Coleoptera, and five are Lepidoptera 


A New SPECIES OF PARAGONIMUS —A. Gulati 
(Mem. Dept. Agr. India, Veterinary Series, vol 3, 
No 8. 1926) describes a new species of Parrgonimus 
(P. edwards:) from the lung of a palm civet (Para- 
dorurus grayi). Eight cysts were found in the lungs 
and m each were two flukes, the principal organs of 
which are described, but the accompanying illustra- 
tions are somewhat crude 


STUDIES ON SaNGUINICOLA —Dr L Ejsmont 
deserihes (Bull Acad. Polon Se: et Lettres, Ser B. 
1926. Pp 877-966 + 4 pls.) the structure and develop- 
ment of three species of the trematode Sanguinicola 
The majority of the worms were obtained from the 
heart and bulbus arteriosus of tench and carp 
(Cyprinus carpio and Carassius carasstus). The 
largest number of worms (which are usually 0 6 mm. 
to I min. long) found mn any one heart waa thirty. 
The distinctive characters of the genus and of the 
three specjes are given m detail S. armala occus 
only in tench, S inermis waa found exclusively in 
Cyprinus cerpto. and S. intermedia nsp in Carassius 
The author has found sporecvets and two species of 
cercarite of Sanguinicola in Limnacı efagnalrs and 
Bithyua leachi, and suggests that the smaller cercaria 
from Linineee belongs to Sanguinicola intermedia, anc 
the larger one from Bithynia to S armala. A table 
18 given showing the characters of other blood- 
inhabiting trematoces. 


PRESERVATION OF WILD NATURE IN CRIMEA.—The 
flora and fauna of the Crimea are of special interest. 
since these molude a large number of typically 
Mecliterranean elements and a considerable percentage 
of truly endemic forms. With the view of preservin 
natural conditions in therr virgin state, a nation 
reservation was recently formed stretching over 23,000 
hectares (Priroda, No. 2, 1927), and comprising uplands 
sng to 1500 metres, covcrecl with forests of Crimean 
beech (Faqus faurica) and oaks (three species). 
Amongst other interesting plants are large juniper 
trees (Juniperus foctidissrma). some of which are 500 
yeus old: trees of Taxus baccata, which species is 
dying out in Crimea, and white birch, w ak oocurs 
here only in amgle specimens, ay a relict of a colder 
age. Mammals occurring in the preservecl area 
inclucle the local race of cleer, an endemic species of 
marten (Martes rosanor:). ancl others, while birds are 
also represented by local species and races. Since 
1925 a biological and a meteorological station have 
been organised; the latter 18 specially engaged in a 
study oP the importance of mountain forests for con- 
densation and preservation of moisture, this being a 
very important economic problem in the Crimea, 
where deforestation of mountains resulted, as ın many 
other countries, in diminution of the mountain 
streams necessary for irrigation of Igwer-lving parts 
of the country. In 1926 a small loéal museum was 
established. 


Poisonous PLANTS OF SOUTH AFRICA.—The problem 
of stock-raising in ee ey new country 18 
often complicated by the 16le playa! by the polonous 
plants of the region. and ıt takes many years of the 
tmal and error method before the porsonous forms 
can be definitely separatecl from the harmless species. 
In this connexion the Botanical Survey of South 
Africa has performed a useful service to the agrı- 
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‘OF the two | cultural community in publishing Memoir 9, “A 


Preliminary List of the Known Poisonous Plants 
Found in § Africa’ The knowledge incorporated 
in thia work 13 mainly due to the researches carried 
out by the Division of Veterinary Education and 
Research, and while the information is yet incomplete, 
sufficient data have been collected to warrant a 
botanical desemption of such species as have been 
definitely orca poisonous. The fifty-one species of 
Pans included have been shown by experimental 
eeding tests to be injurious to stock, or by chemical 
analyses to contain powonous substances. A bref 
deseription of each plant is given, and a key to the 
genere facilitates identification of the various forms, 
which are illustrated by twenty coloured plates. In 
addition, notes on the symptoms and cliseases produced 
are appended for each species. 


ELECTRIC CURRENTS AND Puant Tissues —Prof. 
H H. Dixon and T. A. Bennet-Clark have ın- 
vestigated the reaponses of plant tissues to electric 
currents for the purpose of establishing some quantita- 
tive relation between stimulus and response, and 
their results shel some light on the mechanism of 
control of pormeability (Screntifle Proceedings of Royal 
Dublin Society. vol. 18 (NS), No 29. Feb. 1927). 
By observing the response in the actual stimulated 
cells themselves, the uncertainties connected with 
the propagation of the stimulus, and the conversion 
of the propagated stimulus into response, are olimin- 
ated. The authors And that the passage of an 
electrical ourrent through a tissue leads to a change 
in the electrical resistance ancl the permeability of 
the trasue. Pieces of Hedera helix cut 1 em square 
were used. A moderate stimulus (120 volts for 
0-1 sec ) 18 immediately followed by & very rapicl 
fall in resistance, the rate of which becomes less 

pid. After a few slight undulations, recovery takes 
place in about an hour, and resistance becomes the 
same as before stimulation. It 1s found that response 
to a stimulus does not develop instantaneously, and 
maximum change in permeability 18 only attained 
5 min.-l0 mın after stimulation. This seems to 
Indicate that the change cannot be entirely due to 
concentration ot ions in the vicinity of the membrane, 
and it seems probable that the change in concentra- 
tion of ions produced by stimulation initiates oa 
secondary colloidal change, talking time to reach ita 
maximum and affecting the structure of the semi- 
permeable membrane It 18 »upposed that the 
ability of a current to stimulate a cell 1s determined 
by the potential difference across the membrane of 
the cell 


REVERSAL OF Maqnetic Dip- IN GEOLOGICAL TINE. 
—Perhaps the inost interesting feature of the Decem- 
ber 1a3ue of Terrestrial Alagnetiam and Atmospheric 
Electricity 18 a letter by P L Mercanton on & possible 
inversion of magnofic dip in the course of geological 

Volcanic lavas in cooling are found to take up 
a feeble degree of magnetisation, which 18 very stable 
and 13 along the direction and proportional to the 
intensity of the magnetic field at the point, this 
ocoura after the lava has ceased to be capable of much 
change of form, and therefore the direction of magneti- 
gation as now observed indicates the direction of 
the earth’s fleld at the time of setting of the lava, 
except for any later tilting of the whole lava layer. 
Tt 18 founl that the magnetisation of lava specimens 
ig unaffected by considerable artificial impacta. In 
view of these facta, ıt 19 of extreme interest that 
specimens of lava from Spitsbergen, Greenland, and 
Jan Mayen indicated almost without exception a 
magnetic clip of sign contrary to that now existing 
in Arctic regions. The lava waa of tertiary epoch. 
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More recently, I have been obtained, through 
Sir Edgeworth David and others, of lava from Queens- 
land and New South Wales; they also appear to 
show a reversal of magnetic dip m the southern 
hemisphere in permocarboniferous times. These 
results are so astonishing and of such great significance 
for any theory of the omgin of the earth’s magnetic 
field that ıt is to be ho that they will impel other 
investigators to make similar measurements on 


specimens from other parta of the globe. 


CoaL¥rmips or Warias.—The National Museum of 
Wales has published a hlet by Dr. F. J.<North : 
“Coal and the elds in ales’? (Cardiff : 
National Museum of Wales; London: Oxford Uni- 
versity Preas; Js.) in order to make the Museum 
exhibita relati to the coalflelds of Walesa more 
readily intelligible. The work consists of a description 
of ooal and its constitution, of the manner in which 
coal is produced, and of the general geological 
condition under which it was deposited. ‘There is also 
a brief description of the animal and vegetable life 
of the Coal Measure od. The South Wales coalfleld 
and the coalflelds of North Wales are each desaribed 
in some detail, the useful mineral products other 
than coal which are obtamable from the rocks of the 
Carboniferous period are briefly discussed, and the 
work terminates with a bibliography in which all the 
works referred to im-the present publication are 
catalogued. The little work 1s written in a simple and 

ightforward style, and should answer quite 
satisfactorily ite of giving a clear idea of the 
origin and nature of coal to the general reader. It 
has been carefully done, and few errors have been 
noted. 


ELECTRON SoOATTERING IN Herrom.—The March 
number of the Physical Review contains a full account 
of E. G. Dymond’s work on the scattering of 
electfons by helium atoms. A preliminary account 
of these dificult experiments was given in NaTURE 
a short while ago (Sept. 4, 1926, p. 336). Differential 
pumping has to be utilised to majntain a very low 
preasure in the analysing chamber, and yet have the 
necessarily ee preasure of about 0:05 mm. in the 
attached oollision chamber. In the latter, the 

etio field of the analyaing coils has to be neutral- 
i by means ‘of an suaxili solenoid, whilst the 
electron currents are 80 that it is frequently 
necessary to use a Compton electrometer with a 
sensitivity of 25,000 mm. per volt in order to measure 
them. e principal loas of ene for the slower 
‘electrons is due to excitation of tho 218 state (20:5 
volts); for faster incident pencils there is an in- 
creasingly larger number of electrons which suffer 
retardation dver a continuous range between 22 volta 
.and several hundred volts. The angular distribution 
curve of electrons which have lost energy equivalent 
to 20:5 volta is a rosette pattern with a number of 
maxima, the main one being in the forward direction. 
As is pointed out by Dr. Dymond, the complete 
investigation will take a oonsiderable tıme, because 
of the presence of three variables, the initial veloaty 
of the electrons, their velocity after collision, and the 
angle of scattering. The field which has been opened 
up is, however, very wide, and future resulta may be 
expected to have an importent bearmmg on the 
development of atomic theory. 


Ton PROPAGATION oF FLama.—The observations 
of Mason and Wheeler on the propagation of flame in 
inflammable gas mixtures have raised the question 
as to whether the conduction of heat 18 ane of the 
factors which determine flame speeds. A comparison 
of the of flame in mixtures of different thermal 


. 


conductivity should test the mechanism of flame 
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propeestion: For this reason H F. Coward and 
. W. Jones have determined the speed of uniform 
movement of flame in mixtures of methane with air, 
and with artificial atmospheres of o n with argon 
or helium. The resulta are reported in the Journal 
of the American Chemical Sooedy (Feb. 1927), and 
ey show that the transference of en , whether 
by conduction or radiation, is so rapid that little 
in the flame speed is observed. It is evident 
that the most important factors are the amount of 
heat developed, the heat capacities of the con- 
stituents, and the rate of reaction. 


Farron OF IN THE PRESENCE OF 
CuEuicaLs.—Reports and Memoranda No. 1054 of 
the Aeronautical Research Committee (London : 
H.M.8.0. Is. net), by G. D. Lehmann, discusses 
“The Variation in the Fatigue Strength of Metals 
when tested in the Presence of Different Liquids.” 
Some work has previously been done on similar lines. 
by Haigh, J.-A. Jones, G. Slater, 8. C. Langdon, 
and others. The present experiments concern re- 
searches carried out in the ena ing laboratories 
at Oxford on the suggestion of the Elasticity and 
Fatigue Sub-Committee of the Aeronautical Research. 
Committee. The most unusual result found is the 
increase of the fatigue limit by 6 per cent. when 
the steel was tested in the presence of common salt, 
Wohler fatigue testa have been made on standard 
steels in the presence of hot aqueous solutions of 
sodium nitrate, in sodium or ammonium chloride, 
in water, after the steel had been piokled in sulphuric 
acid, and in oil. Control testa were made in hot 
water and in air at the atmospheric temperature. 
The results show that oil has no effect, while ammonium 
chloride reduced the fees: strength 16 per oent., 
and sodium chloride raised it by 6 per cent. Sodium 
nitrate produced no effect on a steel with 0°33 per cent.’ 
carbon, but lowered the fatigue Junit of 0:13 per cent. 
carbon stéel by 4 per oent. Pickling reduced tha 


fatigue strength by about 8 per cent. 


ACTIVITY COEFFICIENTS OF ELEOTROLYTES.—The 
Journal of the American Chemtoal Soctety (Feb. 1927) 
contains two interesting on the activity 
coeficienta of electrol etermined by the solu- 
aoe method. The r, by V. k. La Mer, 
C. V. King, and C. F. Mason, describes measurements 
made to test the validity of the Debye-Huckel 
limiting law when applied to salta of high sym- 
metrio valence type. Luteo-cobaltammine ferri- 
cyanide ıs a very suitable salt for this purpose, and 
its solubility was determined in solutions of potassium 
nitrate, magnesium sulphate, and sodium chloride. 
The results obtained for the first two solutions are 
in excellent agreement with the law, but with sodium 
chloride there are noticeable discrepancies. Never- 
theless, the data are interpreted as substantiating 
the limiting law, at least in ite broader aspects. The 
second paper, by La Mer and Mason, concerns the 
activity coefficients of salts of high unsymmetric 
valence. , in this case two cdbaltammine salts with 
the luteo ion as cation. The limiting law was con- 
firmed for a number of solvent salts contaimng 
univalent anions, but with solvent salts having 
anions af higher’ valency, marked discrepancies were 
noticed. It is believed that these deviations are due 
to the fact that the- higher terms in the Debye-~ 
Huckel expression for the density of electriaty have 
been neglected, factors which become moet pronounced 
for solutions of this type. Qualitative ent is 
obtained when these terms are taken into account, 
and further e enta are in progress to test the 
truth of the modifled principles when applied to 
examples in which the present form of theory fails. 
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. , James Hutton: Father of Modern Geology, 1726-1797. 


AMES HUTTON has been justly claimed by Sır 
Archibald Geikie as the ‘father of modern geo- 
logy. He was born and bred in Edinburgh, where his 
father had held the post of City Treasurer. From the 
High School he went to the University.. A chance 
reference to the potency of agua regia, introduced by 
way of illustration in a lecture on logic, turned his 
young fancy to thoughts of chemistry. He followed 
up the subject in a Jexioon; and, when presently 
Ee to a lawyer, he spent his time in making 
emical experiments rather than in copying papers. 
“With much good sense and’ kindness,” Poar 
naively remarks, his employer ‘‘released him from his 
obligations.” Medicine now seemed the only refuge. 
Hutton studied in Edinburgh, Paris, and Leyden, 
where he graduated; but_he never practised. His 
chemical e iments, wonderful to relate, found com- 
mercial application ; and, with an income in prospect, 
he turned to agriculture. For iance he went to 
Norfolk, and 1t was in England that he first developed 
an interest m logy. 

It is im le to follow Hutton in detail as Ber- 
wickshire farmer and Edinburgh man of smencoe. He 
travelled considerably, he experimented, he read, and 
he conversed. He inspired enthusiasm in his circle ; 
and it is mainly through his fmends, and after his 
death, that he exercised an influence ee course 
of geology. kent: “ Illustrations n the Kaon a 
Theory of the ” appeared in 1802 and suppli 
the fe AALOE upon stitch Lyell in 1880 ae his 
“ Pmnoiples of Geology.” Hutton himself was one of 
those men who write badly. His “ Theory of 
the Earth,” whether we turn to it in the first volume 
af the Transactions of the Edinburgh Royal Soovety, or 
in ita later expanded book form, is almost unreadable. 

Hutton made his mistakes, and in his more import- 
ant discoveries he was sometimes in part anticipated. 
This much must be taken almost for granted in 
presenting & brief account of his achievements. There 
ia, however, one failing that must be mentioned for 
fear that readers, discovering it for themselves, may 
be unduly alarmed. Hutton continually explains geo- 
logical phenomena on the basis of deaign—‘‘ the pur- 
pose-of this earth,” he assures us, “is evidently to_ 
maintain vegetable and animal lfe.” Most readers 
will consider this mode of expreasion unscientifle ; but 
they must always remember that Hutton has mghted 
himself, not only in practice, but also in words. _‘‘In 
the use of means,” explains, ‘f we are not to pre- 
scribe to Nature those alone which we think suitable’. 
for the p , in our narrow view. It is our 


urpose K 
business to learn of Nature (that is by observation ) : 


tho ways and means which in her wisdom are ado s 
Hutton’s comprehensive contribution to geology is 
that the should be, so far as possible, interpreted 
in the light of the present. His indrvidual discoveries 
may be enumerated under five headings as follows : 
(1) E Rooxs.—Hutton i 
h ; granite as igneous rooks. 
neh led him to look for i eous rocks are open to 
critaciam ; but the critama of character and behaviour 
which he adopted for distinguishing these rocks ‘from 
sediments have proved trustworthy in most of their 
applications. Verification of scientific prophecy is 
ways pleasant. Hutton foretold the intrusive rela- 
tions of granite from pae of its unstratified 
crystalline appearance. Hè confirmed his expecta- 
tions by visitmg Glen Tit and Arran. 
Without going into detail we may recall that 
Hutton would not admit that any the Soottish 


1 Brom the bieen address, delivered on Feb. 16 by B B. 
DSE the Edinburgh Geological Soalety. l 
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igneous rocks had reached the surface; all were, for 
him, “ subterraneous lavas.” The credit of recognis- 
mg ancient surface lavas belongs to Hutton’s contem- 
poraries; Arduino and Deamarest, working in recently 
extinct volcanic tracta of southern Europe. 

(2) Exevarion.—Hutton claimed that the’ ancient 
consolidated sediments now 80 widely exposed to view 
have been elevated. Most other geologists had with- 
drawn the sea, instead of el the sediments. 
Hutton, however, emphasised the folded and fractured‘ 
nature of the upheaved sedimente. He also looked - 
for, and found, unoconformities, which proved, to his 
satisfaction that, cycles of elevation, and erosion are 
followed by cycles of depreasion and sedimentation. 

(3) Erostiow.—Hutton’s conception of the con- 
nexion of lan with commonplace erosion is 
MEY modern in its more esential features. It 
is true that in this great matter he was anticipated 
by Desmarest—so far as publication is concerned ; 
but there can be no question of the originality of his 
views, and of the influence they had upon the develop- 
ment of science. ‘From ‘the top of the decaying 
pyramids to the sea,” he says, mM summarising his 
arguments, ‘‘ throughout the whole of this long course, 
we may see some ee ofthe mountain moving some 

of the way. hat more can we wish ? othing ' 
ut time.” ` 

(4) GmoLogioat Trxe.—Hutton realised to the full 
the immensity of geological timé: He had satisfied 
himself that the various processes of erosion are 
observable realities, and that. they stand in causal 
relationship to the details of landscape. He was un- 
deterred by the fact that Roman roads can still be 
traced across the hills of Britain, and that one of their 
sea-baths cut into the rocks of the Mediterranean 
shore remains ilt. ‘His deduction is confident. 
The antiquity of history is but the yesterday of geo- 
logy. In geology itself he saw “no vestige of a 

imning—no e eve 

5) Guacraps.—Although Hutton was often puzzled 
by the transport-of boulders in his native land, he did 
not conjure Scottish glaciers to do the work. On 
the other hand, he did propose a former vast extension 
of existent Swiss glaciers to account for the distribu 
tion of Mont Blanc boulders which de Saussure had 
ascribed to deluges. ‘‘ Let us now consider,’’ he says, 
“the height of the Alps, in general, to have been 
much ter than it is at present; and this is 4 
supposition of which we have no reason to suspect 
the fallacy, for the wasted summits of those moun- 
tains attest ita truth. There would then bave been 
immense valleys of ice sliding down in all directions 
towards the lower country, and ing large blocks 
granite to a great distance, where ey would be 
variously deposited, and many of them remain an 
object of admiration to after ages, conjecturing from 
whenoe or how they came.” ; 

After perusing Hutton’s ‘‘ Theory of the Earth,” 
the reader may well inquire whether there.is any 
fundamental geological conception to which the author 
has not contributed. There -is one. Hutton used 
foasils as an indication of ancient conditions of deposit 
and as evidence of upheaval. He did not recognise 
the succession of life which they record. Scottish 
foesils are not as e rule so unlike modern forms as 
are the ammonites of d. It was natural for 
Newton's contemporary Hooke (1635-1708) to surmise 
on the extinction of anaient a aca ; and for 
Hutton's contemporary, William Smith.(1769—-1889), 
to establish that “ strata ’’ can be “‘ identifled by their 
organised fosmls.” No Soottish geologist need grudge 
these laurels to the Southerner. " 


~ 
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The Morphology of Filterable Viruses. 


HREE brief pa in the December number of the 
pietu a bat Microscopical Sootety by J. E. 
Barnard, J. Smiles, and F. V. Welch, discuss the t 


iifficulties of determining the outward forms of the 
Jiterable viruses, aud some contribution is made 
towards improved methods of attack. Mr. Barnard 
states that all ordinary bacteria may be stained and 
their size and form demonstrated if they are not less 
than 0 2 n in diameter. The virus of bovine pleuro- 
pneumonia, which can be definitely and readily grown 
in artificial media, comes within this limit, but ite 
minute size has precluded any satisfactory knowledge 
of its real ap ce and of any possible phases 
through which it may paes in its growth oycle. 
Staining processes, moreover, have not helped matters. 

Mr. Bia has, by the aid of a dark- ground 
oul-immersion objective 


granular forms with occasional-elliptical and oylindrical 
masses. These may be Ao close 


links. Short connecti 
have, however, been detected. As the culture ages, 
tho number of organisms per group diminishes, and 
finally the culture shows merely single spheres, some 
with attached ules and some without, and 
ules. . Smiles suggests that in growth 
the initial spherical form elongates to form the 


cylindrical type, and this latter breaks up again into i 


two or three small spherical or ular forms. After 
48 hours? incubation the eylindrical form may agmi 
break up into a chain of four or five granules which 
finally aasume spherical form. 

In the course of his work Mr. Smiles has also made 
use of pleuro-pneumonia cultures grown on thin films 
of et ‘on ordinary microscopic slips as described 
by Mr. F. V. Welch. The method employed by him 
is eminently suitable for the object in view. It 
should. not, however, be described as a new method, 
but only as,one gf many modifications of an old and 
extremely. useful fnethod for studying cultural growth 
in situ both in the fresh and in the fixed and steined 
condition. 7 





University and Educational Intelligence. 


Tas annual conference of the Association of 
Teach in Technical Institutions will be held thid 
ear at Plymouth on Friday, June 8-Tuesday, June 7. 
Tho provisional programme includes, in ition to 
the business of the Conference, a number of éxcursions. 
enta are being made to visit, amongst other 
laces, the Seale Hayne Agricultural College and the 
Marino Biological Laboratory, Plymouth. An im- 
portent feature will be an educational and industrial 
exhibition in the Guildhall on June 4-10. 


APPLicaTions are invited for the Astley Cooper 


Studentship at Guy’s Hospital, value £150 per annum, 
plus an additional sum of £50 for ge teen The 
studentship is tenable for three years. By the terms’ 
of the of the founder, the studen may not 


be awarded to any member of the staff of Guy’s or 
St. Thomas’s Hospitals, or to any one related by 
blood or affinity to them. Particulars may be 
obtained from MroC. H. Fagge, Guy’s Hospital, §-E.1. 
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The latest date for the receipt of applications for the 
atudentahip is,May 81. 


Tae Charles Lathrop Pack Forestry Trust, founded 
by Mr. Charles p Pack, president of the 
American Tree Association, has given 180,000 dollars 
for the endowment of a research professorship in 
forest soils in Cornell University. Generous provision 
has also bean made for the of the advanced 
investigations to be undertaken, which will be done 
in the New York State College of Agriculture. The 
proposed work is a new development in forest re- 
search in the United States. . Pack has made 
other large gifta for the promotion and support of 
education ın forestry. tly announcement was 
made concerning the Charles Lathrop Pack Demon- 
stration Forest, 2500 acres of white-pme land on the 
main Adirondack highway near Lake George; and 
he has given land or endowments to other American 
forestry schools, including the New York State College 
of Forestry, the Yale Forest 8chool, and the University 
of Washington. 


Tue fifth Pan-American Child Co is to be 
held at Havana in Cuba with the official support of 
the Government. Owing to difficulties amsing trom the 
hurricane the date has been oned until ber 
1927. An international ibition on child hygiene 
will be held ın connexion with the meeting. The 
Congrees will be divided mto six sections, dealing 
with medicine, hygiene, sociology, education, oho- 
logy and legislation, and the Anguaga admi will 
be Spanish, English, Portuguese, and French. There 
will be two governmental sessions, for official delegates 
only; at these, resolutions prepared by the committee, 

be put to the vote. A draft programme has been 
prepared with twelve leading topics for each section. 
As compared with other educational conferences it ig 
Mune to note the greet stress on the medical 
aspects of our problems. The -General is 
Dr. Felix Hurtado, Circulo Medico econ 15), 
Habana. Some informatidn in English typescript has 
also been circulated by the Commissioner of 
tion, United States Department of the Interior, 
Bureau of Education, Washington. 


AFTER an experimental iod of five years, a 
record of which is given in ort of the’ Central 
Scholarships Committee of the j ‘of Agri- 
culture and Fisheries {London : 8.0.), the 
Government has decided to contanue the awards of 
echolarsbips for the sons and daughters of agri- 
cultural workers under, & analy modified scheme. 
Junior scholarships are provided for short courses in 
agriculture, horticulture, dairying or poultry-keeping 
at farm institutes, while senior scholarships are 
intended for diploma or d courses 1n agricul- 
tural, j , or allied sciences at universities or 
appropriate colleges. The senior grade is normally 
reached after passing through the junior e, but 
certain sia dene may. be made. All scholarships 
will allow of attendance at the courses free of cost 
to the parents. Candidates must be either bona fide 
workers in agriculture or sons or daughters of i- 
oultural or rural workmen, or of working batlifta 
and smallholders whose means are comparable with 
those of agricultural workmen. Provided that a 
sufficient number of suitable applications are re- 
ceived, about one hundred and twenty junior, ten 
extended junior, and ten senior soholarahips will be 
awarded this year. Forms of application, to be 
returned before April 80, and tall 


igulars may 
be obtained from the Secretary, i of Agri- 
culture and Fisheries, 10 Whitehall Place, London, 


8.W.1, or locally from the offices of County Counauls. 
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Calendar of Discovery and Invention. 


April 17, 1823.—Though Dalton in 1801 had 
remarked, ‘‘ There can scarcely be a doubt entertained 
respecting the reduoibility of all elastic fluids of what- 
ever kind into liquids, and we ought not to despair of 
effecting it ın low temperatures and by strong 
pressures exerted on the unmixed gases,” ıt was not 
until 1823 that the question was submitted to 
systematic experiment. aang then first obtained 
hquid chlomde and afterwards hquid carbonio acid, 
ammonia, ete. The details of this work were given 
to the Royal Society by Faraday in two papers dated 
Mar. 13 and Apni 10, and on April 17, Davy in another 
paper suggested the employment of some of these 
substances as mechanical agents. 

April 17, 1891.—Alechanical traction on common 
roads long met with opposition from the authorities, 
and it was an important gain when on April 17, 1891. 
Leon Serpollet receiver! authorsation to place his 
steam cars on the streets of Pans. 

April 19, 1758.—On this day John Dollond obtained 
a patent for his achromatic telescope, and that same 
year he received the-Copley Medal “for his curious 
experiments and discoveries concerning the clifterent 


refrangibility of the raya of light,’ communicated to . 


the Royal Society. 

April 21, 1686 —As is well known, the publication 
of Newton’s “Principia” was mainly due to Halley. 
On April 21, 1686, Halley read “A Discourse concerning 
Gravity” to the Royal Society as preparation for the 
‘incomparable treatise of motion almost ready for 
the press `™; rix days later. Dr Vincent presented to 
the Society the manuscript of the first book of the 
“Principia,” and on May 19 the Society resolved that 
“Mr. ewton's Philosophie Naturalis ee 
Mathematica be printed forthwith in quarto, in a fair 
letter ” 

April 21, 1783.—One of the great scientific con- 
troversies of the eighteenth century concerned the 
discovery of the composition of water The experi- 
ments of Cavendish wero desorbed in a paper in 
January 1784, but Watt, so early as April 21, 1783, 
had written to Black, “In the cdeflagration of in- 
flammable and dephlogisticated aira, the airs unife 
with violence—become red hot,—and on cooling 
totally disappear. The only fixed matter which 
remains 18 water, and water, light, and heat are all 
the products Are we not then authorised to conclude 
that water 1s composed of clephlogisticated and in- 
flammable air ? ” 

April 22, 1663.—The first Charter of Incorporation 
of the Royal Society was granted in 1661 butit having 
been found that this failed to give the Society certain 
privileges essential to ite welfare, a second charter was 
obtained, the patent for which was dated April 22, 
1663. 

April 23, 1868.—In a paper read to the Royal 
Society on April 23, 1868, Huggins described the first 
successful investigation of the motion of the stars in 
the line of sight by the application of Doppler's 
principle, announced in 1842. 

April 23, 1884.—It 1s estimated that the develop- 
ment of the steam turbine has halved the cost of the 
generation of electricity. Though there had been 
many earlier inventions, no advance was made until 
1884, when de Laval and Sir Charles Parsons secured 
their patents. The patents of Parsons, Nos. 6734 
and 6735, taken out on April 23, 1884, were for 
“ improvements in electric generators and in working 
them by fluid pressure ” and for “improvements in 
rotary motors actuated by elastic fluid pressure, and 


applicable algo as pumps. TE 
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Societies and Academies. 


LONDON. 


= 


Institute of Metals (Annual General Meeting), Mar. 9. 
—D. Hanson and Grace W Ford: Investigation of 
the effecte of impurities on copper Pt v —The 
effect of bismuth on copper. Experiments on copper 
containing up to 0 I per cent. of bismuth confirm the 
great embrittling effect of bismuth, and indicate that 
when more than a trace of bismuth alone is present in 
copper, the working properties, particularly the colcl- 
working properties, are seriously affected. The solict 
rolubility of bismuth in copper has also been ım- 
vestigated —Clement Blazey: Brittleness in arsermcal 
copper. A deseription 18 given of a type of brittleness 
in arsenical copper tubing noveloped: be annealing mn 
the temperature range 450° to about 630° C. The 
susceptibility to bmttleness was inherent in the ‘ax cast’ 
billets from which the tubes were made, and no altera- 
tion m hot and cold working methods could eliminate 
it. The degree of susceptibility varied from billet to 
billet, but the variation could not be connected with 
chemical composition. After remelting. no trace of 
brittleness could be developed. Overa period of several 
years the brittleness was encountered in a certain mill 
on three occasions, and appeared to be connected with 
the composition of the refinery charges and with‘ 





melting operations. š 
Mar. 10.—R. Genders: The penetration of mild 
ateel by brazing solder and other metals The crack- 


ing of mild steel under slight strew when heated and 
wetted with brazing solder is due to rapid imter- 
crystalline penctration of the steel by the brass. 
Copper behaves similarly to brass, but zinc, tin, and 
solder have no perceptible action. The 
phenomenon of intererystalline penetration is m many 
cases of a complex character, involving a third factor. 
—H.J. Miller. The penetration of hras by tin and 
bolder, with a few notes on the copper-tin equilibrium 
ciagram. The cracking of atresse! brass articles by 
a process of intercrystalline penetration when in 
contact with molten solder of the tin-lead variety 18 
associated with the phenomenon of ‘ »heason-cracking ’ 
and-the penetration of mercury into brass. Tensile 
tests upon brass test-pieces surrounded by various 
molten metals and solders indicate that the stress 
required for penetration to take plaBe ıs much higher 
than that required for the penetration of mercury. 
The eutectic composition of the series copper-tin 
alloys occurs with about 0 7 per cent. of copper as 
against l percent by Heycock and Neville, 2 per cent. 
by Cuertler, Shepherd, and Blough, and 5 per cent b 

Giolitti and Tavant: —Harold J. Hartley: The tack 
of molten metals on certain non-ferrous metals and 
alloys Penetration of the molten into the solid 
material occurs when the latter ıs stressed in tension 
Fully annealed materials are attacked at very low 
stresses with ultimate breakdown.—H Moore and 
S. Beckinsale: Notes on the manufacture and pro- 
perties of hairsprings To raise the elastic lımıt to 
the wired degree, hardening by heat-treatment or 
by cold-working 18 necessary, but all hardening 
P are liable to produce a state of imperfect 
elasticity detrimental to the spring. The use of low- 
temperature heat-treatments to restore elasticity 
after cold-working (drawing, rolling, and the coiling 
of the spring) 18 describe. Steel hairsprings are 
subject to corrosion, but elinvar is lughly resistant. 
Hargreaves: (1) The application of strain 
methods to the investigation of the structure of 
eutectic alloys. Investigation of the lead-tin, tin- 
zinc, and copper-silver eutectics shows that straining 
by suitable methods results in markings due to slip, 
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similar to those which occur in the case of pure 
metals. The orientation of the lead-tin eutectic is 
apparently determined by that of the tan. (2) Note 
on the crystallisation of the lead-tin eutectic. Stram- 
ing and etching methods applied to a 80-lb. ingot of 
lead-tin eutectic show the exterior to possess the 
largest maze with absence of distmet colonies. 
The middle consists of much amaller crystal units in 
the form of distmct colonies of coarser eutectic 
structure.—J. D. Grogan: The mfluence of calcium 
on aluminium containing silicon. With an appendix 
on the estimation of calcium in aluminium alloys 
by P. G. Ward. Calcrum combines with the silicon 
present in commercial aluminium, forming a com- 
pound, probably CaSi,, which is almost insoluble in 
solid aluminium at all temperatures and exerts no 
age-hardening influence. By removing ailicon from 
solid solution in aluminium, calcium improves the 
electrical conductivity of ‘the latter—M. Hansen : 
Note on the magnesium-rich esium-copper alloys. 
Some indication of the phase boundary of the solid 
solution. of magnesium with copper has bean obtained. 





The quenched alloys show no perceptible hardening’ 


by agemg.—R. Genders: The mechaniam of inverse 
segregation in alloys. With an appendix on the 
accurate determination of copper in bronze by 
electrolysis by R. A. F. Hammond. None of the 
hypotheses = has been pnt‘forward to acdount 
for the occurrence of inverse tion in alloys is 
fully in accordance with experimental fact. Some 
further factor must be taken into consideration. In 
extreme cases of inverse segregation, exudation at the 
surface of the casting occurs simultaneously with the 
ce evolved . The variation of compoaitaon 
in chill-cast slabs of bronze contaming 5 per oent. tin 
made by various methods of casting were determined: 
Oonsidering the flow taking place in the mould during 
the formation of the ingot in relation to these results, 
a general theory of inverse segregation is advanced, 
m which the gas constituent in alloys is considered as 
part of the system. 
solution in the metal is regarded as of primary import- 
ance in determining variations in composition in the 
solid casting.—K. Honda and H. Enda: etic 
analyais as a means of studying the structure of non- 
magnetic alloys. The present investigation is to 
show by means of examples that etic analysis 
applied to the case of non-magnetic Tat, which 
are etic or diamagnetic, affords a convenient 
method of stud the equilibriutn diagram for the 
alloys consistigg of these elements. Not only is the 
melting point or the transformation point of an 
element given by a sharp discontinuity of the sus- 
ceptibility-temperature curve, but the liquidus and 
the solidus of an alloy are also- marked ia 
break or bend. In some cases, small slabiky 15 
marked by a very abrupt diminution of the 
diamagnetic susceptibility of one oomponent on 
adding a small quantity of the other. Magnetic 
analysis is also convenient for the study of the actual 
state of an alloy when above ita mal pomt, that 
is, in detecti the existence of an intermetallic 
compound in the liquid phase, the degree of dis- 
sociation of the eee ey i with the rise of tempera- 
ture, etc.—J. Newton Friend and W. E. Thorneycroft : 
Note .on the silver contents of Roman lead from 
- Folkestone and Richboro’ Castle. Specimens of 
Roman lead from Folkestone and Richboro’ Castle 
PES 0-0072 and 0:0078 per cent. respectively 
of silver. 


Geological Society, Mar. 9.—L. J. Chubb and W. 


Campbell Smith: The geology of Maiao (Society 


Islands). Maiao, or Tubai u, which lies some 
, 50 miles west of Tahiti, consists of a small volcanic 
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island about a mile long and 800 feet high, encircled ` 
by & barrier-reef six miles in diameter. e volcanic 


collected from the central island include a 
basalt with numerous phenocrysts of olivine and augite, 
of the ‘known to be abundant in Tahiti and the 
Austral ds, a phonolitoid nephelme-tephrite, 
end an olivine- j basaltoid nepheline-tephrite 
somewhat similar to those described Rurutu.— 
C. I. Gardiner : The Silurian inlier of Woolhope ; with 
palsontological notes by F. R. C. Reed. The seen 
in the inlier are those between the Llandovery and 
the Downtonian. The up ost beds frequently 
show a slightly eroded and on this reste a 
conglomerate of alay-pebbles or limestone ig, wee 
fall’ afisk rercmiie donnine the base ai ie - 
toman. Higher up come false-bedded sandstones and 
shales, and the highest beds seen are sandstones 
Eagan Lingula cornea. The inlier has been affected 

y pressures in two directions. One from the south- 
weet has markedly affected the southern portion of 
the inlier, at places bringing Downtonian deposits 
into contact with the Wenlock Limestone. The main 
result was the bending of the Silurian rocks into an 
antaalme. Pressure produced an anticline, the 
axis of which runs north-north-east and south-south- 
west. The two preasures have produced a more or 


leas dome-like ent of the beds, but much 
faulting has gone on in of the area near Sollers 
Ho Old Sutton, Woolhope Cockshoot. Dr. 


F. R. C. Reed describes fourteen new species and five 
new varieties of brachiopods, Jamellibranchs, gastero- 
poda, and trilobites. 


Optical Society, Mar. 10.— Basil Graves : Microscopy 
of the li eye. The uses and advantages 
illustrated of using a narrow beam of light for 
illumination and ing that the axs of o - 
tion 18 sọ positioned as to place the object under 
view in the most favourable condition for a. 
against a bright or dark background as the case may 
be. The non-coincidence of the, observing and 
Uluminating axeg also enables troublesome specular 
reflections from the corneal and lens surfaces to be 
eliminated. Ilummation by means of the reflection 
of the narrow beam from the ins, termed by the 
author ‘retro-lumination,’ is deseribed. The ren- 
dering visible of the track of the light beam through 
the ocular media is explained and a term ‘ relyocency ’ 
suggested for this property. As the result of oon- 
tmued observation over a period of years, the probable 
duration of certain conditions, in the ine lens 
for example, is capable of estimation. 


Physical Society, Mar. 11.—G. M. B. Dobson and 
I. O. Griffith : Measurements of absorption coefficients 
of light filters. A portion of the alit of a spectograph 
ia covered by the absorbing medium, and in front of 
the nE D plate or of the slit a neutral wedge 
is p e resulting spec consists of two 
P E S ee paed t the 

ter and the wedge, the other to light which has 
traversed the wedge only. From a knowledge of the 
distance between two pointa, one in each part of the 
nada: ei which are of the same density, the 

pam coeficient of the filter at any wave-length 
may be determined. The source of light need not be 
constant.—T. L. Ibbs and L. Underwood: A com- 
parison of the behaviour in thermal diffusion of 
nitrogen and carbon monoxide, and of nitrous oxide 
and carbon dioxide. The gas analysis required in the 
measurement ot the effect is made by means of the 
Shakespear katharometer. The behaviour of nitrd- 
gen is amilar to that of carbon monoxide. The effect 
i by carbon dioxide is generally a little pa 
that given by nitrous oxide. © pairs of gases 


+ 


are , 
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examined provide a special case for the application of 
the apes Bria en theory, as in each parr the mole- 
cular weights and mean collision areas are the same. 
It can thus be deduced that the molecular fleld of 
nitrogen 18 similar to that.of carbon monoxide, and 
that the field of carbon dioxide differs little from that 
of nitrous oxide.—Robert R. Nimmo: Relighting of 
a neon lamp when momentanly extinguished at 
voltages below the striking potential. The time for 
which the continuous discharge of a neon lamp may 
be interpreted without putting out the lamp 18 of the 
order of 50 micro-seconds and depends on the voltage 
acros the lamp and on the current passing through it 
—Q. B. Deodhar: Electricity of dust clouds The 
factors governing the phenomena of electnoity of 
dust storms are: (1) Material of the dust; (2) its 
gize; (3) the gas raising the cloud, (4) the velocity 
of the gas; (5) the temperature. The first two factors 
are discussed. The electncity developed ıs of frictional 
nature Bome quantitatrve eatiumates of electrifica- 
tion of chlorides and nitrates of sodmim and potassium 
are made, R that chlomdesa of sodium and 
potassium are equally efficacious, whilst sodium nitrate 
18 about 44 times as efficacious as potassium nitrate. 
ba pr pana and graded dusts, ıt 18 shown graphi- 
cally that, other things being the same, the number 
of volts developed by blowing creases very rapidly 
as the size grows less. 


Mineralogical Society, Mar. 15.—C. E. Tilley: A 
melilite - spurrite - Ca,8iO, assemblage from Larne 
(Antrim) This contact metamorphic assemblage, 
together with merwinite, perovskite, wollastonite, 
mpreno and other minerals, ocours at the borders 
of Cretaceous lunestone and a Tertiary dolerite near 
Larne. The rocks give evidence of considerable 
chemical interchange during metamorphism.—G. T. 
Prior: Alkaline rocks from Nimrud volcano, Armenia. 
Nimrud was a centre of eruption of alkah rocks 
simular to those of the Rift Valley, East Africa. The 
lava forming the main mass of the rim ancl the floor 
of the crater 18 a soda-rhyolite (comendits) containing 
anorthoclase felspar and the soda-pyroxenes and soda- 
amphiboles segirine, coasyrite, and rmebeckite. More 
basic lavas overlying the socda-rhyolites resemble the 
kenytes of East rica In containing numerous 
corroded POAN AIRIA of anorthoclase. Ordinary 
olivine-basalts with phenocrysts of labradorite also 
occur.—G@. Greenwood. MKRotating crystal X-ra 
photographs. The first part of the paper deals wit 
thia method of crystal analysis as used in the German 
laboratories, where 1t was studied by the author. Two 
substances, tetramethylammonium iodide N(CH,),I 
and tetraethylammonium iodide N( ),I were 
investigated. The umt cell of N(CH,) L 1s a tetra- 
gonal unit of dimensionsa=8 05 A.U andc=5:76A.U., 
and the space group is either D! or V?, most 
probably the latter. Hence the crystal class is not 
the holohedral one proposed by L. V The 
umt cell of N(C,H,),I] has dimensions a= 12-29 A.U., 
c=6-82 A.U. when referred to the axes demanded 
by the scalenohedral space up Wy to which the 
substance belongs. A smaller unit can be found, 
using as a axis half the base-diagonal; the cell then 


has a=8 86 A.U. and c=6 82 A.U. The mt n 
and the 10d1ne atoms in both substances are tallo- 
graphically identical, but the methyl and ethyl 


radicles may be half of one kind and half of another. 
The hypothetical structures su ted for these 
substances by Groth. as deduced from topic axes, 
ere also ciscussed.—L. J. Spencer: Biographical 
notices of muneralogists recently deceased (third 
series). The average age of the forty lives deserıbed 
was sixty-eight years. 
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Royal Meteorological Society, Mar. 16.—Q. I. 
Taylor: Turbulence (Symons Memorial Lecture). 
Turbulence is a condition of motion in a stream of. 
fluid which occurs when it flows past solid surfaces 
or when two layers of fluid flow over one another. 
Turbulence increases the diffusing power of air until 
1t 18 100.000 times as great as that of air at rest. So 
great is this effect that in the case of tidal motions in 
the sea it is possible to prove that turbulence 18 
responsible for the gradual slowing down of the 
earth’s rotation, and consequent lengthening of the 
day which astronomers have been able to observe. 
Some observations of the details of turbulence show 
that eddying motion in the atmosphere 1s spread out 
equally in all cliiections in space. 


DUBLIN. 


Royal Dublin Soclety, Feb. 22.—E J. Sheehy: 
The correlation of nutritive value with dry matter 
content of pastures. Two pastures, in which the 
nutritive value or stock-carrying capacity was in 
ithe ratio of about 3 to 1, were com The 
chemical analysis of the dry matter of the herbage— 
total nitrogen, ether extract, crude fibre, nitrogen- 
free extract, and total ash—showed no material 
difference, nor did the digestibility of the herbage 
from the two pastures differ. A difference in dry- 
matter content, which amounted io about 25 per cant. 
in favour of the richer pasture, was revealed; anda 
correlation was established between the dry-matter 
content and the proportions of grasses, clovers, and 
broad-leaved miscellaneous plants (weeds) present.— 
J. Wuson: The maintenance requirements of cattle on 
different kinds of rations and at clifferent rates of 
production. Contrary to I<ellner’s and Armsby’s 
assumption, ıt has been shown that maintenance not 
only rises with the rate of production, but that the 
rse 13 accelerate! as the rate of production rises. 
The present paper discusses ‘dynamic action’ and 
suggests that such action is really a part of the 
digestive process, and the heat set free a result of the 
work done. 


PaRIs. 


Academy of Sciences, Mar. 7.—The president 
announced the death of Charles Graebe, correspondant 
for the Section of Chemistry —Mesnager: The 


rectangular beam loaded at a point Angle undor the 
charge when 1t-becomes ey long. Consequences 
for platea.—André Blondel. Methods for position- 


finding by Hertzian waves.—E Mathias: Contrbu- 
tion to the study of fulrmmating material (lightning) : 
examples of spontaneous clecomposition —AI Potron: 
The distribution of a system of integers ın groups of 
given sums.—Beniamino Segre. The diagrams of prob- 
ability —Paul Alexandroff: A new generalisation of 
the Phraenón Bronsa theorem.— Jacques: Networks 
the tangents of which belong to linear complexes.— 
GQ. Pólya. A theorem of Hadamard -relating to the 
multiplication of singularities —Hadamard: Remarks 
on the preceding communication. — P. Tritzdica: 
A certain system of partial differential equations.— 
D. Riabouchinsky: Some cases of cavitation. — 
Raoul Ferner: Planck's oscillator.—Nicolas Kryloff: 
The approximate integration of some ee ciffer- 
ential equations of mathematical phyzıcs.—l éon 
Brillouin: The statistics of ight quanta (photons).— 
H. Pélabon: Reotifying contacts —5. Pina de 
Rubies: The arc spectrum of gadolinium. Measure- 
ments made at the normal pressure, between 43100 
and \42200.—H. Jedrzeyowsk:1: The ionising powers 
of RaB and RaC —F. Bourion and E. Rouyer. The 
determination, by the boiling-point method, of the 
affinity relative to the formation of complex com- 
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unds between cadmium halides and the alkaline 
ides.—H. Devaux and E. Aubel: The absorption 
of ions by : pis Gen ee A 
capable of absorbing the ions Ca, H, Na, ; 
quinine, and the action is reversible. Glass behaves 
as @ gel, since adsorption takes place not only at ita 
surface but also in its mass.—J. E. Verschaffelt : The 
aoe heats of a sufficiently cooled condensed phase. 
adverse criticism of & recent communication under 
the same title by M. Perrakins.—Henri Marcelet : The 
heats of combustion of some oils of marine animals. 
Data are gi for eight samples of oil, rangmg from 
8700 cal. to 10,790 cal. —A. Travers and 
Jouot: The iodametric estimation of the antimonic ion. 
The reaction between antimonic saltas and potassium 
iodide is complete im the presence' of a considerable 
Propor aon of oancentrated hydrochloric acid.—Ch. 
ourtot and O. Vignati: Researches in the fluarene 
sgries.—André Meyer: `The sulphonation of anthra- 
enone in the presence of mercury.—Ch. Maurain: 
e distribution of earthquakes in latitude. A 
statistical study shows that the frequency of.earth- 
quakes is greater the amaller the latitude.—D. 
Faucher and E. Rougetot: Contribution to the study 
of the mistral—P. Martens: The vital structure of 
the nucleus and the action of fixing ta.—A. 
Guilllermond: Cytological and taxinomic observa- 
tions on yeasts of the group of the Sporobolomyces.— 
J. Sxymanek: Some Sbesraaticus on the morphology 
of the mycelium and suckers of Ph ora wfestans 
in the tubercle of the potato.—Boodan Varitchak : 
The development of the ithecium in Oordyceps 
miltiaris.—P. Cappe de on: The descendance of 
double monsters of phasmids.—Maurice Fontaine : 
The co tive compressibility of the serum and 
the bl globules of the herse. The blood serum of 
the horse is less compreasible than an isotonic solution 
of common salt. e complete blood is leas ocom- 
le than the serum of the same blood.— 
Douris and Georges Giquel: A method of differentia- 
tion of pathological sera (canoer, syphilis, tuberculosis). 
© laractan of canoer serum. The turbidity 
produced by the addrtion of varying quantities of 
distilled water to the serum is compared with the 
same serum diluted with 0-9 oent. sodium chloride 
\ solution. The differance in'the optical density of the 
two tubes is determined in the Yvon photometer. 
The differences observed with normal sera are given 
by numbers between 0-and 8, for hilitic sera, 
numbers between 8 and 10. If then pr ed 
than 10, under the experimental conditions d s 
the diagnosis is in favour of cancer.—Y. Manouellan 
and J. Viala: Encephalitozoon Negrii, the parasite of 
encephalomyelitis in young dogs.—A. Borrel: The 
verminous etiology of certain cancers. j 


QENAVYA 


Physical and Natural History Society, Mar. 83.—F. 

- Chodat: The importance of isoelectric points in the 
gael arate and: activity of ferments. The author 
studied the mother-liquors of the following 
forments : saccharogenase, prunase, catalase, tyrosin- 
ase. In most cases several minima of dispersion 
occur in hydro-alooholic media which are considered 
as indices of isoelectric points, each mmimum corre- 
sponding to one of the amphoteric electrolytic colloids 
which are dispersed in the extract.—S8. C. Guha: 
The preferential electric conductivity of the pidtal of 
some plants. The pistil of the ta studied shows 
a bastpetal preferential conductivity for the incident 
current, a i which apen aftar pollina- 
tion.—E. Briner and A. Schidlof: The ebulioscopic 
paradox. It is established by calculation t 
external work is effected by the atmospheric presure 
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work is much 


during the condensation of the vapour, and that this 

rg oe than the compensating work, 
evaluated onthe basis of a reversible transformation. 
—E. Cherbuliez and P. Rosenberg: Jesearches on 
the silicates. Having applied the d ination of 
electribal conductivity to kaolin, and orthose, 
and to their mirtureg, the authors have proved that 
kaolin ts v variations as a function of 
the time to reach a limiting value. and this for several 
values of the temperature. The phenomenon is 
irreversible and follows the law of a monomolecular 
reaction.—P. Balavoine: The refractometric estima- 
tion of alcohol im fermentation products. The 
refractive indices of wine distillates have been 
examined, and it is ahown that the volatile acidity 
of these distillates (mainly due to acetic acid) modifies 
these indices in & manner not permitting the use of 
an empirical correction table. A table has been pre- 
pared, based on the experimental data, which agrees 
well with the metric measuraments.—R. Wavre: 
The stratifloation of the planeta and Fredholm’s 
equation. Fredholm’s ion, to which the prob- 
lem of the stratification of the planeta may be 
reduced, possesses a symmetrisable nucleus. 


VIONNA. 
Academy of Sciences, Feb. 17.—A. Kieslinger : 


Second preliminary rt on logical petrographio 
esardi a tie Su herm Kor Alpa ol Biria A 
survey of the Kor oe eee including Unter- 
dsberg - Wolfsberg. The 
present reports concern metamorphic rocks and 4 
series of oe E pecnliarities—destratification 
( Enischteferung e, ; 3 
ot EPEE ( ) PUR D mics 
ist (Glimmerschisfer). Between textures of 
the, injection-changed rocks emerge remains of stall 
older textures (Durchbewegungstezturen). The lamelli- 
form gneisses with streaky texture are clearly intrusive 
rocks. 


Official Publications Received. 


Barri. 


te Reviews and Biolog cal of the Cambridge Philo- 
sop Bocisty. Edited by H. Munro Fox. VoL 3, Ko: 12, March. Pp 
91-197. (Cambmdge.) 121 6d. net. r 
- Aeronautical Research Committee: Reports and Memoranda. No. 1054 
(AL 48): The Variahon in the Fatigue Staength of Metals when tested in 
the Pressnes of Different ude. By G.D. Lehmann. Work performed 
Board of the Departinent of Scientific and 
(LF 184.) Pp. 18+14 platen, le not. No. 1086 
ed 299): Algebraic Formulæ for the Performanoe of an Arrcreft at Full 


T. 2206.) Pp 18. 9d. net (London: H M. Stationery Office) 
Colony and Protectorate of Kan . Serenth 
Annual Re 1924. Pp H (Narob: ent of A ture.) 
The logikal etaons. Edi Carl 


tsh i by 
Rea and J. Hascabateon, Vol. 12, Part 1, March 28, Pp. 77+10 plates, 
(Oambrdge: At the Univermty Press ) Ts. 6d. net. 

Mote Books to Read (19%0- on Socfal and Heonome Subjects, A 
Bupplement to '' What to ” contwning Publroations from ber 
1920 to December 1926. Pp. onion The FADA Roce.) Od. 

Procesdings of the Geol Assocuatiom Edited by A. Wolls. 
tidy Part 1, March 2lat. Pp. 144 (london: Bdward Stanford, 
Ltd) čs 

Report on the Operations of the Department of Agnoult Madras 
Premdenay, for the Year 1926-24. Pp. 1+4+7944+8 plates. (Madras: 
Government Press, hed 12 annas. i 

Madres Agnoultural Department. Year Book, 1025. Pp. L-+08+12 
plates. (Madras. Gorernment Press) 1 rn ; 

Aenerernic Catalogue 1000.0. 8 
From phs taken at the Syon O tory, New South Wales, 
Australa. VoL 7. RA 1% to Gh, Boo. —bft to — H°, Plate Osntres 

eo —68°. Pp 65. Yol 8. RA. 168 to a, Dec. —5T to — 5°, Plato 

ntres Dee. — 58°. s (B NRBR W.. Alfred Jemes Kent ) 

Transactions of the Bomety of South Africa. YoL 2, oon- 

g 19208. Pp i¥+180+17 plates. 4t 
ee of the Geol Souety of Bonth Africa Vane | the 
Minutes of Mee and the Discussions on Papers read dumng 1920; to 
Acooompany VoL of the Transagtions, January—December 19028, Pp 
u+xhu (Johannesbarg.) 
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Nyasaland Protectorate Annual 
De ent for the Year 10925 Pp. 6. 
onltural Research and Administration in the Non-Self-Governing 
Dependencies. 


Re of a Oomniuttee appointed by the Hecretary of 
State for the Colones (Omd. 2825.) 101. (London: Har 
Stationery Office.) 2 net 


of the Geologieal Survey 
Zomba: Government Printer.) 


Papers from the Geological Department, G w Unive Vol 10 
(Quarto Papers ‘of Tee (G w University Publications, 7) Pp. ıY 
+5 papers Vol. 11 (Ostavo Papers of 1026) (Glasgow Univern 


Publioatsons, 8.) Pp 1¥+12 pepers. (Glasgow: Jackson, Wylie and Oo. 
The Journel of the Royal Anthropological Institute of Great Bntan 
and Ireland. Yol. 58, July to December 1928. Pp. 0+20T487+ plates 
16-52 (London) l1% net. À 
agal AFORO ROR] Rooisty. List of Fellows and Associates, Pp 541 
( on.) 


The Gravesend and Distnct Basntuto and opie “ac Bocmty. 
Proceedings, La eli Second Annual Repot, Apn! lat 1925 
March 8st 1026, with Lists of tsipa: pip Captives: and Flowenng 

anf Deseripfions of the Ancient Buridings in the 
Pp. 20 (Gravesend. The Borough Library.) 
The National na gor Labora Ra for the Year 1978. Pp. 
260. (London: H Btationery Office s 6d. net 

Proceedings of the Royal Soc Hdinbaurgh, Samson 1026-1997. 
Vol. 47, Patt 1, No. 6° The Distribution of Anopheljne Mosquitoes in 
Sootland. By Prof. J H. Ashworth. Pp. 61-98. ls, 6d. Vol 47, Pat 

No 7: A y of the Fertilisation Membrane in the Hehinoderms. 

yA D Hobson Pp 94117. Sa 8d (Hdinburgh: Robert Grant and 
Bon; London: Williams and N te, Ltd ) 

D of Members of tha Avacoletion of Tar Dwtillers. Pp. 15 
(London : 166 Pieoadilly.) 


Forsiay. 


Fentralanstalt for Meteoial und Geod 
Jahrbucher der Zen t fur Meteorol 
Amthohs Yeroffentlichun Jahrgang 1978, Neus Folge, Band &. 

i xxiy-+A42-+ B40-+ 048-+ D4 Pablketod Nr. 130° Bermoht uber die 

Versimmlang des Interna tionelan Metecrologischen Komitees in Wien, 
i coped ad 10%. Pp. M. (Wien / 

partment of Commeres U. Coast and Geodotao Suiray. Hydro- 
graphy. Beal No 3817: Construction and Operation of the Wue D 
and Sweep By Lt.-Ooudr. J. H. Hawley (B | Publication No 1184 
Ppint+ét (Washi n D.O + Government Piintiog Offee.) 10 cents 

De t of the Inteanor. Burean of Hducataon Bulletin, 1926, No 

72: A Merueal of Hd onal fom Pp vw+o7. (Washmgton, 
DO.* Gorernment Ponting Office.) 16 cents. 
- Cornel Unirermty Agmoulturel Hxpariment Station. Bulletin 457: 
An ex Number of Farm Ta\es in New York, and its Ralston to vanocus 
Other Hoonomic Factors By M. Slade Kendrick. Pp 47%. Memoir 102. 
A Oytological Study of Two Types of ¥ ted Pan ın Mairo, Sy 
Fannie Rane Randolph. Pp 1443 plates (I N.Y) 

Methods and Problems of Medical Education. (Hath Series) Pp wi 
+276, (New York: The Rockefaller Foundataon ) 


Publikation Nr. 120 
© wd Geodynamik. 


J A 


Diary of Societies. 


HONDAY, APL 18. 


Lasrirotion or HLECTRIOAL Bram sers (Tees-8ide Bub-Oentre) (at Clevo- 
und Technical Inst&tute, Middlesbrough), at T. — Annual General 


OnwooaL Lrpusrey OLUB. 


WEDNESDAY, Amını 2. 


RorvaL Merroro.ogicaL Soamry, at 5.—Firat of the Committee 
on the Relawon between Atmospherios and Weather, sotutle! The 
Range of Atmospherios, Opener of disctrmon, R A. Watson Watt. 

Nuwoomen BOOTY rox Tam Sropy or Tum Hisrory or Kwoureerine 
AND TECHNOLOGY (at 17 Fleet Street, H.O.), at 6.80—F. Achard and 
L. Beguin: Maro Beguin and the Invention of the Tubular Boiler. 

Leetrroriow oF HimcTRioaL Hwattamns (Sheffield SubCentre) (at Royal 
noe Hotel, SheMeld), as 7.80.—A. Tustin: Some eno 


FoLr-Lonr Soommy (kt Univermty College), at 8 —Mre, A. Morgou: 
The Doni ın Rouman 


THUESDAY, Arr 91. 


Rovav Boarrry or Wpic, at 6&.—Dr Gordon Holmes: Local Bmlepay 
(Savill Memonal Oration) , 

Destrrorion oF Morora amp MrTALLURGY (at Geological Bomety), at 
5.80.—Annusl General Meetang. 

IyerrruTiow or ELEcTRIOAL Ewortre 
High-Frequency Ourrents (Kelvin Lec ) 

lags rTuTiomw oF AUTOMOBILE Eontceas ndon Graduates’ Meeting) (at 
Watergate House, Adelphi), at 7.80.—W. G. Ruggins: Repairs. 


FRIDAY, Apar A. 


Faraday Sooty (in Department of Bioshem istry, University Museum, 
Oxford), at 8.20 and 6.45.—Gemneral Discussion on The Thoory of 
Strong Electrolytes Part L Mobdlities of Iona.—P. Debye: Intro- 
ductary Paper. Report on Conductivity of Strong Blectrolytes in 
Dilute Balana : Report on a Reyunon of the Conduct- 
tyvity Theory —K. Fajans: tometric Hyidenoce for the Hhustense 
of Undiumonated Molecules and Complex Ions in Solutions of Strong 
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od 


at 6.—Prof. H W. Merchant . 


Electrolytes.—H. Remy: Eleotrolytac Transference of Water, True 
Transference Numbers, [onic Moblites and Water Sheaths of the 
Iona —H. Uleh Iono Mobilitas in Mon-aqueous Solvents — H. 
Hartley and H R. Rakes The Molltaes of the Blementary [ons in 
Methyl Aleohol—H Hartley and R. P. Ball: Notes on the Debye- 
Huckel Theory.—D. A. MacInnes: The Joniation of some typical 
Btiong Hlectrolytes —Prof. A J. Allmand and L J. : A 
Thermodynamioal Study of the Bystem Lead Ohlomde-Potassinum 
Ohlomde-Water at 25°O —Prof, A J. Allmand: Note on tha Oocurrence 
of Points of Inflexion in the Oonoentration-Vapour Pressure Curve of 
Aqueons Solunmons of certain Hlectrolytes 
‘ Lasrrrurion or MercHawicaL Eworwmens (Informal Mee at 7 — 
Major O. H Douglas. The Engineming of Distnbutton, with special 
réfartues to Finance as a Form of fon. 
PHOTOMIGROGRAPHIO Sooumry (at 4 Lane, HO) at T.— Mem berr 
Hrenin 
JUNIOR Dri oF Eyworreens, at 7.80—O. D. Holland: 8h 
Abse: ber Units for Land Planes. 


a 
`% 


SATURDAY, AraıL 72. 


FarapayY Sooicrr (in De tof Biochentstry, Univeruty Museum, 
Oxford), at 0 BO aac, 11.80 a 3, and 215.—General Disousmon on The 
Theory of Btrong B lestro! Part II Astavity.—J. N. Bronsted ' 
In uotory Paper. On T of Blectrol —R H. Fowler: 
Strong Hlectrolytes ın Relation to Btatistioal ory, 1n i 
the Phase In s of Gibbs.—D. L. Chapman: Note on the Theory 
of Debye and Huckel —N. Bjerrum Anomalies in the Theory of 
Solutions of Btrong Electrolytes —G. Scatchard : Mixed Solutians of 
Hlectrolytes and Non-slectrolytes —H. S. Harned: On the Thermo- 
dynamics Pro es of a fow Concentrated Balt Bolufions.—F. Forton 
and W. J. Shutt: The Actanty of Zino Ohlarde in Concentrated 
Bolntion.—O, A. Kreus: Influanoe of Balts on Solubility in Non- 
aqueous Solvents —J H. Wolfanden, O. P. Wnght, N. L te 
and P. & Buckley: The Use of Amalgam Hiec es for determin 
Actavities in Methyl Alcohol —M. Randall: (a) The cance o 
the Actavity Ooeffiaent, (L) War iona f Sra e alas punk ea 
eficient.—Frof. J. R. Partangton: H em gg rene an- 
aqueous Boluteon of Hlectrolytes.—Prot T. Lowry: Ths 
Definition and Charectemstios of Strong Electrolytes, — H. Mullet: 
The Activity of Hydrogen Ion in M Bolvents as a Functaon of 
Environment, 

Lertroriom or MumioipaL amp Oouwrr Ewopmeres (Eastern Distnet 
Moeetang) (at County Hall, [pawich), at 10 45 a.u. 

NorTH OF LAND r or hraoa MrorawioaL Bwapommns, 
at 2.80, 

Morna Lwertrere or BoorLanD (at Royal Tæehnioal Collage, Glasgow) — 
Annual Meeting. 


CONFERENCES. 
APRIL 19 anD 7. 


l BOOLETY FOR HXPERINENTAL BioLoarT. 


a“ 


Aprl 19 Gn Phymological Institute, Cambridge). N 
At 215— 
Prof. R. N. Gates: An Investigation of Quantitatire Inhentanoe. 
H M. Delf. Effects of Ditra-violet Light on Plants, 
At &845— 
J. Gray, D. Bhatia, and H. Standfast: The Growth of the Trout. 
Prof 


ee ana F. J..Roughton: The Yelomty of Certain 
Biological Rear 


Miss Henderson and Miw Spenser. The Infinenos of the Oorpascle 
as sudh on the Phase of Hemoglobin. 

A. Walton and J Hammond. Ovnlatean in the Rabint 

J.B B Haldane Some Effects of OO. 


At 4.80— i 
Dr. Q. V Anrep Inhibition as an Integral Part of Oortreoal Asti item 
Dr. A. B. Parkes. The Relation of the Corpus Lateum to Oestrm. 


Amu 20 (in Zoological Building, Cambridge). 


At10 4 M.— - 

J. B.P Haldane, G O. Robson, O. Diver, and Dr. F. A. H. Orew: 
Symposium : Brolution and Heredity 

At 2 15— 

J T. Baunders: Chemotaxis in Protorosa. 

Dr. A D. Adran: The Investagation of the Benso Organs in Animals, 


At 4.80— s 
J Gray: The Effect of Gravity on Oell-diviaion. 
Prof. 7. B. Huxley. Arif y Induced Metamorphoms in Echinus, 


APRIL t0 ro H, 


Jounwixs MiDIoaLES MARSEILLAISES ET COLONIALES (at Marseilles) — 
Prof. Cantacurènes : The Rôle of the Streptooocens m the Btology of 
Bemriet Fe,er.—Dr Mayer: Reoent Advances in the Treatment of 

`~ Qancer.—Prof Ottolenghi: Malara — Dr. N. Bernard: Ben-ben — 
Frot Imbert. Bone-gre 


APRIL % TO 3%. 


Guaxan Goorery FOR lwrmawaL Meviciws (at Wiesbaden) —Discusnons 
on Psychotherapy, mtroduced by Ganpp and Fleischmann; Results 
of Racent Fun al Investigations o Btomach and Duodenum, 
introduced by G Katech.—A ia ™ meeting with the char Rontwen 


Bomety will 

of be iia Examination of Lungs and Mediastanum for Internal 
Medicine (excluding Tuberculosis), mtrodused by Inetlen, Assmann, 
Haenech 


and Lorey, and Fleisehbner. 
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The State and Industrial Research. 


i fee July 1915 the Government announced the 
appointment of a special committee of the 
Privy Council and the establishment of a permanent 
official organisation for the promotion of scientific 
and industrial research. As an integral part of 
the organisation “ a small Advisory Council, com- 
posed mainly of eminent scientific men and men 
actually engaged in industries dependent upon 
scientific research,” was established by Order in 
Council. There already existed large national 
responsibilities for the conduot of scientific inquiry 


| in connexion with the fighting services, agriculture, 


fisheries, and medicine, but save for the last, these 
were subordinate activities of ministries with many 
other responsibilities. The unique feature of the 
new organisation lay in the fact that it definitely 
put the scientific man in the saddle, for all proposals 
for allocating the funds placed at the disposal of 
this body stand referred to the Advisory Council. 

The need for such an organisation was forced 
upon Great Britain by the sudden realisation of its 
dependence on foreign countries for certain essential 
raw materials and manufactured goods, particu- 
larly those goods which were based upon the 
application of scientific discoveries to industrial 
processes. It was realised, moreover, that our 
industrial ascendancy had been challenged, if not 
wrested from us, by the capacity for organisation 
displayed by our commercial rivals, particularly 
Germany, and that organisatión could only be met 
by counter-organisation. 

It was in this spirit that the idea of the oo- 
operative industrial research associations was oon- 
oeived. As the Advisory Council remarked at the 
time: 

“go long as the Englishman treats his business 
house as his business castle, . .. with his hand 
against the hand of every other baron in his trade 
and no mterest in the foreign politics of 
his industry as a whole, it will be as impossible for 
the State to serve him, whether by research or 
other means, as it would have been for King 
Stephen to conduct a campaign abroad, - In the 


main the State can only effectively help those who 
help themselves.” 


The easential individualism of the average English 
industrialist was accompanied by a lack of appre- 
ciation of the funotion of systematic scientific 
research. A managing director of a manufacturing 
firm, and regarded as typical, informed the Advisory 
Council that he had no interest in researoh which 
did not produce tangible resulta within a year. In 
the face of this attitude-the Advisory Council came 
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to the conclusion that it would have to “ expend 
a good deal of attention and money upon con- 
vincing the manufacturing world im general that 
scientific research is & paying proposition,” and 
that unless the generality of British firms could be 
induced to alter their attitude it would have failed 
profoundly in one of its appointed tasks. Little, 
however, could be done until 1918. In the years 
following 1916, when the whole energies of the 
nation were bent to one purpose, and the whole 
of the existing supply of scientific workers were 
either engaged at the front or in urgent nstional 
services at home, it was difficult to put any policy 
involving individual firms into effect. 

Even if the Advisory Council had had the time 
at its disposal and could have gained the ready 
acceptance by individual manufacturers of a 
policy af co-operative research, it was confronted 
with the serious difficulty of finding the research 
workers. Some industries, temporarily impressed 
with the need for men of scientific training, could 
not obtam them. To meet this demand, the 
Department instituted, a few months before the 
Armistioe,-a system of maintenance allowances 
to suitable students to spend two years in 
scientific researoh under direction at a university. 
Thus it was hoped to reestablish “a body of 
scientific workers of the highest rank for purely 
scientific work, and to enable men who intended to 
make some branch of industry their profession to 
equip themselves for scientific work.in industry.” 
In the same year, 1918, from a Million Fund put 
at the disposal of the Advisory Council, the first 
co-operative research associations were started, 
those for the scientifio instrument and photo- 
graphio industries in July, and the first of the 
textile research associations, that for the woollen 
and worsted industry, in October. In all, twenty- 
seven research associations have been formed 
under the State-aided scheme, twenty-three of 
which survive. 

It was hoped and contemplated when the scheme 
was inaugurated that the industrial research 
associations would become self-supporting within 
five years—that that period would be sufficiently 
long to convince the subscribing firms of ther 
utility. But some of the associations have gone 
into liquidation through lack of support, and most 
of the others, even the most succeseful, are still in 
receipt of grants. Two reasons are advanced for 
this by the Advisory Council: the difficult con- 
ditions during the post-War years, continued politi- 
cal. and social unrest throughout Europe with its 
consequent‘ trade depression, and the continued 
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apathy of many of the subscribers towards research 
many of them regarding their subscriptions to the 
associations as oontributions to a benevolent 
organisation to be reduced or withheld in bad times. 
Individualism of the old order has still to be broken= 
down. British manufacturers as a whole have stills 
to realise that co-operation is not the negation of 
individual effort, but that, on the contrary, it raises 
initiative to a higher power. Tod few regard 
scientific research as an insurance against industrial 
bankruptcy. In too many instances, moreover, 
the subscribing firms have not the capacity to 
appreciate the research work which is being done. 
They are intellectually incapable of understanding 
their own problems. They confuse research with 
invention. : 

Other factors also operate against the research 
associations. They are competing with private 
consultants, many of whom have a wealth of 
experience and knowledge at their command, and 
have long enjoyed the confidence of their clients. 
Then again, many industrial firms prefer either to 
do most of their own research, if neceasary sub- 
mitting special problems to members of university 
staffs. Some of the most enlightened industrialists 
subscribe to the research associations, not with 
the primary object of submitting their principal 
and most promising problems to them, but rather 
for the purpose of obtainmg mformation regard- 
ing the problems confronting other industrialists. 
The problems they refer to the research associations 
are often of greater academio than practical im- 
portance. 

Considering the state of public opinion and the 
industrial unrest which prevailed at the time when 
most of the research associations were started, it 
must be confessed that the Advisory Council was 
unduly optimistio im expecting the associations to 
become self-supporting within five, or even ten, 
years. This is most evident in those industries in 
whioh the scientific principles underlying the pro- 
ceases of manufacture are little understood. The 
textile industries, for example, have been brought 
to a high standard of efficiency as the result of 
experience and manipulative skill, but little is 
known of the physical qualities of the materials 
used or the precise nature of the properties required 
in the ultimate product. Knowledge of the latter 
must be combined with acquaintance with the 
former. ‘The research workers are therefore faced 
with the initial necessity of acquiring knowledge 
of the processes before they can hope to secure the 
confidence of the industries. 

Laboratory research is in itself a tedious process ; 
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er experimentation with small-scale plant is 

y necessary before the final and more costly 

is reached of experimenting on a full com- 
ercial soale. The fact was recognised by the 
Advisory Council that nothing short of 4 revolu- 
ionary change in our industrial processes, based 
upon fundamental research, would raise British 
industries from the slough into which they had 
fallen, but the timelag between a acientifio dis- 
covery of practical importance and its industrial 
application was much underestimated. Com- 
menting on a memorandum submitted by the 
Department of Scientific and Industrial Research, 
the Committee of Industry and Trade stated that: 


“The resulta so far achieved by the Research 
Associations as a whole... have been for the 
most part rather of an educational value to the 
industries concerned than of a kind which can be 
assessed in terms of actual monetary saving or 
gain... . The initial period of five years . . . has 
in fact proved too short a period in the case of 
most of the associations to yield practical results 
sufficiently clear and striking to convince the 
sceptics within the industry of the money value to 
their businesses of fundamental scientific research.” 


There is another aspect of the matter which the 
Advisory Council overlooks. A large number of 
young and enthusiastic research workers were 
attracted to the service of these associations, not 
so much by high initial salaries as by the promised 
interest of the work, and the prospects held out to 
them. Most of them fondly imagined that a 
change of attitude on the part of industry had 
brought the associations into being. But many 
have spent some of the best years of their life in 
trying to combat the prejudice against “science ’ 
which still existe, working under difficulties through- 
out, and now are faced with the possibility of their 
work and knowledge being relegated to the limbo 
of forgotten enterprises. ; 

Can the State afford to lose the resulta of the 










sufficiently aware of their responsibilities to the 
nation t This is a question which will have to be 
decided before the second period of five years has 
elapsed. We cannot agree that it is only the 
industrialists themselves who are concerned with 
industrial research. The conduct of industry is of 
supreme importance to the nation as a whole. 
The doctrine that ‘‘ the future of research associa- 
tions must rest with the industries concerned, since 
the State cannot be expected to support indefinitely 
organisations instituted primarily for the benefit 
of the industries themselves,” as enunciated by the 
, Department, cannot be accepted. In comparison 
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with countries like Germany—which has had far 
more post-War difficulties to contend with than 
Great Britain—and the United States, Great 
Britain’s expenditure on industrial research 18 
almost trifing. If industry will not equip itself 
for the task, it is the bounden duty of the State to 
decide what industrial research is required. The 
method of raising the funds for the purpose ig & 
matter for the State to decide. It has already 
been suggested that firms should be forced to 
contribute to the specialised research affecting 
their activities. This may not be equitable, since 
industrial research, like pure research, is the con- 
cern of the nation as a whole. It may be found 
desirable to change the character of the existing 
associations, to group them differently or to have 
them centred in the various universities scattered 
throughout the country. Whatever is decided, the 
beginning, for that is all it is, is sufficiently promis- 
ing to justify increased rather than diminished 
effort to bring home to the codntry as a whole the 
fundamental importance of research on a magni- 
ficent scale. 

Rather more than ten years have elapsed since 
Sir Frank Heath forsook his studies of Chaucer 
and Canterbury pilgrims to become one of the 
leaders in the great pilgrimage of research. He 
has had to meet-many difficulties. The hostility 
of many men of science who resented the entry of a 
State department into the scientific and academic 
world had to be fought: the apathy of industry 
had to be overcome. He is now about to hand 
over his responsibilities to Mr. H. T. Tizard, but 
he retires with the consciousness that his name 
is inevitably associated with the most successful 
experiment in administration to which the War 
gave birth. 


The New Outlook in History. ; 


The Human Adventure. (1) The Conquest of 
Civilisation. By James Henry Breasted. Pp: 
xxv + 717 + 50 plates + 17 maps. (2) The 
Ordeal of Civilisation: a Sketch of the Develop- 
ment and World-Wide Diffusion of our Present- 
Day Insttiutions and Ideas. By James Harvey 
Robinson. Pp. 1ii+769+59 plates (12 maps). 
(New York and London: Harper and Bro., 
1926.) 168. net each vol.; 32s. net the set. 

_always arouses one’s suspicions if a time- 
honoured. institution which we have known 
all our days, and know to be the outcome of 4n 
immemorial growth, suddenly announces that it 
has become quite new. Or if a certain number of 
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ita workers set up the claim to a new and inspired 
method of working, we are apt, and often rightly, 
to regard them as charlatans or ‘ bolsheviks,’ or 
whatever may happen to be the fashionable word 
for a dangerous revolutionary at the time. So it 
was, and in that case rightly, with thosé who 
promised us a new heaven and a new earth as a 
result of the War, and so in the minds of many is 
it likely to be with those who are now talking of 
a new history. The phrase is chiefly current on 
the western side of the Atlantic, and if we are 
not mistaken it has been most, if not first, used 
by one of the two authors of the beautiful work 
entitled “The Human Adventure,” which has 
just appeared in two volumes, by Prof. J. H. 
Breasted, the eminent Egyptologist, and Prof. 
J. H. Robinson. Prof. Robinson, who write the 
second volume,-on medieval and modern times, 
is principally identified with this new gospel of 
history, but Prof. Breasted, who supporta him 
with a massive knowledge of archmology and 
the ancient world, is at one in thinking that history 
in our time has entered into another and far more 
important phase of its development. 

What, then, are these recent changes! Are they 
sufficient to make us think that history has put 
on a substantially new character? What are the 
bearings of this new history, new at least in the 
minds of some who study and teach it, and how far 
do these two volumes by Messrs. Breasted and 
Robinson fulfil the ideals that they set before 
them f : 

The inquiry, as we sights expect before starting, 
very soon reveals itself as closely similar to that 
into the evolution of any other great branoh ‘of, 
human activity. Take, for comparison, religion, 
or science, or art. They seem in their fully de 
veloped form to differ so widely from their first 
beginnings that we are apt to think them entirely 
changed and that we have achieved, or are on 
the threshold of, a religion or a science—new in 
kind. Yet, looking back, we can trace a continuous 
growth and always find somewhere an earlier germ 
of what we thought ve quite new. So in this 
appearance of a ‘new’ history one can find ante- 
cedents and authority in the works of previous 
thinkers for all the new ideas and material that 
are now coming in with a flood. Thucydides and 
Herodotus could give us examples enough ; what 
is new is the amplitude of the material, the spread 
of a similar spirit of inquiry from one branch or 
nation to another; above all, the valiant attempt 
to see all the facts as part of one process the under- 
standing of which is a matter of essential and 
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transcendent importance for civilised men. Under- 
stood in this sense, we may well allow the olaim of 
a ‘new history’ to ita profeasors and gratefully 
acknowledge our debt to Messrs. Breasted and 
Robinson for their contribution to it in these 
volumes. , 

The distinguishing points in ‘the outlook on 
history which these books so admirably illustrate 
are mainly these. In the first place, and dominat- 
ing all the rest, the story is regarded -as that of 
civilisation as a whole, and not merely of the 
political development, whether of one nation or 
of any grouping of nations. This involves not 
omitting wars or the building of states, but seeing 
these activities as part of the larger process through 
which mankind has passed from the state of 
isolation, ignorance, and collective powerlessness 
in which we first discover our human ancestors, 
to the comparative unity and vast collective power 
and knowledge in which we now live. 

Three aspects of history at once emerge into 
prominence as soon as this point of view is taken. 
One is the importance of the fundamental early 
inventions and advances in culture which archæo- 
logy -has lately been revealing with a striking 
similarity from all quarters of the globe. Prof. 
Breasted is satisfactorily emphatic on this side of 
his subject, and puta first ploughing, the use of 
metals, and the invention of writing and the 
calendar, among the benefita which the ancient 
Egyptians conferred on their neighbours. It will 
be noticed that the priority which he assigns to 
Egypt, not only over the west but also over all 
the civilisations farther east, lends support to the 
recent school which turns to Egypt as the nursery 
of all civilisation. It should also be remembered 
that suoh particular questions as the relations 
between Egypt and Babylonia, or the antiquity 
and originality of the civilisations of India and 
China, are detailed matters for further research. 
They do not affect the main position of putting 
in their due place these and other aspects of man’s 
contact with Nature as well as with his fellow-man. 

Following the same Ime of thought into later 
times, the new outlook in history lays stress on 
the vital importance of the evolution of scientific 
thought m building up mankind. In this, again, 
as we might expect, our authors show a right 
appreciation of the relation of the facta, although 
one would be glad to see more space assigned to 
that aspect of progress which has hitherto received 
practically no treatment at all in general histories. 
Thus Mr. Robinson pointe out that the scientific 
advance which began to be rapid in the seventeenth, 
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ventury, produced also'a general spirit of reform 
whioh has dominated the west ever since; and in 
® concluding chapter he shows the supreme -im- 


portance of scientiflo thinking in promoting the 
Worward-looking habit, based upon continuity with 
the past. It would be interesting to trace how it 
is precisely this spirit which mspired the reforming 
monarchs of the eighteenth century—Frederick 
the Great, Joseph LI., and the rest. The limitations 
of their success, and the limitations, equally 


marked though due to other causes, of the philo- 


sophers of the Revolution, form one of the most 


interesting and instructive studies in history, far 


outweighing the glamour of Napoleon’s career, - 
which still occupies the forefront of the stage even 


in such enlightened books as these. Napoleon, 


and many like him, passed over the world as a 


hurricane, clearing away, no doubt, much il- 


founded vegetation and structures ; but the work 
of the thinkers goes on steadily all the time,. 


correcting its mistakes and bringing at last to 


fruition ideas that ignorance and passion may 


impede for generations. 


` It will be understood at once that as soon as. 
we transfer our main attention in history to the 
general growth of civilisation, rather than the 
political development of particular States, our 
view gains in universality as well as continuity 
with the past. The things that matter most are 
those which we share with others and not those 
which divide or distinguish us. It all turns on 
that, and the acceptance of this fundamental truth 
does not involve the lowering of mankind to a 


level of dull and monotonous mediocrity. Emin- 


ences will remain, and may be just as beautiful and 
varibd if they arise from a broad. and well-based 
plateau as if they stand isolated and likely to be 
submerged in a rising ocean. The fundamental 


facts of civilisation are of this common and oon- 


necting kind. Not only in their inventions and 


their arta of hfe, but also in their maxims of 
morality and their earliest ideas of religion, we 
find ourselves at home when we trace origins, 
whether in India and China or in Mexioo and Peru. 
Going back we come together, and going forward 


we may hope to integrate history and the world 
at large in the same spirit, a spirit not of uniformity 


or of degradation, but of a common humanity, 
realising itself in varied forms. 

On this matter again it must be said that Prof. 
Robinson might have imported a little more of the 
‘eternal spirit’ in looking at his facts without 
depriving them of a tittle of their interest and 
actuality. The League of Nations is made to 
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appear in his pages as if it were merely as a part 
of the Treaty of Versaillea, a sequel useful and 
important, but only a sequel, of the War. It is 
that of course, but, sub specie aeternitatis, it is 


- far more. It is the necessary sequel of the process 


of unifying the world, in which science and ita 
applications had played so large a part, both in 
the ‘Conquest’ and the ‘‘ Ordeal” of civilisation. 
The “ Ordeal ” is in fact the question whether the 
achievements of science in the mechanical sphere 
are to be used for the furtherance or the destruction 
of the civilisation which has been conquered ; the 
sharpened razor and the more massive hammer 
will be the more destructive to life if they are 
not wisely governed; and wisdom, like science, 
is a collective thing, the highest manifestation of 
common sense. The League of Nations, whether 
there had been a great war or not, must have 
been born, and was being born, to give voice to 
this common sense. 

One would have weloomed a little more explicit 
statement of these truths in the second volume, 
and a little leas of somewhat personal matters in 
the post-War ohapters; even the excellent and 
almost full-length portrait of Mr. Ramsay Mac- 
Donald does not reconcile one to this want of 
balance. 

On the whole, however, the work in both volumes 
is well done and is unquestionably the best popular 
presentation of general history which we have yet 
aoquired in English. Prof. Robinson is more fluent 
and philosophio; Prof. Breasted is more solid, and 
adds more to our knowledge. But he does it m the 
most attractive way, with admirable pictures, maps, 
and cross references. The work is a notable step 
P in the much-needed operation of informing 

the general public of the latest results of historical 
research into the ancient world and of the new and 
broader outlook m the modern. 
F. 8. Marvin. 


~ 


Elementary Astronomy. 


The Elements of Astronomy: a Non-Mathematical 
Textbook for Use as an Iniroduciion to the subject 
in Colleges, Universities, eic., and for the General 
Reader. By Prof. E. A. Fath. Pp. viii+307. 
(New York: McGraw-Hill Book Co., Ino.; 
London: MoGraw-Hill Publishing Co., Ltd., 
1926.) 15s. net. 

HIS book is a welcome addition to the 

rapidly growing mass of astronomical 

literature. It is, in the main, well arranged, 

clearly written, and adequately supplied with 
Bl 
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excellent illustrations and diagrams. There is 
nothing revolutionary or in any way unoonventional 
in its general ‘plan, and while the most recent 
` researches have been taken into account, the author 
has not yielded to the temptation of asoribing to 
intrinsic importance the relative prominence which 
may actually arise only from their nearness. The 
book may be generally recommended as an accurate 
and interesting outline of present-day astronomy. 

_Jt is’ unfortunate, however, that Prof. Fath has 
attempted the impossible task of achieving two 
irreconcilable results in a single volume. His work 
is intended both as a text-book and as a book 
for the general reader. The characteristics of 
successful works of these two types under 6ur 
present system of ,education are antagonistic. A 
text-book must be primarily an aid in preparing 
for examinations, and should therefore present 
knowledge in the form of ‘ quanta’ which can be 
reproduced onthe examination paper in a period 
of twenty or thirty minutes. It must draw a 
perfectly sharp line between what is known and 
what is unknown, and concentrate attention 
entirely on the former. This is very regrettable, 
but it is nevertheless true. The general reader, 
` on the other hand, is interested in astronomy only 
in Telation to life as a whole. He does not want 
chapter and verse, but only broad resulta and 
lines of thought. In brief, while the text-book 
should describe the individual pebbles on the shore, 
the book for the general reader should deal only 
with the relation of those pebbles to the un- 
‘discovered ocean of truth’ from which they have 
been retrieved. 

Prof. Fath’s book necessarily suffers from the 
attempt to unite these two classes of work. As 
a text-book it lacks something of the precision 
which is desirable. The treatment of the subject 
matter is in parts somewhat aketchy, and is almost 
entirely non-mathematioal. It is true that the 
book is intended for college freahmen, but the 
college curriculum which includes the teaching of 
the principles of refraction of light and the methods 
of determining time, latitude, eto., to studente 
with no knowledge of the rudiments of trigonometry, 
18 „open to severe criticism. There is, too, a 
complete absence of suggestions for practical 
exercises. It is most desirable that studentse—and 
especially beginners—should be encouraged to do 
things for themselves, and even in those colleges 
unprovided with simple spectroacopes, transit and 
equatorial instruments, s great deal may be done 
with the old-fashioned oelestial and terrestrial 
globes. It will be noticed that these defecta ‘of 
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the text-book are merits of the book for the genera’ 
reader, who, however, will not weloome the division 
of the chapters into short numbered paragrapha, 
each with its own heading. 

Allowing for the impossibility of his aim, oe 
ever,:Prof. Fath has probably made as satisfactory 
a compromise 9s is possible. A book may fall 
short of ite ideal and still be extremely valuable. 
We regret that Prof. Fath did not confine himself 
to a single purpose—or, better still, write two books 
—but we do not wish to convey the impression 
that the book is a failure. It will probably be 
found most useful to the secondary school teacher 
who, not having to teach astronomy as a definite 
subject, is yet sufficiently interested in the wider 
aspects of education to keep his pupils in touch 
with the general principles and achievements of the 
most humanistio of sciences. The general reader 
also who is not repelled by the text-book-like 
appearance of the paragraphs will read the volume 
with both pleasure and profit. About two-thirds 
of the book is concerned with the solar system, so 
the older astronomy has not been neglected for the 
more sensational developments of the new. Having 
regard to the four subdivisions of astronomy defined 
in paragraph 6, however, the uninstructed reader 
will probably conclude that the observation of the 
planets belongs to astrophysics, A fifth sub- 
division—descriptive astronomy—might well have 
been included. 

There are the few inevitable mistakes, of which 
only.the more serious need be mentioned. Since 
a paragraph has been devoted to the ‘ spectrum ’ 
of a comet, it should have been stated that the 
spectra of the head and tail differ from one another. 
The proposed classification of the nebulw on the 
basis of spectral type alone is scarcely satisfactory, 
and the term ‘ disintegration’ of matter, which is 
used throughout to indicate the probable source 
of stellar energy, does not convey the true 
idea of annihilation. The reader who has had 

faith in the ingenuity of men of science will be 
surprised by the statement on p. 39 that a con- 
verging and a diverging meniscus (not here so 
called) “cannot be distinguished by their names 
alone.” Finally, Fig. 31 is an almost incredibly 
erroneous diagram, in which rays of light are 
suddenly deviated in the midst of a homogeneous 
medium. It is the most striking example we have 


-met with of the danger of thinking in terms of 


single rays instead of pencils of light. The book 
is well produged, and contains few misprints. 
2ł Ib., however, is an excessive weight for a book 
of 307 pages. H. D. 


APRIL 23, 1927] 


NATURE 


595 





General and Special Mineralogy... 
Lehrbuch der Mineralogie. Von Prof. Dr. P. Niggli. 


l.. Allgemeine Mineralogie. Zweite Auflage. Pp.’ 
xvi +712. 24 gold marks. 2. Spezielle Minera- 


logie. Unter besonderer Mithilfe von Prof. Dr. 

L. Weber. Zweite Auflage. Pp. xvi+697. 30 

gold marks. (Berlm: oops Borntraeger, 

, 1928.) 

ONE of the ete ae of the Mineralogical 
Society on the occasion of its recent fiftieth 
anniversary was more heartily welcome than Prof. 
Niggli of Zurich. It is therefore with especial 
interest that we open the new and grestly enlarged 
edition of his text-book of saa) in two 

handsome volumes. 

The first of these, which deals with the general 
prinaiples of the subject, is not only a monument 
of industry and research, but it also displays every- 
where the resources and originality of the author. 
‘It deals with crystallography at considerable 
length, paying especial attention to the atomico 
configuration, as revealed by the Röntgen rays. 
More streas than usual is laid on the physical 
characters of crystals, though, as may be supposed, 
it is their optical properties that are treated in 
the greatest detail. The principles of drystal 
‘chemistry are carefully explained, and space is 
even found for the subject of glasses and colloids. 

The student who has mastered the contenta of 
this volume will have acquired an undoubted 
mastery of the theory of the subject, though it 
may be open to question whether it is best for him 
to owe his training to one great compilation, 
however accur&te, logical, and complete it may be. 
He might get a broader grasp of the subject if he 
studied, under the guidance of his teacher, the 
expositions of different workers who have made 
themselves responsible for recent advances. There 
would then be less danger of his adopting stereo- 
typed methods of treatment. 

Some years ago, Prof. Hilton introduced the 
principle of ‘ rotatory inversions ’ in describing the 
symmetry of certain classes of crystals: that is 
to say, rotations resultmg m the coincidence of 
all crystallographio linee, but with the directions 
reversed of lines having different properties in 
opposite directions. This valuable- conception, 
based on the nature of crystal structure, has been 
since extended to the relation between the oom- 
ponent parta of some twinned structures, but it 
finds no place even in this most comprehensive of 
text-books. 

The second volume, dealing with the individual 
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minerals, is no leas remarkable. In it, also, special 
stress is laid on crystallography, which is treated- 
in a somewhat original manner. Crystals belonging 
to systems with relatively low symmetry are con- 
sidered to be distorted examples of forms with higher 
symmetry and classified accordingly. Thus & group 
of cubic and ‘hypooubic’ crystals moludes not 
only fluor, which is cubic, but also calcite, which 
is rhombohedral. Curiously enough, Prof. Niggli 
does not*place the monoclinic baryto-calcite in the 
same category in spite of the remarkable resem- 
blance of ita crystallisation to that of the rhombo- 
hedral carbonates. The felspars, too, are referred 
to hypocubic axes. Pyroxenes are, as one would 
expect, hypotetragonal, and amphiboles hypo- 
hexagonal. These and other -similar affinities 
have long been recognised and were studied in 
detail by Fedorov. Indeed, the author might have 
noted an additional link between the cubic and 
trigonal systems in the fact that fluor and halite, 
though cubic in their angles and optical characters, 


“exhibit occasionally a development of faces which 


seems to indicate rhombohedral or even lower 
trigonal symmetry. But the use of such affinities 
as the basis of a classification, cutting across the 
established systems and classes of crystals, which 
the author still recognises, and branching out into 
intricate subdivisions, is calculated to confuse the 
student, while those who are already familiar with 
crystallographic principles experience a sense af 
bewilderment when they have struggled through 
the volume. Yet it undoubtedly contains a store 
of interesting facts and suggestions. 

With all ita idiosyncrasies this remarkable book 
should be found on the shelves of every teacher of 


mineralogy and crystallography, but he will prob- 


ably hesitate to place it m the hands of the mem- 
bers of his classes. J. W. E. 


- Our Bookshelf. 


Introductory mics for Engmesrs. By 
Prof. E. Bennett and Dr. H. M. Crothers. 
Pp. ix+665. (New York: MoGraw-Hill Book 
Co., Ino.;. London: McGraw-Hill Publishing 
Co., Ltd., 1926.) 22s. 6d. net. 


Tis book aims at giving a thorough grounding 
to students of abe reg ability who have a keen 
interest in their sub From many points of 
view it ig nAn of hi high commendation, but the 
reviewer rather hesitates to recommend it to 
students in Great Britain, until at least they have 
passed their examimations. The difficulty 1s that 
the authors have introduced some radical changes 
into ordinary nomenclature. In some cases these 
are desirable, but in other cases they will 
be-apt to lead to confusion at the present time. 


- 
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The entire treatment of electric and magnetio 
„theory is given in terms of a ai system of units 
instead of three systems. is system, the 
rationalised practical system, has been freed of 
the ‘irrational’ + factors and of the multiplicity 
of troublesome conversion factors by three ex- 
pedients: (1) By using the ampere turn and the 
ampere turn per cm. as the units of magnetomotive 


force and of magnetic intensity respectively a 


(2) by using the weber and the weber per sq. om. 
as the mits of magnetico flux (induction) and of 


magnetic flux density; (3) by assigning to the 


SER, , of ; space such a value that 
Coulomb’s law mes p : 


where f is measured in dyne-sevens (107 dynes), 
h and q are in coulombs, and p ias thé permittivit 
ot the medium in which the charges are RRNA f 
The value of p, in free space is taken as 8-85 x 10714, 
Accepting this notation, we can say that the book 
. is well and clearly written. It contains many 
useful examples, and several of the methods of 
discussing well-known theorems are novel and 
instructive. l 
Recent Advances in Physiology. By Prof. C.. Lovatt 
Evans. Second edition. Pp. xiii +370. (Lon- 
don: J. and A. Churchill, 1926.) 12s. 6d. net. 


THa appearance of the second edition of this little 
volume within a few months of the first speaks 
well for ita reception. It is, in fact, an excellent 
presentment of our knowledge of certain selected 
aspects of physiology. The author describes it as 
an “ Elementary Text-book of Advanced Physio- 
logy ” ; but we feel sure that most of the chapters 
could be read with profit by the average medical 
student. The author has seized the opportunity 
presented by the need for a second edition to bring 
the book right up-to-date. Thus Harington’s 
work on the structure of thyroxin, the active 
principle of the thyroid gland, is referred to, and a 
short but adequate account is given of the effect 
of insulin upon the normal organiam. In this 
connexion the work of Best, Dale, Hoet, and Marks 
is mentioned. These authors have been able to 
show that the sugar which disappears from the 
blood under the action of insulin can be completely 
accounted for, either by combustion or by con- 
version into glycogen in the muscles. 

Perhaps the two most useful chapters are that 
on the mechanism of a exes and the 
functions of the labyrinth, in which an account is 

en of the work af Magnus, and the one on con- 

itioned reflexes, describing the methods of research 
and the results obtained by the Russian physio- 
oi ae Pavlov. In neither case is there any 

equate summary of this most important w 
extant in the English tongue. Perhaps the least 
satisfactory chapter is that on the physical aspects 
of the physiology of muscular contraction, which 
ight be made larer T a fuller description of 
elementary principles. the other hand, the 
author is quite at home in the chapters on the blood, 
especially in that dealing with its reaction. Alto- 

No. 2999, Vox. 119] 


NATURE 


[APRIL 23, 1927 l 


ing book, and can be 
interested in the 


gether, this is a mest in 
ee recommended to 
subject.of physiology. 


Technik, Band -76.) Pp. xvi + 233. (Braun- 

schweig: Friedr. Vieweg und Sohn A.-G., 1926.) 

14 gold marks. aa. 
Tuam object of the author of this short and excellent 
account of the enzymes is to illustrate the general 
principles of enzyme action and the resulta of 
recent work. on the separation and the partial 
purification of enzymes by a series of examples, 
rather than to attempt a complete account of the 
subject. Accordingly the first hundred pages deal 
with general matters, the remainder of the book 
being devoted to a brief consideration of the various 
groups of enzymes. 

The close association of the author with the 
recent work of Willstatter (to whom the book is 
dedicated) adds mterest and authority to his 
pecs wean af the methods of preparative: 
enzyme chemistry. The quantitative measure- 
ment of enzyme action is here seen to be essential 
for all true progress in our knowl of the 
nature of enzymes. On this fundamen uestion 
the author supports the conception of Willstatter 
that es are definite and separable chemical 
individuals, probably consisting of a colloidal 
‘ carrier ’ and a specifically active group. 

The book is written in a clear and in 
manner, is well up-to-date, and is provided with a 
good index and sufficient references. A. H. 


Soil Characteristics :, a Field and Laboratory Guide. 
By Prof. Paul Emerson. Pp. x+222. (New 
York: MoGraw-Hill Book Co., Inc.; ‘London: 
MoGraw-Hill Publishing Co., Ltd., 1925.) 12s. 6d. 
net. 


Marnops of soil investigation are now so 
numerous and varied that a volume including 
some description of the more important of these 
fils a definite gap. The festures of special soil 
types are not dealt with, but as a preliminary the 
procedures adopted in soil surveying and sampling 
are outlmed, together with methods of claasifi- 
cation and mechanical analyses. Analytical 
methods for the determination of various soil 
constituents are given in detail, special attention 
being devoted to the preparation gf equipment. 
The physics and biolo if the goil are not dealt 
with so fully, but cient is given to direct the 
attention of the student to the main aspecta of 
the problems involved. 

e bibliographies are conveniently placed at 
the end of the various sections, but consist mainly 
of references to American papers. Numerous lab- 
oratory experiments are and outlined 
wherever possible, with the mtention of supplying 
training on æ good working basis for the deter- 
mination of the characteristics of whatever soils 
may come under consideration. 
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Letters to the Editor. 


Recession of the Tahitian Coral Reefs. 


Ir is generally assumed that coral reefs are still 
and when the outer slope is fairly well 
covered with living corals there seems to be no doubt 
about the matter. Yet in Tahiti and the adjacent 
island of Moorea there is no doubt that even with 4 
fair abundance of living coral, the reefs are slowly 


going back. 

Pending the publication of a full account, the 
following are evidences for this- unexpected con- 
clusion : 

(1) The form of the outer slope, ita ity and 
smoothness, absence of all sand and debrise—down to 
10 or 12 fathoms it is absolutely clean. 

(2) Ite being cut mto by trenches at short intervals. 
These are very clearly under erosion, their vertical 
sides and flat bottoms being scoured olean of every 
growth. These extend from where the surf breaks 
just under the raised edge of the reef to 10 fathoms, 
where they open out on to the general elope. For 
the lower 7 or 8 fathoms of their course they lie at 
the bottom of ravines the sides of which are covered 
with corals to exactly the same extent as the open 
al , but for all that, growth has not sufficed to 
maka. the ravine’s sides vertical or anywhere near 
that. These trenches are not in the least like out- 
growing tongues or buttresses; they do not resemble 
at all those described and mapped in the Report on 
Funafuti, for example. 

(3) The strong scour on those alo is shown also 
by the fact that it is the oo 
(Acropora), which are the dommant corals, this form 
of growth being a special modification for the aa papi 
of raising the colony above the fatal sand rasp of the 
bottom. This became olear to me from my gre a 
ments with pearl oysters in the Red Sea. ege 
corals are all, as it were, planted out at intervals of 
@ foot or two over the surface, never riotously 
crowded as on the reefs of the Red Sea or the lagoon 
reefs of Tahiti. 

(4) Coral growth ends quite definitely at from 10 
to 12 fathoms down, instead of the usual 30 fathoms 
or more. 

(5) The final and conclusive proof is that some of 
the stones which lie m the trenches are rounded 
pieces of basalt from the hills. One finds such stones 
at intervals on any part of the reef, on both sides of 
the n, either lymg on the eroded outer flat or 
bedded into the vertical walls of the shoreward 
lagoon reefs. It is clear that the reef was ie ese 
continuous from shore to edge, and that the n 
formation. The 


more than that 
that event, for the stones could not lie on this alo 
for long: they must in time be swept down ; 
Those now in view have been gee areata 
recently by the erosion of the coral m ich they 
were embedded. 

(6) Though there is no coral rock in all Tahiti 
raised above sea-level so high as to be dry land, there 


No. 2999, Vou. 119] 















coral sand on the reefs, and near the 
iginally the outer shallow 


eet een a Their position so near the present 
-edge affords another proof that there has been 
no extension seawards amce that lowering of the 
ocean surface which left these lagoon floors dry, and 
© the shelves along the foot of cliffs in s0 many 
islands of the Pacific, the Marqueean and Society 
Islands inchided. 

(7) Unlke the other islands of the up, Tehiti 
is not completely surrounded by a r’ reef. 
(The reason for the use of inverted commas is given 
above.) ‘There are no surface reefs for miles off the 
north-eastern corner of the island, but soundings 
show tbat the reefs are there, but under about 
5 fathoms of water. These might be (1) reefs 

wing up which have not yet reached the surface; 
3) reefs submerged by local subsidence, but the 
chart itaelf shows clearly that they are not; (3) parts 
of an original shelf upon which all the reefs were 
founded. The examination of the shores within 
them shows that there was once the usual maritime 
flat here as round the rest of the island, which bas 
pow disappeared, leaving relica here and there to 
show ita former existence, and the comparison of the 
reefs themselves with those which reach the surface 
shows that they are exactly the same but for the 
removal of the upper five fathoms or so. 

I find it di t to account for this reduction 
in the vigour of coral growth, but one factor has 
probably the latemsation of basalt, ita con- 
version from hard rock to that red clay so con- 
r on the slopes, which in floods cause all 

e streams to run red. This does not, however, 
seem possible as the whole ees and there 
may be biological changes involved, such as in the 
species of coral dominant, the balance between the 
organiams which build and those which destroy reef 
material, or even in coral physiology. 

In Tahiti and Moorea, at any rate, it is clear that 
the age of corals is past. Is ıb ible that this is 
true of the world m general ? 1902 the writer 
showed that the great reef of tropical Easb Africa is 
nothing but a shelf cut by the sea into the great 
mass of raised coral which forms these coasts; m 
the Red Sea, part of the breadth of the reefs is formed 
in the same way and part by the growth which has 
occurred since the elevation, but where the distinc- 


‘tion can be made out the latter is comparatively 


small. In reading most descriptions of reefs one 18 
struck by the disproportion between the amount of 
growing material present now and the huge structure 
raised by growth in the i 

The possibility that latest of the coral ages is 
now pamang ar passed, introduces another complica- 
tion ım is ever-fascmating study, and the - 
sibility of former extensions of the present Bufas 
reefs ıs one to be borne in mind in future investiga- 
tions. 

I desire to acknowledge the assistance received 
from the Government’s Grant Committee of the Royal 
Soci and the of the Balfour Fund of 
this University, which made possible the exploration 
of which this is the more important result. 

CYRO CROSSLAND. 

The Zoological Laboratory, 

Cambridge, 


Mar. 8. 
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Advantages of the Ring Method for the Study of the 
Surface Equilibria of Colloidal Solutions. 


Tus letter of Prof. Harkins, con ing some of the 
methods used for measurmg surface tension, contains 
a statement about the ming method which may mislead 
the reader; and the addition of a few words to it 
may therefore be worth while. 

or efforts m the past five years have tended to 
Fel asise the importance of a phenomenon which 

been overloo so far, namely, the decrease 
in the surface tension of colloidal solutions as a function 
of the time. Although a few exceptions have been 
found, the t majority of colloidal solutions obey 
this law, including dyes, proteins, metallic sola, ar 
eto. Jt was known that the statio value of the 
surface tension was different from the dynamic value, 
but it was generally that the adsorption m 
the surface layer took p almost mstantaneously.* 

The study of the delayed adsorption, which can 
be followed step by step over ods of hours through 
the consequent decrease in IRo aAa tension, can 
‘obviously only be observed by using a method 
permitting & proper control of the time. As the 
surface tension of a colloid solution begins to decrease 
as soon as it is no longer starred, ita value ng on 
the tame elapsed since the last ing. y using 
the instrument which I call for short a ‘tensiometer, 
according to a technique first. described in 1922 and 
im raved m 1925, it was possible to obtain the 

ues of the surface tension about 1/10 of a second 
after the aie These values, for sodium oleate 
solutions dilu to 1/25,000, were only slighily 
lees than the value of the surface tension of pure 
water, namely, 68 to 69 dynes at 20° C. Measure- 
mente taken at ten seconds’ interval showed the 
decrease which, under the conditions of the experi- 
ments (2 o.c. in watch-glasses), took place pro- 
portionally to the time. After thi seconda the 
value was 55 dynes, and after one minute, 42 dynes. 
The oprve expressing the decrease then assumed a 
logarithmio shape, and the statio value was attamed, 
in this case in five minutes, at 36-6 dynes. At 
higher dilutions, the time to reach the 
statio value is greater; for le, at 1/100,000 
under the same experimental conditions, the static 
value was equal to 32-1 dynes and was reached in 
twelve minutes. It is obvious that the time required 
.to reach the equlibrium depends on three main 
factores concentration, mobility of molecules (function 


of the viscosity of the solution), and ratio Salam of 


the contamer. It may vary with different solutions 
In watch-glasses (2 0.c.) from twenty minutes (pure 


serum) to three hours or more (serum diluted 10,000 ` 


to 20,000 times). È 
Such measurements are vary easy and simple to 
perform with good accuracy by means of the tensio- 
meter. If a, drop method, even though highly 
improved, were used, it would ire waiting two 
or three hours, sometimes more, for every drop to 
form and fall. If 1t be assumed that three drops were 
sufficient to obtain a satisfactory accuracy, which is 
an optimistic view to say the least, this would mean, 
with one mstrument, six hours instead of two, or 
nine hours instead of three, and an eccurate control 
of this time would be ex ingly difficult. The 
~ determination of a complete rption isotherm 
would require days. Moreover, the estimation of 
the total adsorbing area, which is an important factor, 


1 W.D Harkins, N Nov. 20, 1026, p. 7a2 
WwW K z Princples of denara] Phyuology ” (Lomton, 
1018), p 55 a ondhan Capillary Chemistry” (New York, 1920). 


Pr P. L. du Noy, ‘Surface Equilfbria of and Biological 
Colloids,” Am. Obem. foo. Monographs (New York, 1026). 
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would not be an easy matter and would involve the 
calculation of the surface of the drop iteelf. I have 
shown ‘ that under certain conditions absolute minime 
of the value of the surface tension are observed at 
very Co ein (at 1/750,000, 1/1,220,000, 

1/1,880, in the case of 2 0.0. of sodium oleate in 
watch-glasses), and that these minima can be shifted 
by altering the area of the adsorbing surfaces (by 
adding glass beads, for example). ‘The hanging-drop 
method does not readily lend itself to such experimenta. 

Another interesting phenomenon was described in 
1922, namely, the ‘antagonistic action’ of one 
colloid upon another. When a strongly surface- 
active substance, such as sodium oleate, 18 added to 
a solution of colloids with larger molecules or particles 
(proteins, metalho sols), a sudden drop in the surface 
tension is observed, as would be expected, but this 
drop is immediately followed by a rapid rise whith 
can be followed step by step with the tensiometer, 
and, under certam conditions. the original surface 
tengion 18 reached after seven minutes. When 
measurements are made every thirty seconds. a 
Dae Sopan isotherm is obtamed.* It is 

oubtful whe this phenomenon’ could be studied 
at with any drop-weight method. Yet it is 
important, since it grves a method whereby adsorption 
may be studied quantitatively with great ease and 
rapidity, and whereby the area of adsorbing surfaces 
may be evaluated. is problem 18 bemg investigated 
at ey in our laboratory. 
alight modification of the tensiometer makes it 
possible to measure interfacial tensions.’ With this 
instrument we have obtained adsorption isotherms 
at the mterface between pereffin oil and sodium 
oleate solutions, as a function of time ;° the action 
of temperature at the mterface between water and 
ethyl ether and water—carbon disul hide was also 
Investigated with great facility, and gave poswive 
temperature coefficienta. 

I have mentioned a few of the results which were 
found as a direct consequence of the use of the ri 
method improved so as to render it practical ad 
yay rapid. In the biological fleld this method has 

led us to study the proceases of immunity ın 
animals, and to reach certain sian ons which are 
not devoid of interest. On the other hand, the 
absolute value of the surface tension of water obtained 
without any correction with the du Noiy tensiometer 
agrees within +01 dyne with the values published 
by the beet authors (72-6 dynes at 18° C.). Further- 
more, altho criticised by some, the ring method 
has nevertheless in recent years aroused so much 
interest that Prof. Harkins himself, whose authority 
in this field is unchall has found it neceasary 
to give it a great deal of attention, and leads us to 
hope that he and his collaborators will soon be able 
to give a corrected formula which will reduce the 
errors to less than 0-1 per cent. This correction, 
although uncalled for-in the case of water and most 
aqueous solutions, will undoubtedly establish the 
superiority of the ring method over all others, so far 
as convenience, rapidity, reliability, and adaptability 
to different problems are concerned. I trust I have 
made it clear that it has already scored ın the 


particular case of colloids. 
P. Lecomre pu Notty. 
Rockefeller Institute for 


Medical Research. : 
‘ P. L. du Nouy, PAU. Mag.. 1024 48, 664; ‘Surfaces Equlbria 
of o and Biol Colloids ” (New York, 1926), pp. 85 and fol. 
: L. du Nouy, J. Exp Med , 1922, 30, 
' P, L du Nouy, " Surface bra Organic and Biological 
Colloids ” (New York, 1926) 155 and foL 
’ P. L. du Nouy, J. Gea. to.. 1025, 7, 625. 


P.L du Nouy, “ Surface Pamlor 
Oolloxis ” (Kew York, 1026), pp. 174 and fol 
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namely, the ratio of his energy expenditure in the form 
Efficiency or. Effectivity ? of work to his intake of en or to his total 


One of the most difficult problems which confronts 
all investigators who have to deal with man as a 
worker, is the assesament of his fitness to produce. 
The accurate determmation of the degree of fitness of 
the man to perform his work has never been satis- 
factorily elucidated, so that relience is placed most 
frequently on the measure of his productiveness as 
shown, say, by the number of articles produced, the 
quality of his work, the time taken to perform selected 
ack par alterations in skill of performance, eto. 

urther, when it is desired to refer to any alteration, 
either by way of enhancement or diminution, in the 
individual’a capacity to carry on any particular 
operation, it is genee y said that the man’s efficiency 
is increased or diminished. 

It is true that modern as indicated by the 
“ New English Dictio ,’ for example, authorises 
a definition of the word efficiency as ‘‘ fitness or power 
to accomplish, or success in accomplishing, the purpose 
intended”; and as another meaning it gives “ effi- 
cient powers or capacities.” Colloquially the word 
efficiency is commonly used, with perhaps even wider 
signifloance, as @ synonym for power to perform, for 
the conduct of business with en and with the 
minimum of waste, not only on the part of single 
individuals but also of groups of workers. 

Tt has, of course, long been recognised that the term 
efficiency is neither a scientific nor, in the light of 
modern knowl an apt one by which to refer to 
the individual’s o in pa The engineer has 
appropriated to his own technical vocabulary a word 
which had long been in common use, and as a result 
it has come to have a very definite connotation in 
engineering, and even in physiological, science. When 
used by the engineer it is, as a rule, qualified by some 
adjective indicative of the particular type of efficiency 
to which he is referrmg. Thus he may speak of 
mechanical or thermal or thermodynamic efficiency. 

The physiologist, too, hasinvestigated the efficiency— 
in the engineering sense it would be the over-all thermal 
efficiency—of the human body and has arrived atevery 
definite results. While it is o to question whether 
a mode of calculation suitable in the case of the 
development of energy in a mechanical apparatus, like 
a steam engine, is applicable to the series of metabolic 
agit cormmon to the human body, where, it must 

remembered, food serves not only for yielding 
energy but also for the repair of tissue waste, no 
serious objection can n ATR be taken, provided the 
limitations of the method are kept in mmd. 

As an alternative to the displacement of the term 
efficiency from the engineer’s vocabulary, a feat which 
would be practically mm le of accomplishment, 
we must be prepared either to use the word with a 
double significance or else find a substitute. It is clear 
that the common usage of the term in connexion with 
everyday labour of all kinds cannot be justified. We 
have no right to refer to the increased or diminished 
efficiency with which a man performs a specific piece 
of work if we, at the same time, take no cognisance of 
the data which must be determined before the actual 
efficiency of production may be considered. The use 
of the word efficiency is then simply a loose colloquial 
way of referring to a general condition of human well- 
being with absolutely no reference whatsoever to the 
true scientific meaning of the term. 

When we speak of efficiency m this general way, 
what we want to express is, that the individual in 
question is Poa ing his work in the most effective 
and useful fashion. other words, the idea we wish 
to convey has nothing to do with that other deter- 
minable factor involved in man’s productive powers, 
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eee of en , but simply with the degree of 
effectiveness with which the work is done. 

In view, then, of the confusion of ideas which must 
arise when the same word is employed to define two 
very different types of phenomena in man, it is 

that it would be beat to employ two words, 
Let the word «4ficiency be confined, whether filly 
justified or no, to the ratio of the energy exchange 1n 
the ormance of work, but in order to cover the 
much wider field, where there are no ial but 
innumerable general physiological or physical deter- 
minants, and where we wish to of enhanced or 
diminished capacity to orm, It is that a 
word like effectivity might be more fitly employed. 
Such a word commits us to no underlying mngle series 
of peda. cae phenomena, but is perfectly general, 
and refers merely to the sum total of the factors which 
lead to effective production, and it can therefore be 
suitably apphed to a wide range of activities of 
individuals or groups of indrviduals. The word has 
been selected as the most suitable from a number of 
alternatives, all, more or leas, expressing the same 
general idea. ; 

As a practical illustration of the difference between 
‘“‘ efficiency’ and ‘effectivity’? one of the ri- 
ments which I published ın conjunction with f. 
F. Q. Benedict may be cited. e determined the 
efficiency of a highly trained subject doing most 
strenuous work on a bicycle ergometer for more than 4 
hours. Hus effictency at the start was 23 1 per cent., 
and in the observation made just before the experiment 
ended, due to the impending collapse of the subject, it 
was 21-8 per cent. One can state, then, in this extreme 
example, that although there was but a amal] reduction 
in the subject’s efficiency, his effectivity at the end 
was nul. f 

It may be remarked in conclusion that certain of the 
German workers have found the same diffculty, but, 
so far as I am aware, none of them has suggested a 
term to cover the idea which it is desired to reas. 
Effectivity, if ıt find acceptance, might be utilised by 
German workers as ‘ E ivitat.’ 

E. P. CATHOART. 

The University, 

Glasgow. 





The Mechanism of the so-called ‘Posterior 
Sucker’ of a Simulitum Larva. 


THe manner in which a Simulium larva fixes itself 
to rocks and water weeds in very rapid running 
waren heey bor? Pe Oe eae 
naturalists. Some have supposed that the so-call 
‘posterior sucker’ of a Simulium larva functions in 
the same way as does the sucker of a leech, and it is 
only recently that Tonnoir (Ann. Biol. Lacustre, 11, 
pp: 163-172; 1923), not finding any muscles inserted 
in the middle of the disc, doubted its utility as a 
true sucker and ascribed the function of attachment 
to the hooks alone. Dr. Pum a: 17, 
pp. 295-869; 1925), to whom we are indeb for a 
mon ph, “On the Life-history and Structure of 
the ly Stages of Simuliidw” (1925), has demon- 
strated he presence of fairly strong muscles connected 
with the centre of the disc, and he observed ‘‘ that 
they contract when the larva fixes itself by its 

rior end.” But he further pomts out that 
‘in spite of the presence of these muscles the larva 
cannot fix itself effectively without the further help 
of the sticky salivary secretion; a fact which may 
mean that the saliva helpe to fill up the between 
the hooks and thus to form a complete mm all round.” 


3 


600 


In determining the function of the ‘ posterior sucker’ it 
seems to me thet undue importance has been attached 
to the presence or absence of muscles in the centre of 
the dise. 

Recently, while preparing a publio lecture for the 
fourteenth annual meeting of the Indian Science 
Congrees at Lahore, on “ Animal Life in Torrential 
` Streams,” I made a number of observations on many 
kinds of animals living in swift currents. An entire 
week was devoted to the study of Sımuhum larva, 





Fig 1 —Tracks of sticky salivary secretion left by 8Sımullum larves on 
a glass side a, Photograph of the tracks; 6, a portion of the 
game much enlarged 


which I found in great abundance both on the water 
plant Eriocaulon miscrum Keern., and on bare rooks 
In a small stream below the Dumpep Bungalow in the 
Khasi Hulls. A close study of the habits of these 
larvæ has led me to conclude that the posterior 
appendage does not act as a sucker, but fixes itself 
with the help of hooks alone. These are capable of 
gripping firmly a cluster of milk threads (the sticky 
salı secretion) which the anımal secretes on the 
spot a feat 1b intends the posterior appendage to be 
fixed. The presence of strong muscles in connexion 
with this appendage is n » for, In order to 
disengage the hooks from the salivary secretion, a 
strong and sudden muscular pull is required. This 
action is readily noticed when a larva, moving from 
one place to another. is examined under water. The 
muscular action noticed by Dr. Puri at the time of 
attachment of the sucker is a Ce e on the 
part of the animal to enable ıt to fix its hooks effectively 
in the secretion. 

If a larva is allowed to crawl about on a slide, it is 
noticed that the progression is effected by the help of 
the thoracic proleg and the salivary secretion. A 
small amount of the salivary secretion is poured out 
and the hooks on the proleg grapple on to it. The 
larva goes on pouring out a thread of saliva aa it 
progresses. A number of these larve were allowed 
to crawl about on a slide and the method of their 
pro ion was beautifully Ulustrated by the track 
of the secretion they left behind them (Fig. 1). 


SUNDER Lau Hora. 
Indian Museum, Calcutta, 
Jan. 10. 
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The Formation of Twin Metallic Crystals. 


IN the discussion in NATURE (Jan. 22, p. 120, and 
Mar. 12, p. 392), Mr. McKeehan has taken exception 
to statements of Carpenter and Tamura in a paper 
on the above subject on the grounds that the method 
of formation of twins depicted by them brings atom 
centres too cloge together. by reflection 
about a plane 1s considered, and the discussion hinges 
on the precise location of this plane with reference to 
the planes of atoms. Geometrically, a twin crystal 
of this type consists of two individuals united aym- 
metrically about æ plane, which is not one of 8y8- 
tematic symmetry but is a possible crystal face 
(Tutton, “ Crystallography and Practical Crystal 
Measurement,” 2nd ed. vol. l, p. 500, where it is 
also stated that the plane of twinn is “ usually 
one with low indices and indeed ve often & primary 
face”). In view of the improbably amall distance 
of approach of atoms required by Carpenter and 
Tamura’s hypotheses, it appeared to be worth while 
examining the effect of adding to the above foal 
law of twinning the ph conditions (1) that the 
reflection plane can Sily one such that the o tion 
of twinning does not bring atom centres oser to 
one another than the closest distance of approech of 
atoms in either component of the twin, ad (2) that 
the componenta of the twin have in common’ aj least 
one plane of atoms. Bmefly, these conditions imply 
minumum stress and maximum continuity of structure. 

Subject to these assumptions, it may bé shown that 
for a simple cubic lattice, twinning of the con- 
sidered can only take place about {100}, {110}, 
{111! or {200}, of which the frst two and the last 
are systematic planes of symmetry and lead only 
to cases of parallel arom in holohedral forms. 
For a body-centred cube such as a-iron there 15 no 
plane, other than {100}, {110}, {200!, which fulfils 
condition (1), but {211} requires @ very small 
compression and might be permisable. For a face- 
centred cube, {111} ıs the only plane other than 

100}, {110;, 1200} and {220}. In the case of the 
iamond structure the only plano other than - 
metry planes ı8 that mentioned by Mr. Mo Keelan 
(NATURE, Jan. 22), namely, a plane parallel to {111} 
cutting the cube diagonal at a distance th of ite 
length from the origm and bisecting a line joining 
two atoms which are separated by the closest distance 
of approach—the co-ordinates of the atoms being 


it We te if? In this structure the components 
of : 


he twm have two planes of atoms in common, 
and the reflecting plane lies midway between them. 

So far as the metals which oryatallise on a face- 
centred cubic lattice are concerned, the above results 
seem to be correct. Gold, mlver, copper, lead, 
platinum, and imdium are stated by Dana to twin 
about {111}. Diamond and ailicon also twin on 
this plane. Iron is stated to twm on {111}, contrary 
to the result obtained above; but as this maternal 
passes through a transformation in cooling, the 
existence of twinning in the a-modification would 
have to be confirmed by X-ray measurements. I 
understand that twins are rarely, if ever, obeerved in 
the body-centred cubic metals. 

The application of the above hypothesis to the 
case of compounds 18 too complicated to be dealt 
with here; but sodium chlomde and potassium 
chloride, in which the atoms are situated at the 
corners of a eimple cube, ought to twin on {lll}, as 
they are in fact observed to do (Groth). The cage of 
calcite can be derived from this, for when the sodium 
and chlorine atoms are replaced by oalcium and 
carbon respectively and the cube distorted to a 
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rhomb, {100} becomes a } possible twin plane and is 
commonly observed- In general eech case would 
have to be considered separately in conjunction with 
a knowledge of the structure ee by X-rays. 


D. PesstoxN. . 


The National Physical Laboratory,. 
Teddi n, Middlesex, š 
. 16. 


X-ray Diffraction in Liquids. i d 

In order to find experimental ‘sup rt for the theory 
of sai! diffraction m liquids put fo eae some three 
se he by C. V. Raman and K. R. Ramanathan 
(Proc. : ndian Association for the Cultivation of Science, 
vol. 8, p, 127, 1923), extensive studies have been 
undertaken in the authors’ laboratory of the pheno- 
mens observed when a pencil of monochromatic 
X-rays passes through a layer_of fluid, particularly 
Oe ee the effects are influ- 
enced by the p condition and the chemical 
nasture of the ie rine under investigation. The 





a , 6 


Fig. 1.— X-ray diffraction haloes of hqubis. 
i a, Hexane; b, oyolo-herane. _ 

photographs here reproduced (Fig. 1, a and b) were 
obtained in the course of work on this line by one of 
us (O. M. Kogani) and resent the X-ray liquid- 
haloes of hexane and cyclo-hexane respectively. The 
fluids were contained in ocells with thin walls of 
mice, and the K-radiation of sane kom 

X-ray tube was used. 

The differences between the two patterns are 
sufficiently striking ; cyclo-hexane shows a bright and 
Sharply defined halo. with a very clear dark space 
within, while hexane, on the other hand, shows a leas 
intense and relative -diffuse halo, the inner 
of which is not sharply terminated but extends almost 
up to the direction of the imcident rays. These 
differences indicate very clearly the effect of the 
geometrical form of the eae ae on the X-ray 
scattering by a liquid. From an X-ray point of view, 
cyclo-hexane consisting of ring-fo —though arbi- 
trarily orientated—molecules has a nearly homo- 


geneous structure, while on the other hand the 
elongated shape and orientations of the mole- 
a eee ee eae 
in X-ra lanation is 

by the o the difaotins halo ba tapti 
resembles ee als hay of oyclo-hexane. 


It is avione ol the thros acids viih soran 
e Pint the three liquids with regard 

the scattering of ordmary i 
cyclo 


strikingly from benzene, the de- 
polarisation of the scattered light being 
o-hexane and relatively large for 
benzene. Here, evidently, the geometrical form of the 
molecule is of much leas importance than its chemical 
character. 
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Further studies. of - the liquid-haloes for various 
organic substances of the aromatic and aliphatic 
series, and specially with the long-chain compounds, 
are in , progress. C. V: Raman. 


a 3 O. M. BOGANI. 
210 Bowbazar Strest, f 
- Caloutta, India, Feb. 10. . = 
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“Prehistoric. Archwology in Yorkshire. 

Ir ia difficult to see what connexion there is between 
Antiquarian. forming an out- 
door museum iv the Old Tithe Barn at Easington,, 
Yorkshire, and the fact that the Hull Corporation has 
a Mortimer collection of- prehistoric antiquities in 
possession, though not on proper exhibition 

inca opia 2, p. 494). 
at Easington e been handed over 
Riding Antiquarian Society by the 
onera, and the iety’ is 
et the responsibility of its restoration and 
peer shar and is converting it into a museum of 
liances, at ita own cost. The only 

en the al Co 


ration is pla in the matter Is 
that it is ei its Ma aa breta to select 
such objects as are 


y to be suitable for exhibition, 
Ta De a eee will - 
more appropriaie surroundings, while the 
space in the other Corporation museums which they 
now Leek ef can be more suitably utilised. 
the Hull.Corporation is scarcely 
BO “black ee as Crawford paints it. Certainly the . 
Mortimer collection was purchased from the family, 
on, advantageous terms, and the money given for its 
se to, the Hull Corporation by Colonel Q. H. 
who stipulated that so Important a collection 
should not be m any of the other museums, 
but should have a building to iteelf. This condition 
the Corporation accepted, and. this condition Colonel 
Clarke quite properly is preasing the Corporation to 
fulfil. ofortunately, soon after the purchase the 
War broke out, and as the Driffield Museum was likely 
to be wanted for fs aA purposes, the collection 
had to be packed and removed to Hull, where a large 
house was rented for its reception. Afterwards this 
was required for other purposes, and the oollection 
was again removed into a warehouse adjoining one of 
the museums. The matter of the pro accom - 
modation of the collection has been b t up many 
times, but the conditions which, ob during the 
War and afterwards made building a separate museum 
a dificult proposition. However, at the b 
moment tiations are on foot for the e PE 
& large building in the centre of the city which will 
admirably answer the p Put paes; and personally I hope 
that this will he conclud 
It is scarcely correct, however, to say that the 
specimens are all in g-cases. As a matter of 
fact, some little time ago-the Corporation erected o 
workshop for the proper restoration, 
, and display of the Mortimer collection, and 
also appomied a junior assistant whose whole time is 
occupied in the work. In addition, most of the 
Important bronze age pottery, the bronzes and other 
more valuable from the tumuli, are on 
tem exhibition at the Albion Street Museum. 
owever, may I sincerely thank Mr. Crawford for 
writing his letter, as the matter has been taken 
ie ody ieee a 
I trust, now the attention of the Hull City Council haa 


been directed to the matter, some tangible may 
accrue. . SHEPPARD 
oe (Director.) 
The Municipal Museums, 
Hull, April 6. g 
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Phytophagic or Biological Races in Insects. 


Mn. Meynice points out in his letter (NATURB, 
Mar. 12, p. 888) S EN of biological races is by 
no means a new 
paragraph, he seems to think that the principle may 

but little Importance as a factor in the 
tioh of new species. It may not be out of place to 
direct attention to the fact that the phenomenon 
the Insecta. 


z. Meyrick, the’ Coalin moth (Cydia 
Quayle, 1926) is an in 
probable example observed -in United States ; 
while on the experimental aids: the produstion by 
Pictet eit) of an inherited modification of feeding 
habit in Lasiocampa querous is of much intarest, 
although the resulta are by no means so conclusive 
as those of Dr. ‘Fhe present writer is now 
working on moths of the n TAa ca 
this pomt of view, and al © experiments are 
not yet sufficiently far ee publication, ib 
. seams that to postulate the existence of biological 
races adapted to food plants offers the aimplest 
explanation of the facta so far observed. 

Among Rhynchota the capsid Plasioocoris rugicollis 
(Petherbridge and Husain, 1917) is another probable 
case, while m Homoptera the experimental work of 
P. Marchal (1908) on the cocaid Lecanium offers 
a very close to that of Dr. Harrison. In 
Diptera, to mention only one case, Cameron (1914) 

on the anthomyid, Pegomyia Myoscyam, 
ee or Eaa we DOIE 
the one species. 

Similar results have been obtained among Cole- 
optera, the best known being that of Schroeder (1908) 
on the Salix feeding beetle,, Phratora vitelina. This 
ea pe ee ee 

on Pontania. 

The above are just a few of the more striking cases 
known, but enough has been said to show that the 
phenomenon 'is probably very widely spread among 
ph insects Rape Mr. Meyrick justly 
x can soeroel as a new principle. 
Poæibły, Jn o moro Empartanze in tho | 
evolution of new species than Mr. Meyrick appears to 


think. 

In this connexion it is m to note that Dr. 
M. i in his reoent book, “ Biologio dar Behmatter. 
inge ” Ca BS “Wir können also festhalten : 
sind phyletisch alte Formen ; 
Mono has PA eame Erwerbung jüngeren Datums.” 
If this eap ir pid ad ee 
phytophagio races may have been the means by 
which monophagous species were evolved. 


W. H. TAORPB. 
Zoological Laboratory, 
n ridge- 


The Gelsaler Discharge in Argon. 

‘Tuna is now a considerable literature dealing with 
snalysis of arœ, and of glow discharges from a hot 
E E ari Langmuir’s 

electrode has been emp It 

p e lee Sa pasdeae aera be ex- 

-the same method can be eo ee 

between cold electrodes ( hal, 

Pee a3, p. 581; 1687), “This work wan of pro 

liminary nature, and results were, to a certain 

extent, ambiguous. We have now repeated” the 

experiments under better conditions, m argon, and 
have confirmed the earlier resulta. 

With a low current density and conditions not far 
different from those co to & normal 
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and, judging from his last.| the 


cathode fall of tial, there is a sharp maximum in 
the concentrations of both positive ions and electrons 
at the middle of the ive glow. The electric 
fleld is reversed bétween region and the edge of 
ee ee ewe: ere Of fast 
electrons ' appear are here present electrons 
with eormepoudiog to G large faction of the 
full cathode fall of potential. The Faraday dark 
Fad ee oe 
d in it is small at higher pressures (0-8 mm.) 
and strongly reversed at the lower pressures 0-2 mm). 
We find that the ionic concentration ints are 
sufficient to carry the current by diffusion 
the reversed electric field, as in low vol arcs. ~ 
Our curves for the collector characteristic in th 
cathode dark space are difficult to analyse, and it~ 
may be questioned if any method of using an explor- 


disturbance 

we’ thrown by the collector. 
K. G. Emm kos. 
N. L. Hannis. 


8 College, 
of London, Mar. 14. 





Soma paradoxes which have occurred to me and 
have been inted out to me also by some of my 
rae especial Dr. Fues, , show 

fundamental statement of my letter TUBS, 
Feb. 0) lished under the above title, is moorrect. 

t is true that the reciprocal impenetrab 
the molecules allows only of the Haise seca in 
determinant solutions, and excludes AT others. On 
the contrary, al the ical and antisym- 
metrical characteristio solutions whioh existed for 
absolutely penetrable molenas remain for a (not 


spaces. 
atlas are ieee yaa 
of an atom but also for the translatory 
motion of gas molecules, with radius almost zero, 
then such a remarkable relation between the mole- 
cules cannot be so simply explained by wave 
PO On BA MY BESTS led monto Deneve. 
P. KHRENFEST. 





The Property of Dilatancy. 
| eased Pe gee ie the characteristic of the 


deformation of was given by 
Osborne O a the Aberdeen i of 
the British ion on 10 and 15, 1885, and 


later in a modified form before the Royal Institution, 
Feb. 12, 1886. These ions were publiahed 
in the Phü. Mag., vol. 469-481, 1885, and in 
NATURE, ee 38, , 1886, and later in 


woe 
apparently been little dis- 


cussion of the eae and the few references I 
have were found accidentally Bera Popas 
A this 


. 429 


iterate o a ne aa DRA OO 
L. B. TuckHRMan. 
Bureau of § 


tandards, 
Washington, Mar. 13. 
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The Acoustics of Buildings.' ` ma 
By Dr. Q. W. C. Kays. . 


l 


view of the examples of acoustically defective 

halls which abound in: our towns and cities, it 
is the more surprising to find that the fundamental 
principles of architectural acoustics were clearly 
appreciated nearly a century ago m Great Britain 
by a number of workers. Then, as now, it was 
realised that the two defects most frequently met 
with in large auditoriums are (l) echoes and (2) 
exoeas of reverberation ; that is, the tendency of 
an arrested sound to persist unduly by multiple 
piped at the boundaries, owing to their deficient 


ar Reg aor at a meeting of the British 
Association at Dublin, we find Reid 
reverberation as a prevalent acoustic defect and 
remedies in the shape of more absorbent 
by increasing their ro or irregularity 

pig vg Ger nore Saar o also streased the 
advantage of excluding superfluous space. 

Dickens’s acoustic powers of observation are 

exemplified in `“ Martm Chuzzlewit,’’ written in 

1843. In Chap. ix, im describing the houses in 


the ro pee ae of Todger’s boarding-house, he 
roe ` s 


“these mansions, now only used for storehouses, were 
dark and dull, sai E poten eb 
like—such hea 


and the vy merchandise as stifles sound 
kad stora tab throat of ocho = had an alr of parable 
deadness about them.” 


Roger Smith, in his “ Acoustics of Public 
Buildings ” (1861), remarked that: “In em whic 
houses a great reverberation is perceptible whi 
diminishes as the floors are covered with 
and the rooms filled with furniture.” ie 
1868, in evidence before a Select Committee of the 
House of Commons, streased the value of a low 

ing as a reinforcing device, and the influence of 
ana oe and of draperies in quenching the after- 
sound. 


During D S of this committee, 
it was elicited that flook per applied to the walls 
of a reverberant room proved an effective 
remedy. 

Again, Johnstone Stoney (1885) described pal 
he tested a room whioh had ita walls 
a lining of canvas, the canvas being & 
in front of the framework over which pae was 
stretched. From his ent he inferred that 
concert halls or public rooms could be effectually 
freed from echo effects by the simple expedient of 
lining the walls and In such a manner. 
Rayleigh, in the second edition of his “ Theory. 
of Sound” (1896), gave the first. mathematical 
treatment of the a tion of sound waves by 


porous rigid bodies. e clearly recognised the 
sealers of reverberation m rooms with 


und wo 
“trom a systematic investigation on audi- 
1 Abstracted from threo Tyndall Lectures deitvered at the Royal 
Institution in November 1926. : 
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torium acoustics in England, but it was not forth- 


' oct WG. Babine: of Hansard University, that we 


C. Sabine, of Harvard University, that we 
must turn for the first elucidation of the mam 


pare probleme, icularly as regards rever- 
tion. His “ Co 


Pa on Acoustics ” 
extend over the iod from ] to 1915, and his 
work and that ot others has attracted considerable 


attention both in the United States and Germany. 

As a consequence, although much remains to 
done, there is now sufficient volume of experience 
to enable the main acoustic uirementa of a 
building to be satisfactorily met before the erection 
of the building is even comm 

The principles are simple and tforward, 
but much scepticism and apathy will have to be 
dispelled in Great Britain to prevent a repetition of 
the acoustical failures uous in a number of 
modern halls. The Press the view commonly 
held that architectural acoustics is a gamble. For 
example, the Times on July 24, 1922, remarked that: 
“ Broadly it may be said that the acoustic 
eee yr apne be predicted ” 

a E EE Oot. 19, 1926, P E 

there is no means of studying the acoustic 

properties af a building which dae nob ext, or 
exists only on paper.’ 

However, within recent years the subject of 
applied acoustics, as a quantitative science, has 
become the object of my at a number of centres 
in notably the Signals Experimental 
Estabhshment at Woolwich, the National Physical 
pele at Teddi and ` the Building 

tion at Wattord. 


Wo ma proceed to review some of the acoustical 
sharactatletian of a bailing. a 


EoHoss. 


As regards echoes, it is found that an echo 
becomes noticeable when the reflected sound 
behind the direct sound by more. than about 


‘second. If the lag is leas than this, the ref 


sound will serve to reinforce the direct sound. This 

is an argument in favour of napa the heights of 
the ceilings of council chambers and the like to not 
more than about 35 ft., as the ceiling is the only 
reinforcer common to every speaker no matter 
what his location. The House of Commons serves 
as an illustration. 

Thus the question of echoes will not arise except 


with halls, tho even & slight echo may 
contribute to poor h The effect is not likely 
to be pronounced in the ab oe of smooth concave 


surfaces, such as & dome or barrel vaulting, which 
lead to uneven sound distribution and are definitely 
inimical to acoustics. Such surfaces should 
be broken up, for example, by coffering, and the 
objectionable reflections absorbed by suitable 
means. A satisfactory distribution of sound may 
normally be anticipated within a hall of approx- 
mately rectangular section. Furthermore, inter- 


604. 


ference phenomena’ are not likely to be of any 
sgl aa ed in the case of speech. 

The reflecting characteristics of the boundaries 
of an auditorium may, with a little experience, be 
approximately appraised from a geometrical study 
of sections based upon the palara of reflection. 
Two other methods are available for use with 


-. soale-models. In one, first used by Sabine in this 


connexion in 1913, the progress of an actual sound- 
pulse in the model is displayed by the well-known 
method of spark illumination. In the other, use.is 


N 





0 0 1D 20 30 40 


Feet 
Fig. 1—Sound-pulae study of the lecture theatre at the 
Royal Institation. 


Seale 





made of the analogy between water ripples and 
cylmdrical sound waves, a method Shiha 

to have been first by Scott Ramell ata 
EE ebeees itish Association in 1843. Each 
method has its advantages, and both give results 
which, although predictable in the main by 
geometrical methods, show also the ing of 
waves by diffraction beyond the: optical limits. 
Incidentally, either of the.experimental methods is 
more convinomg than the geometrical when for any 
reason it is desired to provide ocular demonstration 
of the acoustic properties of a particular archi- 
teotural design. 
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ig. 1, taken at the National Physical Laborato 

by Mr. Fleming, shows the progress of a sound- 
pulse in & central vertical section of the theatre of 
the Royal Institution, which was erected in 1800 
and is of acknowledged acoustical excellance—a 
view subscribed to by Faraday in evidence before 
a Select Committee in 1835. In the figure, arrows 
drawn from the position of the source show the 
tracks of certain selected wave fronts. ” 


RAVHRBHRATION. . 


As already remarked, the common defect of large 
auditoriums is undue reverberation. Rigid non- 
porous walls have, on Rayleigh’s estimate, a higher. 
reflecti ower for sound the best mirrors 
have for hght. Thus, unless absorptive materials 
in some form are provided, the rate of dying away 


-of a sound in a large hall will normally be so` 


protracted as to cause oo overlapping of 
successive sounds or syllables emitted at ordinary 

It was primarily the work of Sabine that has 
made it possible to measure the proportion of 
incident sound energy absorbed by ‘a, material (that 
is, the absorbing power), or to predetermine the 


. amount of absorbent necessary to ensure acceptable 


reverberation in a hall. If a steady source of sound 
m a room is suddenly sto , then Sabme showed 
that the duration of audi ility (when determined 
under proper conditions) is an important acoustical 
characteristic of the room. He established the 
Telation that this reverberation period (as it is 
called) is proportional to the volume of the room, 
and inversely proportional to the total absorbing 
power of the boundaries and contents. If we work 
In quare feet and seconds, the constant of pro- 
portionality is y. It may be noted that the 
relative linear dimensions of a room are not now 


regarded as material, except perhaps for extreme 


shapes. 
The degree of reverberation is all-important. A 
certain amount is pleasmg and ae pes ; @Xocess 
leads to greater loudness but in confusion ; 
insufficient resulta in enfeeblement and staccato’ 
effects which are displeasing to hearers and, further- 
more, impart a sense of deadneas or absence of 
power to a er or singer. A-great variety of 
observations have been carried out on the optimum 
reverberation periods to suit differant conditions. 
Briefly, it may be said that for speech in relatively 
small halls (up to, say, 50,000 cubic feet) a period of 
about one second is preferred, the value in 
up to about two seconds for the largest halls. ti- 
vated musical opinion in preferring rather 
nee iods for music, ae pendic or ite 
volume. l 
It may be remarked that in large cathedrals and 
churches, reverberation periods up to six or seven or 
more seconds are common, & condition which dates 
back to medieval times and is responsible for certain 
features of the services—the characteristio choral 
and organ music, the intoned liturgy, and the 
aie ee inaudibility of the mg voice. 


e remedy for excessive reverberation in a 
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room is either to reduce the volume, if practicable, 
Bay, by lowering the ceiling and partitioning off 
unnecessary recesses, or to increase the sound- 
absorbing power of ita surfaces by the use ‘of 
absorbents such as felt, quilting, wood-wool, 
aerated plaster, fibre , curtains, 
eames etc. - In some cases the dispositi 
of such absorbents can be so chosen that they 
also serve to supprees undesirable reflections. 
In passing, it may be added that there does not 
appear to be any recorded scientific evidence that 
stretched wires exert any benefi- 
cial effect in auditorium acoustics, 
ei examples may still be 
found.- -3 
LOUDNESS. 
In addition to the defects of 


almost certainly arise in a large 
building, particularly in the case 
of s i 


ing voice of average is 
of the order of 50 feet, that is, 
provided the hearer is so ‘situated 
as to receive a direct ‘ray’ of 
gound. At greater distances it 
becomes neceasary to provide re- 
inforcement, either by reflection 
from suitable surfaces, or by an 
electrical loud-speaker system. 
In view òf the in mg use that 
is being made of public address 
i baa it should be realised that 
eir main office in a large hall is 
to provide adequate loudness in 
the remoter . Further, by 
placi the loud-speakers in 
suitably high positions, trouble- 
some ceiling echoes may some- 
times be obviated. The system 
is not a remedy for excessive 
reverberation; on the contrary, 
the increased loudness adds to 
the confusion. The system may 
be a valuable corrective when steps have been 
taken to reduce reverberation by ares; 
absorbent materialt—a procedure which of i 
unfortunately decreases the volume of sound. It 
has, of course, to be i that in some cases 
the rendition of an amplifier and loud er may 
not be wholly acceptable to a cultivated ear. The 
amplification should not be excessive or unnatural 
effecta will result, nor should the different loud- 
ers be widely.separated or effects of repetition 
in to echo will be produced. In Great Britam 
fic uyated las a6 far beer ralli obiya age 
cathedrals, eg. nae Cathedral, Westminster 
Abbey, and Bath Abbey. An alternative method 
of amplification is employed in the House of Lords, 
where certain seats are equipped with ear phones, 
for the p of affording assistance to individual 
auditors who suffer from deafness, 
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ABSORPTION COEFFICIENTS. 

We see that for a room to attain its optimum 
reverberant condition, it is necessary to arrange 
that the various osed surfaces shall possess 1n 
te the requisite absorbing power. We 
thus require to know the absorption coefficient or 
the absorbing power of unit area of each material 

t ~ 


present. 
‘Various methods have been employed for 
measuring this coefficient of absorption for building 


Absorbent Screen 


‘Triple Doors 


ot 23 4 & 
SSS 


Seale of Feet 


Fia. 2.—Bound-peoof rooms at the National Phymcal Laboratory, Teddington, for 
measurement of transmisston and reflection 


and other materials. One method is to measure the 

in the reverberation period in a calibrated 
teat ber when a known and suitably large area 
of the material is introduced under proper con- 
ditions: In a second method, a beam of sound is 
directed towards a test specimen mounted as 4 
panel in an & in a sound-proof wall, and the 
proportions af the incident sound which are reflected 
or transmitted are measured. Fig. 2 illustrates the 
use of this method by Dr. Davis and Mr. Littler at 
the National Physical Laboratory. In the case of 
small samples, another method is available for 

ing the reflecting power. This is based upon 
measurements of the ratio of the intensities at the 
nodes and antinodes of the stationary. waves in a 
tube, one end of which is closed by the test material. 


a Se for the absorption coefficienta of a 
num of materials have been determined by 
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Sabine and others. Persquare foot, they range from: 


1-0 for an open- window, 0-5 for hair-felt one inch 
thick, to about 0-01 for plaster or glass. Each 
isolated member of an audience is equivalent in 
absorbing power to about 44 square feet of open 
window. Ti thie majority of cases the audience 
constitutes the most absorbent feature in a hall, so 
that the reverberation period is markedly responsive 
to the size of the audience. 


r 


. SoOURD-PROOFING. 
The Bh al of sound-proofing is often of great 
practical importance. As regards the transmission 
of air-borne sounds, they are best arrested b 
having the walla sufficiently massive and rigid. 


In the case of structure-baorne sounds, it is necessary 
for effective insulation to interrupt the continuity of 
the structure. For example, a sound-proof room 
may well be constructed Hke an inner box‘whioh is- 
floated on insulators on the structural floor, and 
everywhere insulated from the structural walls and 


To conclude what is only a partial survey of the 
subject, it is evident that neglect of the established 
principled may lead to defective acoustic conditions 
which may prove to be incurable-after a building 
is erected. ventive treatment is preferable to 
curative, and architects should be pre to allow 
acoustic requirements some share in influencing 
their designs. x f 


j Lister and Physiology.! 
By Sir O. 8. Shunernerox, O.M., G.BE., ERS. 


T is indeed fitting that we should recall on this 
commemorative oocasion the contributions 
made by Lister-to physiology. © His very earliest 
scientific papers were all physiologi He may 
be said to have entered by way of physiology his 
surgical researches which were to achieve so much. 
His first paper was entitled “The Contractile 
Tissue of the Iris.” It was work done by the 
microscope, which he used for the study of function 
rather than of form alone. It appeared in 1853, 
in the first number of the first volume of the now 
well-known Quarterly Journal of Mi 
Seaence. Lister was then twenty-five years o i 
- That the microscope should be his instrument for 
his maiden voyage of discovery was but natural 
in the son of his father, Joseph Jackson Lister, 
that remarkable man, who leaving school early 
for the business he conducted so successfully, yet 
found time to cultivate optics to such purpose as 
to devise and give to the world the achromatic 
microscope. Lister’s earliest paper, this on the 
iris, supplied the first full and correct description 
of the radiatmg musole dilating the pupil of the 
eye. It thus madea lasting upon ita subject. 

Lister’s second paper, of a few months later, 
dealt likewise with involuntary muscle; this time 
in the skin, where had been recently discovered 
the arrector muscles of the hairs; a discovery 
which Lister confirmed and in several respecte 
extended. 

We may be struck by the remoteness of these 
Lister's first themes from and indeed 
from actual practice—they are y academic. 
I think we have to picture him a yo man to 
whom the thing that really ma was to 


be; & young man 
so ardently curious about Nature, ially 
animate Nature, that he turned enthusiastically to 
SE epee that came first to hand. These papers 
in the simplicity of their text seem to reflect the 
Quaker upbringing of Lister’s home. There is 
already that sobriety of expreasion which, character- 


"2 Discourse delivered in the Robert Barnes Hall of the Royal 
Sooiety of Medicine on April 6. 


No. 2909, Vou. 119] 


istic of Lister all his life, made yet the more im- 
pressive his own self-restrained statements of his 
great resulta later on. No man in his career had 
more excuse for, more justification for, hyperbole 
sf pas than had Lita. aud no ma Gree 
ind in hyperbole less than did-he. It is 
therefore of significance when the young author 


allows himself an ive adjective, as when he 
writes ‘‘ the d discovery of ‘plain muscle-cells,’”” 
“ the- beautiful muscle of the ins.” We feel these 


expressions to be, from him, not mere phrases. 
An abiding interest of these youthful papers is 


‘their revelation of attributes in Lister’s, s0-to say, 


original nature. Any reader of them must 
struck by his power of penetrative and faithful 
observation, his patient enthusiasm, a restless 
testing of authority -by observed fact, and an un- 
hesitating self-submission to wherever the truth 
ight lead. : 
' His third paper, still physiological and on the 
same theme, smooth faa followed some four 
later. The oellular nature of that tissue 
been denied; Lister returned to ita further 
proof. He furnished it overwhelmingly. Forty 
years afterwards the then foremost authority on 

this tissue wrote of this paper of Lister’s as bei 

still not only abreast but in several respects ah 

of other subsequent papers on its subject. 

This work ved, however, to be Lister’s 


farewell contribution to that partioular theme. 


To him by then much had happened and was 
happening to compel his main interest elsewhere. 
His scientific enthusiasm had indeed definitely 
orientated itself towards a chosen quest in the 
t fleld of the unknown. His spirit of inquiry 
found a direction of overpowering interest to 

it. In his own words, written. to his-father, he.. 
had fallen in love with ; and with that 
widely detailed and highly technical art and calling 
I before him, the genius within 
impelled to study not so much this or 
that particular skill or culty, but the funda 
mental and all- ing process of inflammation 
iteelf as being for him the one prime and central 


problem for investigation. 
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Thenoeforward Lister’s physiological researches 
ero merely aide offshoota from that pathological 


i engaging his main thought; thus his paper, 
Q. 


@ nervous control of arteries, di 
etween the immediately local and the more 
istant effects of a stimulus, and especially of an 
Titant stimulus upon the blood-veasels. The local 
ffect, he concluded, was independent of the 
ervoug , but with a surrounding zone of 
fect mediated by nerve, a finding closely sug- 
estive of present-day views. ` Another paper was 
bat on the pigment cellas of the frog's skin, the 
els on which the animal’s well-known colour 
hanges d Lister ooncluded the shift of 
sigment to be an active shift of the pigment grains 
vithin the oella themselves, and the way in which 
xe consolidated and marshalled his evidence for 
hat proof is a striking example of hia thoroughness 
8 an investigator. ére is little doubt that from 
letailed stndy of these pigment cells Lister gained 
much of that vivid and intimate oonception of 


all -life mg against irritant agenta which 
nformed an his surgical strategy 
afterwards. 


Another of his physiological investigations con- 
earned the inhibitory nature of certain visceral 
1erves. He wrote: 
1xperimental inquiry into this so-called inhibitory 
agency because it appears to. me to have an 


ntimate bearing u the question how inflam- 
mation is develo through the medium of the 
nervous at a distance from an irritated 


ae is main conclusion was that inhibition 
resulted from more energetio action of those 
game nerves which, when working mildly, are ex- 
citatory. ‘Then, and still more closely related to 
his pathological inquiries, followed two papers 
on. alotting of bl confirmatory, as he himself 
wermmarks, of his conclusions arrived at about in- 
Hammation. 
These papers and the year 1862 conclude 
bcd e tale of Li 8 researches devoted 
irectly to physiology. Perhaps their main interest 
now 18 their revelation of their author in hia earlier 
research career. Conspicuous in them is capacity 
for noting detail and the rarer power of sifting out 
from it the broader meanings. Another of their 
qualities is the conscientious pains to obeerve for 
himself phenomena which many would be content 
to take on trust from the excellent desoriptions 
already given by others. Lister as an observer 
was satisfied by nothing leas than seeing for him- 
self, and his eye never staled. There was also 
ius. What but genius could have whispered to 
im to make a frontal attack upon what then 
seemed the inevitable and universal process of 
suppurative inflammation itself. Surely in his 
choice of that problem there was genius, the 
pe OL Cenina 20 Gee Teer to begia ate Tery 
beginning, the daring of genius, to set itself to 
rebuild from the foundation. A further quality is 
the scientific courage which knows no fear except 
to lose the truth. Moreover, even at this stage 


tho he might appear engaged on diverse 
problems, he was in fact centred upon one, of which 
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“I have been Jed to make an. 


from his point of view the several were’ but several 


Ths from these early papers we see that in 
reality, almost from the outset of his career, he had 
not only found but had also fi himself upon 
what was to be his life-work and his life’s problem— 
æ problem we may im ectly subsume under the 
one broad term ‘i ation.’ That was the 
study whioh he was to follow to a practical solution 
so magnificently, and in so doing ne, what these 
earlier papers had lees opportunity for showing, the 
splendid power of establishing and systematically 
ee Da its consequences & great generalisation. 

en m these earlier researches we can see 
spring that triumphant career of imentation 
and observation, m the laboratory and the ward, 
which, with a really surprising speed of mastery, 

j surgery for that which she is to-day, a 
far-Highted angel of healing the civilised world over. 

These papers, valuable though they are, whose 
features we have been ming, do not exhaust— 
far from it—the gift made by Laster to physiology. 
In addition to and beyond them he enriched it with 
the contribution of enhanced means towards its 
own most cherished aims. He put into the hands 
of physio for all time a superlative refinement 
of its method, and made possible observations 
otherwise impossible. Sir Berkeley Moynihan has 
recently eloquently insisted on the importance of 
surgery a8 & means to discovery. Peds A 
how could Pavloff have achieved his epoch- 
opening study of the digestive processes except by 
leaning upon Lister’s surgical principles 4 as it - 
not by means of Lister’s surgical- panpa that 
Ferrier initiated his study of localisation of cerebral 
function ? How could the physiologists of Toronto 
lees than four years ago have wed upon 
diabetic sufferers that merciful remedy insulin, 
it not been for the legacy of operative principle and. 
science bequeathed to them and to the whole world 
by Lister ? 

Lister’s own words leave us in no doubt as to 
the source of rejoicing it was to him-that among 
benefits accruing from his work was this of an 
enlarged scope and power for physiology and ex- 
perimental medicine. He dwelt, both in public . 
and in private, upon the need and importance of 
such experimentation for the progress ot knowledge 
necessary to civilisation. .He rejoiced that he had 
contributed to man’s power in that way. Indeed, 
the experimentalist owes to Lister an instrument 
of research the beneficent future of which the 
boldest i mation may well halt to set limit to. 

Of the gifta from Lister to humanity, one which 
the experimentalist is ever mindful of with especial 
gratitude is that, while helping man to mastery 


over disease alike for animal and man, he con- 
tributed to free that experimentation 
from the infliction. of Man, sacrificing 


animal life as he does to satisfy the material needs 
of human kind, has the right to the in- 
tellectual and moral impulse dri him to 
mitigate and dominate disease, aa justified in ita 
resort to animal imentation. He feels the 
more fully justified in doing so, and takes that step 
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with a clear conscience, because largely owing to 
Tistar’ ab oui bos tabien without AA cain a: 
` guppuration. 

us it is that through years to oomòb, after, 
Indeed, it may be the actual papers contributed to 
physiology by him have become matter chiefly for 
the Historian and the antiquarian, Lister will still 
receive ili his meed of commemoration 
from the physiologist and experimentalist, and in 
a manner which to himself would of all ritual and 


Prov. Irka Rasus. 
OON, few chemists will be left who have passed 
the age limit. Already, during this year, three 
of my oldest friends, all ished chemists, have 
ceased to be. Hermann Wio us, who was my 
fellow-student at the Ro Coll of Chemistry, 
Oxford Street, under ~ in 1866; Carl 
Graebe, who was privat doceni and worked at 6 
bench close to mine in the old laboratory in 
Leipzig in 1868; Ira Remsen, the American, who 
went to Germany when I did, whom I did not meet, 
however, until after the Johns Hopkins Universi 
was established. The first was-concerned wi 
Darmastaedter, in 1869, in introducing the soda-melt 
into the naphthol industry ; the second stands for 
quinone and artificial alizarin; the third for 
sacchari : all very notable connexions. $ 
The story of Ira Remsen’s career has been 
-told by Dr. B. Harrow in “ Eminent Chemiste of 
our Time” (T. Fisher Unwin, 1921). He was of 
` Dutch tage.- The elegance of his name was 
matched by the elegance of his person: he was 
always & man of gracious presence and owed muah 
of his. success and influence to his attractive 
personality. Five years’ serious study in Germany 
made him both a real chemist and s modest man— 
with & sense of proportion not always to be found 
to-day in the chemist, ionlarly in his own 
country. His career ore going abroad is of 
interest, as showing how -miserable were the 
opportunities of students in his youth. His father 
made him take up medicine and apprenticed him 
‘ to a medical man, who was teacher of chemistry 
in the Homeopathic Medical College, New York, 
whose teaching consisted in giving him a book and 
telling him to read. A casual experiment which 
he made (with generally destructive results) to 
ascertain what was meant by “ Nitric Acid acts on 
Copper ” seems to have i him at this.time 
with a special interest in chemistry. 
., However, Remsen uated in 1867, at twenty- 
one, as dootor of medicine, submitting a thesis on 
the fatty d eration of the liver—of which he 
was profoun ignorant. He then insisted on 
going abroad to study the subject for which he had 
a liking. He first worked, during a year, in 
Munich with Volhard, then two years in Göttingen 
with Fittig, taking his Ph.D. in 1870. He spent 
the next two years at Tūbingen as assistant to 
Fittig. He was, therefore, under the best of 
influences in Germany. - 
No. 2999, Vou. 119] \ 


NATURE 


-college and not a technical school. 


[APRIL 23, 1927 

offering have been the most congenial—_namely, in 
their daily obeervance and trust of methods which 
he discovered and inculeated, and in the practice 
of them for the alleviation and prevention of 
disease. It ia therefore with peculiar gratitude that 
physiology brings its tribute of admiration and 
veneration to the memory of one-great in character 
as in achievement, and great even among. the 
pistes of the benefactors of mankind, Joseph 


Obituary. . 


Remsen found no immediate i 
return but eventual 


on his 


became ned hysiocs 
and oer iiams rae eN & 
laboratory. e are told, that when he preferred 
a mild gi al for one, the president’s answer was: 
“You will please keep in mind that this is a 
The students 
who gome here are not to be trained as chemists or 
geologists or physicista. They are to be_ ar 
the great ental truths of all sciences. Ə 
object aimed at is culture, not practical knowledge.” 
With which immortal disco the great man 
dismissed the subject, says ations bi pher, 
as though the view e Were s one. 
I am inclined to think that Remsen, to-day, would 
perhaps be inclined himself to give a similar answer, 
tho without advocating ‘no laboratory.’ An 
I be not mistaken, the advice thus given by the 
president of Williams fifty years ago is much 
needed throughout the university world to-day, 
especially in the U.S.A. oulture—knowledge of 
the great fundamental truthe—ia what is now most 
wanted among us: students get it nowhere. 

At thirty, Remsen became professor of chemistry 
at the Johns Hopkins post-graduate university 
established, in Baltimore, in 1876. Ultimately, he 
was president of the University. He is to be 
credited with two great achievementa: in 1879, 
together with F he discovered saccharin ; 
he also started the American Chemical Journal, 
which he carried on until 1914, when it was merged 
in the Journal of the American Chemscal Socety. 
Saocharin is now an excisable article in our free- 
trade country. There three factories . I 
it. For east herd ending Mar. 31, 1926, the to 
duty ool was £83,118, of which the Customs 
duty on imported saccharin amounted only to £567. 
The rates of mares ised sugar and saccharin respect- 
ively are lls. 8d. per owt. and 3s. Od. per ounce. 
This is approximately as 1:850, the ratio of the 
assumed Piekar ee of sugar and saccharin. 

The retention of pega vaste Ree D 8 
servative in food is due to a Board appoi by 
President Roosevelt, in 1909, of which WAS 
chairman. He and other members tested its action 

n themselvee—and lived through the trials. 

e publio generally hers has lived through trials 
npon itself with far amounts of boric acid, 
which is disallowed—altho no scientific proof 
of ita harmfulneas has yet given. Maybe, 
the presence of preservatives in food is entirely 


- 
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mundesirable. It should, however, be understood 
mthat they have been rejected on grounds other 
“than scientifico. a 

It is to be hoped that a carefully studied life of 
Remsen may be written, to display to his countrymen 


the many important lessons which. are to be derived ' 
by an abundant 


from the career of a Man 
clarity of spirit, sure in hia judgment and rare in 
his courtesy, gifted with breadth of outlook and 
sense of proportion and of wide lence. 
Without being a genius, he was deeply devoted to 
mhis subject and well versed in its mysteries. We 
have yet to learn whether the establishment of 
the Johns Hopkins University, s unique institu- 
tion, with which he was so intimately connected, 
has been justified by results. Wemay suspect that, 
as in all other institutions, success mm so far as it 
has been attained, has been the produot of leader- 
ship. In modern times, killing the alain with the 
aid of the beginner has been developed to the finest 
of arts, under the guise of research. We need to 
take stook and consider, if considered study of what 
is known be not the better preparation even for 


the future inquirer and whether the assembly of. 


-original workers en masse be indeed desirable. 
HANEY E. ARMSTRONG. 


—_——_ 


Mr. A. B. Dmaocon. 
THE science af ae has suffered a 
ievous loss by the death of Arthur Bernard 
n in Malekula, New Hebrides, of heart-failure 
following black-water fever, on Mar. 12. Mr. 
Deacon was born of British parents at Nicolaiev, 


South Russia, on Jan. 21, 1903, and came to land 
in 1916. He attended the Nottingham High School, 
where he did remarkably well. He obtained a State 


Scholarship, an Old Boys’ Exhibition, and an Open 
Scholarship at Trini spies pear and ob- 
tained firsta in the Natural Scienoe Tripos, Part I, 
in 1923, the Mediæval and Modern 

Tripos (Literature and Hi ), with distinction in 


Russian, in 1924, and the Anthropological Tripos in 

1925, and was appointed to the Anthony Wilkin 
Studentship. i 

While a student, Deacon wrote ive 

, “The Kakihan Society of Ceram and New 


ea Initiation Cults” (Folk-lore, 38, 1925, 
p. 332), in which he correlated the ghost-societies 
of Melanesia with the imitiation cults. of the 
Melanesian peoples in the Mandated 
Territory of New Guinea on one hand and with 
the Kakihan of Ceram on the other; the latter 
is essentially a ‘ghoat-society’ and most com- 
pletely represents the original cult. 

Later in 1925, Deacon went to the New Hebrides. 
While heron at Espiritu Santo for a boat to 
Malekula, he did some useful preliminary work and 
got into touch with natives from other islands ; 
the following year he did excellent work in Ambrym. 
In 1926 he at South-West Bay, Malekula, 
on his birthday, and at once got to work, but he 
found a “ general chaos of native life” and an 
“ utterly appalling depopulation.”’ In dispiriting 
circumstances he gathered all that he could in this 
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ghastly.” He gathered a good 


district, and later t three months in north- 
central Malekula, where he obtained good resulta, 
though' even there the “death-rate has been 
deal of detailed 
mformation, about. social regulations, relationships, 
eto., cannibaliam, chieftainship, polygyny, songs, 
games, and also made the surprising discovery of 
remarkable geometrical designs, of which he collected 
some sixty. examples. These and his other in- 
vestigations will be published in due course. 
. The results obtained by Deacon far exceed what 
ight be from a first attempt in fleld-work, 
and they prove’that he had an exceptional aptitude 
for an logical investigations. Those of his 
notes which have reached me show that he was 
fully alive to the problems concerned, and that, 
though interested m details, he was continuall 
alert to the conclusions to which they oed. 


His death is an irreparable loss not only to science 


but aldo to all who came into contact with him. 
He was a cultured, talented man with a charming 
modesty and with a sure promise of a brilliant 
future. A. 0O. Happon. 





AN account of the life and work of Dr. Luigi 
Casale, Kae a Dr. J. F. Crowley, who has beer ` 
closely associated with the Italian chemist, appears 
in the issue of Chemistry and Industry for a 
Casale was born in 1882 at Langosco and was 
educated at Turin. He became head ‘of the 
organic chemistry laboratory in the institute. of 
general chemi in the University of Turin in 
1913. In 1915 he became head of the pharma- 
ceutical chemistry laboratory of the University. of 
Naples, where he carried out important investiga 
tions for the Italian War ce. Dr. Casale 
became interested in ni fixation in 1917, and 
shortly after 1920 commercial planta for the pro- 
duction of synthetic ammonia by. his process were 
in operation. The Casale process has been adopted 
in many parta of the zol : the total capacity of 
the planta completed or in course of construction 
using this process amounts to 250,000 tons of 
ammonia per annum. The total world output of 
pera ammonia in 1925 was 350,000 tons. Dr. 

wley refers to the great personal charm of 
Dr. Casale, his high qualities as an inyestigator, 
and the loss which applied science has sustained by 
his early death. 


Wx regret to announce the following deaths : 

Mr. G. L. Oathcart, senior fellow of Trinity College, 
Dublin, who for many years edited Salmon’s mathe. 
matical works, on Mar. 26. : 

Prof. D. A. Gilchrist, who recently retired from the 


Research in Norway, forei 
Society of London, and of a monograph on the 
Crustacea of Norway, on April 9, aged eighty-nine 


~ 


years, 
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EE R of MA H. T. Tizard as successor 
‘to Sir Frank Heath as Secretary of the Committee 
of the Privy Council for Scientiflc and Industrial 
Research, which has recently been announced, will 
be welcomed by many. He is a scientific worker 
whose work on internal combustion engines has 
brought him well-earned distinction; he has had 
considerable experience as an aviator, having been for 
a long time in command of the test squadron at 
Martlesham Heath; and it is obvious that he has 
proved his capacity as an administrator durmg the 
yeara he has been on the headquarters staff of 
the Department of which he is now to become the 
. administrative head. His appointment is a further 
challenge to the belief cherished in certain circles that 
a man who has achieved distinction in a specialised 
field in science must necessarily become narrow in 
outlook and less fitted to undertake the duties and 
responsibilities of administering a department of 
State than one who has achieved distinction in 
alasaical, historical, or literary studies. Those scientific 
workers who believe that a scientific traming and 
- outlook are_indispensable qualifications for the task 
of administration in the modern State will find 
Mr. Tizard’s appointment peculiarly gratifying. 


Taa British patent system hás undergone no 
fundamental change since the introduction, by the 
Patents Act of 1902; of a tentative step from the 
French towards the German or American plan, and 
the present rathér illogical compromise has found 
practically no imitators amongst the industrial 
countries of the world. The system has now been 
on its trial for a quarter of & century, and it should 
be possible to learn, from the experience et 
during that period, what further changes would 
probably be beneficial in stimulating Britiah industry. 
In these circumstances the British Science Guild has 
appointed a strong committee to explore the question 
of possible reform: the chairman is Prof. W. HL 
Ecoles, and the members include, amongst .others, 
Mr. James Whitehead and the Hon. H. Fietoher 
Moulton, of the Patent Bar; Mesars. H. A. Gill and 
Dunber Kilburn, representing the patent agents; 
Mesars. Wiliam Martin and A. F. Ravenashear, both 
authors of well-known books on the patent system 
and formerly members of the examining staff of 
H.M. Patent-Offiee; Sir Richard Gregory, Dr. A. 
Ree, and Mesers. S. G. Brown and C. C. Paterson. 
The only criticiam suggested by a scrutiny of the list 
of members is that manufacturers and inventors 
themselves, particularly those who have succeeded 
in establishing new manufactures with scanty financial 
backing, might with advantage be somewhat more 
largely represented. Actual legislation can scarcely 
be expected without the inevitable prelimmary of a 
Government committee, but invaluable pioneering 

work can be done by an expert if unofficial committee 
like that which has just been set up, and should 
the latter arrive at positive conclusions, Government 
action of some kind could scarcely be refused. 


No. 2909, Vou. 119] 


News and Views: 


A SERIOUS drawback to the more general use c 
valve sets for receiving broadcasting is the neceasit 
of having a high-tension dry battery, a low-voltag 
accumulator, and.a medinum-tension battery to giv 
the grid a bias. For several years ‘consumers hav 
wondered why inventors haye not designed apparatin 
which would give the required voltages from a publi 
electric supply system. One of the difficulties whicl 
has to be overcome before this can be done is t 
eliminate the high-frequency ripple which is presen 
in direct-ourrent supply systems which use dynamo 
as generators. If we put a telephone in series with » 
megohm and connect the two in series across th: 
supply mains, an almost intolerable scraping noise 
will be heard, due to the commutator segmenta of the 
generators moving past the brushes preasing on them 
The first thing that has to be done,, therefore, is tı 
eliminate thia ripple by means of a suitable electric 
filter. If the supply is alternating current, a rectifien 
to make the current pulsate always in one directior 


‘Itust ‘be used in addition. The lighting supply ale 


is at a high voltage, and to avoid fire riak the receiving 
set must be much better insulated than it is usually. 
The great boon, however, of being able to get rid ob 
the trouble and expense of charging accumulators 
and maintaining them in good order would countar- 
balance the extra expense of having e standardise? 
receiving set which could be operated from the 
lighting mains. 

Ix a paper read to the Institution of Electrical 
Engineers on April 6, P. R. Coursey and H. Andrewes 
discussed the apperatus required to operate radio- 
receiving sets from the electric-lighting mains. Ap- 
phances of this kind are generally referred to as 
‘battery elomimators,’ but thie name does not seem 
to be happily chosen. Simple filter circuits were 
described which effectively elmminate the hum caused 
in the telephones or loud speaker by the ripple in the 
supply. It is found in practice that with ordimary 
lighting preasures a ripple of amplitude equal to 0-2 
of a volb is not an appreciable drawback. In one 
system the ordinary accumulators are used and are 
charged automatically from ‘the supply mains at a 
low rate, whenever the radio set is not in use. The 
authors call this device a ‘trickle charger.” The dis- 
advantage of the method is that either the battery is 
overcharged under normal conditions, or else it may 
not last sufficiently lang should it be required to be 
in operation for a longer period than usual. -In 
another method, no accumulators are used, the 
cathodes in the valves bemg heated by means of an 
internal heating element which is operated directly 
from the lighting mains. It will be seen that the 
problem has been practically solved. What is now 
wanted is a standardised radio-recerving set actuated 
from the lighting mams, which can be bought at a 
reasonable price. 


THe first national bird sanctuary to be created in 
Sootland ia now in being, and a “ Report of the 
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Jommittee appointed by Viscount Peel to consider 

Ethe establishment of Bird Sanctuaries in the Royal 
WParks of Sootland ” (H.M. Stationery Office, price 6d.) 
mindicates the progress which has been made during 
Ethe first year of the reservation-of Duddingston Loch. 
An interesting appendix to the Report, on “ Dudding- 
«ton Loch and ita Bird Life,” summarises the three 
Wines along which steps have been taken to increase 
mihe attractiveness of the area, which lies within the 
mounds of greater Edinburgh, for migrating and net- 
ming birds: first, by preventing the actual depletion 
«f the resident bird life which has until now taken 
place through the destruction of egga and nesta by 
trespassers; secondly, by adding new cover, which 
may afford nesting sites during spring and summer 
for more, birds and greater variety of birds, especially 
of the smaller kinds;- and thirdly, by providmg 
shelter and a natural food supply during the autumn 
and winter, which may induce migrant birds to halt 
awhile on their southward journey. At the outset af 
its existence as a sanctuary, Duddingston Loch and 
its Immediate surroundings posseased a bird popula- 
tion consisting of 17 resident and breeding species, 
40 regular visitors, and 16 casual or occasional visitors. 
It is hoped that each of these classes may be added 
to as the plans of the Committee become effective. 


Ma. C. L. Woonuy’s final report on the season’s 
work at Ur, in ‘the Times of April 12, chronicles the 
premature stoppage of excavation on Feb. 19 owing 
to lack of funds. This is tantalemg, in that the 
expedition was then working on one of the most 
promising sites it has yet touched, and had unearthed 
a treasure which in the number and character of ite 
relics is probably as rich as any that has yet been 


of Tut-Ankh-Amen. From the chronological point 
of view in particular, ita importance is marked, At 
the topmost level were graves dating to about 
2600 B.0., as was shown by two seals of members of 
the household of the daughter of Sargon of Akkad ; 
below were graves similar in character with baaket- 
work coffins or simply a lining of matting, but of 
earlier date, as shown by the associated objects, and 
belonging to the period between 3200 and 3100 B.O. ; 
and below these again were series of graves of which 
the earliest must go back to 3500 B.o. It is these 
last which have proved of such unexampled richness, 
the finds including decorated and engraved shell 
plaques, and a hoard consisting of quantities of copper 


the gold binding of a bow, an adze of solid gold, of 
which the handle was covered with gesso painted 
red and bound with gold, a silver baldric with a 
‘vanity case’ of gold toilet implements attached, and 
a marvellous dagger with a hilt of lapiz lazuli studded 
with gold, a blade of burnished gold, and a sheath 
of gold of which the front is covered with a design 
in filigree. This is one of the oldest known examples 
af the goldamith’s art. It seems scarcely credible 
that an expedition sent out by a national institution 
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which had obtained such important and remarkable 
archeological and historical evidence as has been 
brought to light at Ur, should have to cease work 
through lack_of funds just when so noteworthy a 
result had been achieved. 


Ir is satisfactory to record that many of the finer 
stone implements recently sold with the Hewlett 
Collection will be kept together. We are informed 
by Mr. Alexander Keiller that about a half of the 
fiints. from the eastern counties, and, by far the 
greater number of the picks and axes from the South 
Downs collected by Mr. S. G. Hewlett, have found a 
home in his Museum at 4 Charles Street, Landon, 
W.1, .In Mr. Keiller’s opinion, an explanation of the 
low prices which prehistoric implements fetch at 
public auctions, is that they are put up for sale m 
boxes of 30 or 40 together jn a lot, and so dirty that 
only the most scrupulous examination before the 
gale, coupled with a vivid imagination, will enable 
the prospective buyer to discover the treasures. 
Consequently their true value is seldom appraised 
by more than one or two of those who afterwards 
bid for them. Mr. Keiler informs us that his 
collections include portions of the Hewlett, Knowles, 
Crawshay, Kendall, Wilks collections, while one 
section is confined solely to housing the finds of all 
descriptions—flint implements, pottery, bone, and so 
forth—from his and Mrs. Keiller’s annual excavations 
of the neolithic site of Wimdmill Hill in Wiltahire, 
together with the surface finds of flint implemente 
from that aite and from others nearby. The collections 
are open to view to any one recommended by a 

Tus British Isles were magnetically surveyed by 
Rücker and Thorpe in 1884-1888, 205 stations being 
occupied ; and again, in much greater detail (677 
stations), in 1889-1892. Then a long interval followed 
before the next survey, of 188 stations; by G. W. 
Walker in 1914-1915. In future the Ordnance 
Survey will undertake magnetic surveys, and it has 
been decided that the first re-survey shall be made 
by five annual tours, re-occupying Walker's stations 
(with a few additions and omissions as may prove 
necessary), beginning in 1926. When this programme 
has been completed, the speed of subsequent revisions 
will be considered. H.M. Stationery Office has just 
issued ‘‘ Resulta of the Magnetic Observations made 
by the Ordnance Survey in the Channel Islands in 
1925 and in Southern England in 1926” (8d. net); 
it gives values_of the three magnetic elementas for 7 
stations in the Channel Islands and 30 in Southern 
England. The data are corrected to the epoch 1925.5 
or 1926.5, using Greenwich or Abinger as base station. 
The corresponding data from the last previous survey 
are given for comparison. 


THs losses caused by mosaic diseases of cultivated 
plants have of recent years assumed alarming 
dimensions, and at the present time these virus pesta 
are the most destructive pathogens of potato crops 
both in Great Britain and America, Every year 
brings records of some new victims of these diseases, 


` 612 


NATURE 


[APRIL 23, 1927 





and serious mosaic attacks on the sugar-cane have 
just been reported from Cuba.’ The problem in this 
particular case is complicated by the fact that certain 
wild grasses are not only themselves susceptible to 
this form of mosaic disease, but also harbour the 
insects responsible for transmitting the infection. 
In the meantime the Smithsonian Institution and 
the Tropical Plant Research Foundation are oo- 
operating’ in an attack on the problem,,and Prof. 
Hitchcock is already busy collecting and identifying 
the grasses likely to be concerned in the propagation 
of, the disease. v 
„ Tæ Minister of Publie Instruction ọf the French 
Republic, having ratified tha nomination made by the 
Council of the Faculty of Medicine of Strasbourg, 
Prof. George HL F. Nuttall, Quick professor of biology 
in the University of Cambridge, has been made 
profeasor, honoris causa, of the University of Btras- 
/bourg. x 

Ar the TEE E of the London Mathematical 
Society on Thursday, May 12, at 5 Pa, at the Royal 
Astronomical Society's Rooms, Burlington House, 
Prof. H. F. Baker, Lowndean professor of astronomy 
and geometry in the University. of Cambridge, will 
deliver’ a lecture on ‘“‘ Geometry and Differential 
-Geometry.”” Members of other scientific societies are 
‘Invited to be present. 


: Sin Joum! Russar, Director of thé Rothamsted 

‘Experimental Station, Major Walter Eliot, Parlia- 
mentary Under-Secretary of State for Scotland and 
chairman of the Research Committee of the Empire 
Marketing Board, and Dr.-J. B. Orr, Director of the 
Rowett Institute for Research in Animal Nutrition, 
Aberdeen, are on their way to Palestine to mquire 
into problems of animal husbandry and dry farming. 
THe delegation will meet delegates from Cypras, and 
probebly also from Iraq. . 

A DANa scientific expedition, under the leadership 
of Prof. C. Olufsen, and supported’ by the Carlsberg 
Fund, is now on its way to Senegal to explore the 


upper region of the valley of the River Niger, the’ 


Upper Volta, and the south part of the Sahara, 
especially Air (Asben or Agadiz). The expedition, the 
main purpose of which will be to collect objecte of 
ethnological- interest for the Danish Museums, is 
to return via Zinder and Kano, through Nigeria, to 
the Guinea Coast, and thence by sea to Dakar. Prof. 
Olufsen will be accompanied by two Danish scientific 
workers, Mr. Oluf Hagerup (botanist) and Mr. Harry 
Madsen (zoologist)._ 

Da. E. L. Pysan, professor of technological 
chemistry in the University and in the College of 
Technology, Manchester, has been appointed head 
of the research laboratories of Mesars. Boots Pure 
Drug Company, Ltd. The firm has decided to extend 
the scope of the research work carried out at Notting- 
ham, and for this purpose new laboratoties are being 
equipped, whilst the staff of research chemists is to 
be increased. A primary object of this new develop- 
mént is the prosecution of fundamental research in 
` the domain of chemotherapy, and Prof. paa s high 
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qualifications and scientific record are a sufficient 

guarantee that a high standard will be maintained. 

His better-known investigations are concerned wit 

the chemistry of the alkaloids and of synthetical 
compounds closely related to them; recently he ha: 

devoted much attention to the glyoxaline group andl 
has effected a brilliant synthesis of one of the most 

important members of the series, namely, histidine, 
& structural unit of some protein molecules. 

_ THE ‘Council of, the Illuminating Engineering 
Society has unanimously nominated Mr. D.'R. Wilsons 
as præsident for tha coming peasion. - Mr. Wilson hae 
been associated with much valuable pioneering work 

on industrial lightmg. The ‘reporta of the Chief 
Inspector of Factories for 1911 and 1912 contained 
special contributions by him dealing with problems i in» 
factory lighting, and in 1913 he took &n active part ins 
the formation.of the Home Office Departmental 
Committee on Lighting in Factories and Workshops, 
of which he became secretary. He has-since taken a 
leadmg part in bringing’ the benefite of good lighting 


‘before the various joint industrial -councils, and he i» 


a member of the Illumination Research Committee 
working under the Department of Scientific and 
Industrial Research. The impartial position of 
Mr. Wilson, as well as the services: he has rendered to 
illuminating engineering, will no doubt ensure this 
nomination receiving the cordial support of members 
of the Illuminating Engineering Society. 

ÅPPLIOATIONS for grants from the Dixon Fund for 
assisting scientific investigations must be made before 
May 15 to the Academio Registrar, University of 
London, South Kensington, §8.W.7. They should 
be accompanied by the names and addresses of two 
references. 


Teu tenth Italian Geographical Congress will be held 
at Milan on Sept. 6-15 this year under the patronage 
of the King of Italy and the honorary presidency of 


the Prime Mimister. It is being organised by the 


Italian.Touring Club. There will be five sections: 
(1) Physical and cartographical; (2) historical; 
(8) political and economic; (4) explanation; (5) educa- 
tion. At the conclusion of the meetings there 
will be a number of excursions, by rail or road, to 
various parts of Italy. During the Congress there 
will be an exhibition of recent Italian maps and 
photographs. 
Toe Russian Academy of Sciences has started 
publishing a special series of ‘‘ Contributions on the 
Resources of the Yakutak Republic,” embodying the 
results of various expeditions carried out during 
recent years. The first volume contains an exhaustive 
memoir of V. L. Komarov on the flora of Yakutia, 
including the history of botanical exploration, a 
complete list of plants, exhaustive bibliography, and 
several useful maps. The second volume, by H. 
Stelling, D. A. Smirnov, and N. V. Rose, deals with 
observations on terrestrial magnetiam in Yakutia, 
where is located the largest known area of anomalous 
magnetic phenomena; the work includes complete 
records of numerous magnetic observations in the 
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country since 1893. Other parts already published 
are on fishes of the Khatangs basin, by L. 8. Berg; 
on the Coccinellid beetles of Yakutia, by F. G. 


Dobrzhansky; on the hydrology of the eastern 
Siberian Polar Sea, and so on. 


A RECENT issue of the Bulletin of the American 
Mathematical Sociery gives interesting historical 
particulars of the Society’s development. Founded 
in 1888 as the New York Mathematical Society, its 
activities soon assumed a national character, the title 
‘American’ dating from 1894 and the Transactions 
from 1900. The Society’s meetings are held at various 


centres in the country from time to time, & practice ` 


that could well be adopted by some of the English 
learned societies which meet only in London. Ten 
colloquia connected with the sufnmer meetings of the 
Society have been held, the lectures given at the more 
recent ones being available in book form. In 1914 
the membership had reached 700 and the Society was 
recognised as one of the world’s great scientific 
societies. At the end of the diffloult War period, the 
Society, lke most similar bodies, was faced with a 
serious financial crisis due to the great increase in the 
cost of printing ita Transactions. The membership 
has now increased to 1700, and more than thirty 
sustaining members, comprising some of the great 
engineering firms and insurance companies of the 
country, as well as several universities, contribute 
annually to the support of its activities. In the last 
direction also there is scope for similar development 
in Great Britain. 

ON several previous occasions we have directed 
attention to the seta of coloured post-cards issued by 
the British Museum (Natural History), South Ken- 
sington, London, 8.W.7, and illustrating British or 
exotic insects contained in the collections. Four new 
series illustrating exotic moths (sets E45 to E48) have 
recently appeared. The 47 examples depicted on the 
fifteen cards in sets E45, 46, and 48, are selected on 
account of their rarity, while set E47 illustrates the 
occurrence of eye-spote in various families of moths. 


Our Astronomical Column. 


KORDYLEWBEI'S VARIABLE Stan.—This very re- 
markable variable, the ition of which for 1927-0 is 
R.A. 125 33m 168-6, 8. L 17° 7’ 8”, is in the same 
feld as § Corvi, and was first seen by the discoverer, 
at Cracow Observatory, on Dec. 14, 1925. He was 
familiar with the fleld, as he was in the habit of 
observing 8 Corvi and noticed the presence of a 
strange star, the itude of which on the B.D. 
Scale was 9:5 or brighter. There were then two 
months of cloudy weather, after which he failed to 
find the r. Search on the Harvard plates was 
at firat abortive, but a recent Harvard post-card 
circular announces that images have been found on 
seven plates taken between 1895 and 1908. They 
suggest a period of about 400 days, which is confirmed 

the star’a recent reap oe. The range of 
photographic magnitude is from 11-5 to less than 17, 
and therefore about the same as that of Mira Ceti 

Recent photographs by Herr Pavel at Babelsberg 
on plates of different show that ita colour index 
is greater than 1:5™, which would explain ita visual 
brightness at the time when Kordylewaki discovered 
it. The star was in opposition to the sun at the 
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In all cases direct colour photography has been used 
of actual specimens, and the reproductions portray 
their coloration and form with remarkable fidelity. 
Each set consists of five cards, and is obtainable at the 
Museum, price ls. per set. 

WE have received a copy of the Catalogue of the 
Collections in the Science Museum, South Kensington, 
Chemistry Section, published for the Board of Educa- 
tion (London: H.M. Stationery Office, 1927). The 
catalogue, which ia illustrated by plates and contains 
interesting descriptive notes of the exhibits, forms a 
useful guide to the collection in the Museum. Among 
the exhibits are a replica of Black’s balance, some of 
the original apparatus used by Graham im experi- 
menta on oolloids and on gaseous transpiration, 
Hartley’s quartz spectrograph, specimens of synthetic 
rubber prepared by Sir Wiliam Tilden in 1892, several 
specimens which belonged to Faraday, and ropro- 
ductions of other notable apparatus. There are also 
collections of specimens intended to illustrate ım- 
portant branches of chemistry, such as synthetic and 
natural dyes, alkaloids, vitamins, and laboratory 
apparatus. 

APPLICATIONS are invited for the following ap- 
pointmenta, on or before the dates mentioned :—A 
resident tutor in economics in the University of 
Bristok—-The Registrar (April 30). Part-time gas 
examiners under the London County Council—The 
Clerk of the London County Council, The County Hall, 
Westminster Bridge, 8.E.1 (May 9). A qualifled 
dentist and a woman assistant under the Medical 
Research Council for work in connexion with a special 
investigation into the causes, progreas, and prevention 
of dental caries in children—The Secretary, Medical 
Research Council, 15 York Buildings, Adelphi, W.C.2 
(May 11). A pathologist and bacteriologist at the 
Hospital for the Insane, Claremont, Western Australia 
—The Agent General for Western Australie, Savoy 
House, 115 Strand, W.C.2 (May 16). A lecturer in 
physics in the Queen’s University of Belfast—-The 
Secretary (May 28). oe 


of April, and is therefore well placed for 
observation during the next two months. Observa- 
tions are very desirable in order to determine the 
character of the light curve. amg to the large 
colour-index, the type of plate used should be noted 
in photographic observations. 


CALENDAR REFORM.—Mr. M. B. Cotaworth, known 
to most computers by his useful calculating tables, is 
an enthusiast for calendar reform, and has published 
a pamphlet on the subject under the auspices of the 
Pan-American Union. He traces the history of the 
calendar from early times, noting the great advantage 
that the use of a solar year gave to all nations to 
whom ioultural operations were important. He 
seems to bo in error in stating that a ‘loap-yoar’ was 
used in ancient Egypt. His suggestions for reform 
of the calendar are now familiar, namely, 138 months 
of 4 weeke each, and one day each year (two in leap- 
year) that stand outside the weekly reckoning. Both 
suggestions excite considerable opposition, and there 
appears to be little prospect of general agreement 
upon them. : 
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Research Items. 


Homan SKULL FROM Kent’s CAVERN, TORQUAY.— ! 


A skull found last year by the owner of Kent’s Cavern 
19 described by Sir Arthur Keith in vol. 4, Pt. 4, of 
the Transactions of the Torqu Natural History 
Soctety. The skull had evidently deposited in & 
fissure in the rock, and although nothing was dis- 
covered which would assist in determining its age, 
two shells found at the same level near by have been 
identified as Plemtocene, while the condition of the 
skull f ents 18 such as 18 usually found in bones dis- 
covered in or under the atalagmite floors of limestone 
caves in England. The skull on reconstruction by 
Bir Arthur Kerth is clearly that of ẹ female, short 
and relatively broad, length 175 mm. (estimated), 
breadth 143 mm., cephalic index 81:7. It ia high, 
the highest point of the vault being 120mm above 
the upper margin of the ear. The upper part of the 
forehead ıs prominent, projecting in front of the 
glabella. The face is remarkably short and narrow, 
the nose short, flat, and snub. All the teeth were 
healthy and present at the tıme of death, which took 
place about the of twenty-five years. The palate 
1g virtually icentical with the half a human palate 
found embedded ın stal ite at a clepth of 20 inches 
by Mr. Pengelly in 1867. The skull in form 1s 
identical with the remarkeble rounded high-vaulted 
skulls of late paleolithic date found at Aveline’s Hole, 
and comperable to the skulls of very similar form 
found at Solutré in France, which thus suggest a 
possible place of omgin for these golithic brachy- 
cephals of late palwolithic age in Britain. 


AMERICAN - INDIAN" Music anD Musioat Ix- 
STRUMENTS.—In La Naiure for Mar. 15, Dr. Paul 
Rivet dısousses the music and musical instruments of 
America, especially of Central and South America. 
He notes that while collections have been made in 
the northern half of the oontiment, little has been 
done for the reat of America, this being all the 
more surprising because of the marked effeot which, 
it has been stated, such musio has on the Spanish 
American. The laok of recorded material has been 
remedied ın some a at by the publication ın 19025 
of a careful study of Peruvian Musio by M. and Mme. 
D'Harcourt (Paris, 1925) which deals with the musio 
of the Incas and ite survivals, and comparatively with 
the indigengus music of other parte of America. 
Before the conquest, the Indians used wind and per- 
cussion instrumenta only. The different types of 
each present some peculiarities of distribution not 
easy to explain. The wooden drum, the teponaatls of 
the Mexicans, for example, is found only in the 
Antilles basin and the north of South America; the 

ipe, which ıs spread over the whole of the north of 

outh America, does not cross the Fanama isthmus; 
while the ocarina ocours only in central and north- 
west South America. The vertical flute or whistle, 
or its near relative the flageolet, 1s found all over 
America except in the extreme north and south. 
The Peruvians used only the straight whistle form and 
not the flageolet, but extended it to eight notes as 
against the five of the Mexican flageolet. It attained 
its most highly develo form in the pottery pan- 
pipes of Nasca, which were sometimes y 
ornamented with decorative motifa. Among the 
instruments of America it 18 possible to determine 
foreign origin and the provenance of a number, but 
others present greater difficulty, such as, for example, 
the musical bow. Such cases may lend support to 
the theory of an Oceanian origin in pert of the 
American people which M. Rivet has already sup- 
ported on other grounds. 
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Grass FRAGMENTS IN PRESERVED Foops.—From 
the fragile nature and. extended use of glass containers 
for foods and beve , it might be expected that 
glass fragments will from time to tame occur in the 
material and cause injury to the consumer, and the 
Ministry of Health therefore instituted an investiga- 
tion on the subjeot (AlLnistry of Health. Reports 
on Public Health and Medical Subjects, No. 37: 
A Report on the Ocourrence of Glass F ents in 
Foods ked in Glass Containers. By Coons C. 
Hancock. London. H.M.8.0. Ils. net). The records 
for the past five years of four of the largest London 
hospitala have been searched, but no cases of injury 
by glass fragments have been met with. A large 
number of samples has been examined for the presence 
of glars. In one series of 156 samples, glass f ents 
were present in 113 (=72-4 per cent.); but with few 
exceptions, the glass is present in flnely powdered 
form (xis in., tego IN. OF wey 1N. in sze) and as such 
appears to be quite harmless. The largest f ent 
found was a splinter measuring j in. x 14y 1n. In pickles. 
Details are given of the method of examination and 
identification. The restdue, after destruction of the 
organic matter, 1s collected and examined micro- 
scopically. Glass splinters are transparent and 
usually present characteristic sharp edges. Under 
the polarising microscope with crossed niools, glass 
f ents are invisible and the field dark, but crystals 
and siliceous fragments appear bright on the dark. 


background. 


New or Rare FisHes.—In Proc. Acad. Nat. Ses. 
Philadelphia, vol. 78, 1926, Messrs. C. F. Silvester and 
H. W. Fowler describe and figuro a single individual 
belonging to the rare and remarkable family of shes, 
the Anomalopids, which was found floating on the 
surface of the sea off the coast of Jamaica in July 1908. 
The discovery is one of unusual interest, connecti 
as it does West Indian waters with a small restric 
family of fishes thought to be confined to the Indo- 
Molucean archipelago and the South Pacifico. The 
specimen is placed es the type species of a new genus, 
with the name of Kryptophanaronalfredt. It possesses 
the ge ag phosphorescent organs characteristic of 
the family, and, at will, 1s able to turn on or off the 
stream of light. Full generic and specific descriptions 
are given, as well as a revised synopsis of the genera 
belonging to the family. In the same volume Henry 
W. Fowler ves detailed desoriptions of fishes from 
several small collections recently received at the 
academy from Florida, Brazil, Bolivia, Argentine, and 
Chile. Though few of the species are new, a number 
are rare or unusual in collections. This paper is of a 
technical nature, giving the full morphological details 
upon which identification 18 based. 


EUPHAUSIACKEA AND MYSIDACEA FROM THE 
WESTERN ATLANTIO.—Prof. W. M. Tattersall has 
found much interest) material in the collections 
made by the United States Coast Survey steamer 
Bache in the Western Atlantic from January to 
March 1914. (‘‘ Crustaceans of the Orders Euphausi- 
acea and Mysidacea from the Western Atlantic,” No. 
2634, Proc. U.S. Nat. Mus. vol. 69, art. 8, 1926). This aree 
has hitherto been little explored for these groups, but 
only one new species was found, Mysidopsis bigelowi. 
Perhaps the most important find is the myasid, 
Paralophogaster glaber , only known up to this 
tıme from the Pacific Ocean near the Dutch East 
Indies and in the waters off New Zealand. The 
occurrence of the larve of Thysanopoda (1?) cornuta 
Illig from very deep water, 1100 m.- 1800 m., is of 
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T interest. From the stations off Chesapeake 
y, where coastal and oceanic waters mix, three 
pee or see euphausians were obtamed, includ- 
ing pane? anes l but all the other 
material consists of tropical oceanio species in greet 
abundance. The author divides these oceanic species 
into three groups which charactere the upper (100 m.), 
middle (100 m.-200 m.), and deep water regions (below 
200 m.) respectively, but as he himself says, he has not 
taken into account the possible diurnal movement of 
the species which certainly takes place, at any rate in 
some of the more neritic forms. ere is alao another 
fact which might be considered, and that. is the 
tendency which is ap t in many species to 
approach the coast when breeding and the consequent 
ils of larval and immature forms in much 
shallower water. This oe ibly account for 
the numbers of Euphausia ne ore ind Nematoscelis 
megalops near Chesapeake Bay. It is not stated 
whether they were adult or immature. The large 
numbers of truly oceanic euphausians 1s well shown m 
these records, in which much that is new is brought out 
as regards the distribution of both common and rare 
species. 


UPPER CRETACEOUS Fossita or TENNESSEE.—A 
series of unusually well-preserved foasila from the 
Ripley formation (Upper Cretaceous) has recently 
been discovered at Coon Creek, a few miles to the 
north-west of Savannah on the Tennessee River, 
State of Tennessee. This fauna, mainly molluscan, 
but including examples of other invertebrates and 
bones of a mosasaurid, has been subjected to sys- 
tematic study by Mr. Bruce Wade (U.S. Geol. Survey, 
Profeasional Pa 187). The logical relations, 
with @ map, and the biological relations of.the fauna, 
with a table of the distribution and range of the 


constituent species, are set forth in a clear and 


succinct introduction. The systematic descriptions 
follow and treat of 224 genera and 345 species, of 
which a large proportion are set down as new. There 
18 also a good index. The 72 plates from retouched 
pho phs are of the highest quality and a oe a 
to look at. The artists nsible for them, ; 
W. O. Hazard and Miss F. Wieser, are to be con- 
gratulated on their excellent work, which contributes 
in no amall degree to the value of this important 
monograph. 


PALAONTOLOGIOAL RESEAROH IN CRIMEA.—Sinoe 
1923 the Russian Academy of Sciences has been 
ee excavations in the caves of the Crimea, 
and already very valuable data have bean collected, 
enabling one to form some conclusions with regard to 
changes of climate and fauna of the Crimea since 
the middle palwolithio age. The deepest depomts 
contain Many remains of mammals bas fed or nearly, 
extinct, such as mammoth, hairy rhinoceros, gigantic 
elk, cave hyena, urox, wild horses, i antelope, 
and so on. Itis particularly interesting that the last- 
named animal, which appeared in western Euro 
only for a relatively short period, was living in the 
Crimea until the beginning of the last cen . The 
excavations supply also very important evidence as 
to which of the wild marhmals are autochthonous in 
the Crimea, as, for example, the deer, and which are 
introduced by man. The investigations will be con- 
tinued during the next season. 


RAINFALL IN AUSTRALIA._-The Bureau of Meteoro- 
logy of the Commonwealth has published an average 
annual rainfall map of Australia revised to 1924, 
Only stations with records covering not leas than 
fifteen years have been used in the compilation, and 


No. 2999, Vou. 119] 


it has been found practicable to draw isohyets for 
all the continent except the oentral and western 
interior. The map does not materially differ from 
the rainfall maps of Australia already available, but 
shows a great deal more detail. IJsohyeta are drawn 
for every five inches and the colour tint 1s changed 
© ten inches, while the scale of the map is two 
hun miles to one and a half inches. This allows 
the rainfall in the important areas of settlement in 
temperate Australia to be shown with considerable 
accuracy. 


THs DIBTRIBUTION oF Arotio Joz.—The Danish 
Meteorological Office has published ita ey on “ The 
State of the Ice ın the Arctic Seas, 1926.” Con- 
ditions in nearly all Arctic seas were unusually 
favourable. In the Barents Sea the distribution was 
about normal, but in August open water reached 
almost to Franz Josef Land. Eastern Spitsbergen, 
however, does not appear to have been of ice, 
but the west coast was entirely clear during the 
summer months. The Kara Sea was co ted in 
the south, but veasels got through by using Matochkin 
Btrait. In the G d Sea and Denmark Strait 
conditions were very favourable, and the east coast 
of Greenland was relatively easy of access. The 
coasts of Joaland were open throughout the year. 
On the Newfoundland Banks the amount of ioe was 
below the normal. Porta on the west coast of 
Greenland were more accessible than usual, and in 
Hudson Strait there was less 1ce than has been noted 
during the past six years. Bering Sea was open s0 
early as the end of June, and there were long stretches 
of open water along the coasts of Siberia and Alaska 
during the summer. This is at least the fourth year 
in which ice conditions generally have been sub- 
normal and in which no exceptional drift has been 
reported from any part of Arctic seas. 


WATER OF THE Dran SHa.—The water of the Dead 
Sea has excited the interest of chemists from early 
times ; Lavoisier, Klapproth, Gay-Lussac, and Gmelin 
were among the first to analyse it. In the Compiss- 
Rendus du Laboratoire Carisberg. vol. 16, No. 9, the 
data obtained from samples collected on an expedition 
in 1911-1912 are published by R. Koefoed and G. 

i ther with a review of former anal 
The late Dr. Koefoed accompanied Dr. Ludwig B 8 
expedition and found evidence of a rise in level of 
the sea, accompanied by the formation of an upper 
stratum of water of leas density (oa. 1-15) than the 
water below, which now has roughly the same density 
(œa. 1:2) as that collected from the surface between 
1778 and 1827. The water samples contain chlorides, 
bromides, and sulphates of sodium, potassium, mag- 
nesium, and calcium, and have a total salt content of 
between 18 per cent. and 32 per cant. At a short 
distance below the surface the water was found to be 
nearly devoid of dissolved oxygen, while sulphuretted 
A bare is present in the oxygen-depleted water. 
water contains from 0-3 per cent. to 0:5 per cent. 

of bromine in the form of bromides. 


THs Nature or Licutr.—tThe issue of Science for 
Mar. 18 contains an address by Prof. E. B. Wilson of 
Harvard to the physical colloquium of the Jefferson 
Physical Laboratory on some recent ulations on 
the nature of aga As a foundation for metrical 
optics, Prof. Wilson prefers the adaptation of the 
principle of least action to Fermat’s principle sug- 
BEA by Cox and Hubbard. According to them,- 
the momentum associated with the light quantum 
hy in a medium in which the speed of light is r is 
h»jv and the element of action 1s (Ay/v)ds. The least 
action principle then gives a{(Ay/v)de—0, that is 


616 


öjnds=0 where n is the refractive index of the 
medium. Prof. Wilson contrasta the theories of the 
constitution of light put forward by Thomson in 1903 
and 1924, and doubta the possibility of the Faraday 
tube, which unites two ch , being the tube of the 
same name which can be left behind when one of the 
charges moves too fast for ıt. He is disposed to 
regard Bateman's new solution of Maxwell’s equations 
as of the greatest importance, and thinks him the 
most consistent of the contributors to electromagnetic 
theory at the present time. 


ELECTRO - MECHANICAL OscILLATORS.—For many 
years attempts have been made to test telephones by 
applying to them suitable alternating currents having 
frequencies within the voice range. A method fre- 
quently employed in producing these currents 13 to 
utilise the phenomenon known as the ‘humming 
telephone.’ It has been known for many years that 
when a telephone receiver is held in front of its 
associated transmitter, a humming noise 1s some- 
times heard due to self-generated alternating currents, 
although there 1s only a battery in the circuit. This 
suggested the porab iiy of obtaining small currents 
in this way. 10 humming circuit coupling, how- 
ever, which 18 an air column with a diaph at 
each end, was found to be very unstable. This has 
led to the invention of many kinds of electro- 
mechanical oscillators, some of which are described 
by C. R. Moore in the Bell Laboratories Record for 

arch. In these devices, generally called ‘ buzzers,’ 
& purely mechanical element, TARA a magnetic bar, 
one end of which is free to vibrate, 1s subatituted 
for the acoustical arrangement of the ‘ hummer.’ 
Although these instruments are quite satiafactory 
from the economical point of view, they fail to 
maintain their proper frequency over long pemods. 
In the new device eee he by the ehor Lein ends 
of a rectangular bar are free to vibrate, and sınoe the 
bar is supported at nodal points, almost complete 
stability is ensured. The dmving mechanism consists 
of a microphone and magnet connected in series with 
a battery. The mechanical vibrations of the bar are 
converted into electrical vibrations by microphones 
placed near the ends of the bar and on opposite sides 
of it. A very nearly pure wave form 1s obtained 
from this arrangement. and its output 18 more 
constant than that of any other microphone generator. 
The device has not yet been periected, but the 
results are said to be moat. encouraging. 


OXIDISING AND HÆMATOGENIOC Power or BOVINE 
Farus.—The name embryonin is given by Prof. 
Angelo Pugliese to an extract of all the organs and 
tissues of the foetus of the ox prepared ın such a 
way that all the active principles retain their powers. 
The effects produced by the administration of thus 
material to young rats, rabbits, and guinea-pigs have 
been investigated with the help of various collaboratora 
and are described in the Rendiconti of the Reale Istituto 
Lombardo di Soienze e Letiere for 1926. In all cases the 
animals treated with embryonin eliminate imcreased 
quantities of carbon dioxide per hour per kil 
of body weight. Moreover, the formation of red 
corpuscles and of hæmoglobin 18 stimulated and 
regeneration after bleeding accelerated ; the stimu- 
lating action ia more pronounced on the colouring 
matter than on the erythrocytes. 


Rorarony POWER AND STRUCTURE OF SucARS.— 
We have received from the United States Bureau of 
Standards a copy of Paper 538, in whioh the various 
articles on the relation between rotatory power and 
struéture in the sugar group, published from time to 
time by C. 8. Hudson, have been systematically 
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arranged and reprinted. The correlation of the 
rotatory powers of sugars with their structures was 
begun in 1909 when Hudson put forward his applica- 
tion of Van't Hoffs ka potle of optical super- 
position to the sugars and their derivatives. The 
Investigation has since been extended to lactones, 
amides, phenylhydrazides, eto., and the paper inoludes 
a table of the rotations of more than a hundred pure 
substances which have been measured during the 
course of this research. The data which are available 
will be of value to research workers interested in the 
use of this method of investigation in stereochemistry. 


IGNITION OF METHANE BY SPARK DISCHARGE.— 
When a stream of sparks, too weak to cause ignition, 
18 passed through an explosive gas mixture a slow 
reaction takes place, and H. F. Coward and E. G. 
Meiter have ao blahed in the February issue of the 
Journal of the American Chemical Socisty the results 
of experiments of this kind which they have carried 
out with methane-air mixtures. The amount of 
combination brought about by one weak spark ıs far 
too small for direct measurement, but by passing a 
large number of equal sparks at short intervals the 
extent and nature of the reaction could be determined 
by careful gas analysis. The products contain much 
carbon monoxide and some hydrogen, even in the 
presence of excess of oxygen. From the observed 
volumes of gas which have to be ignited in order to 
produce general inflammation, 1t 19 concluded that 
the spark acts almost entirely as a source of thermal 
energy. 


VALVE §STEBLS.— After disoussin 
properties which should be combin 


the various 
in a suitable 


steel for exhaust valves of aeroplane engines, P. B. 
Henshaw (Journal Ro A eronatitcal ,» No. 
195, vol. 31, Mar. 1927, p. 187) discusses at some 


length the properties at high temperatures of various 
alloy steels. rt is of interest that in all the steels 
which retain their strength well at high temperatures, 
chromium is an essential constituent. Along with it 
may be found ailicon, cobalt, tungsten, and niokel. 
The main point of interest in the paper concerns an 
austenitic nickel-chrome steel containing about 0 45 
per cent. carbon, 1:75 per oent. silicon, 12-5 per cent. 
each of mokel and chromium, and about 2 per cent. 
of tungsten. Tested in the ordinary way, it has a 
tensile strength of 24 tons per sq. in. at 800° C. and 
12°5 at 950° C., values very much higher than are 
obtainable from any other steel examined. It does 
not harden by air cooling from any temperature, but 
is softer and tougher as the temperature from which 
1b is cooled 1s raised. It is very resistant to scaling, 
particularly during long time testa. The expansion 
which ocours on heating takes place fairly regularly, 
and no indication of any contraction due to a carbon 
change is to be noted. The total increase of length 
is, however, appreciable greater than that found m 
other valve steels. The best tem ure for hot 
working liea between 1050° and 1100° C., and despite 
the considerable strength at high temperatures, the 
forging of the steel is distinctly easier than that of 
many other alloy steels. It can be drawn into wire 
cold, but the process is not free from diffloulty due to 
the formation of martensite as a result of the deforma- 
tion. As with ell austenitic steels, machining offere 
some difficulties, especially sawing and drilling. The 
cutting angles of the tools should be made more acute 
end the clearances should be as great as Senne 
Since from its structure this steel cannot cago- 
hardened, and since the surfaces do not wear well, 
protection by a harder steel is often necessary and 
can be done without undue trouble. 
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\ 
Committed of the Privy ener a for- PERE 

and Industrial Research, m 
to Parliament for the year ada Ti July 31 "2, 


givæ the Pee ee Me the year’s activities ' 


of the National Physical ratory, the Geological 
Survey, the nine boards governing researches in 
flelds, and the State-aided mdustrial 
research associations. The report also contains a 
summary of the principal conclusions reached by the 
Advisory Co based upon the effects produced 
during the last ten by the work of the Depart- 
ment for which ıb 1s responsible, and the prinaiples 
which it is considered should guide further endeavours 
which are made to assist Great Britain to 
its ition as the leading mdustrial nation of- the 
world. 

To the ‘general research ’ 
National Physical Laboratory 
investigations into the characteristics of insulating 
materials when subjected to direct and alternati 
currents, methods of earthing electrical circunts ‘with 
the object of eliminating danger from leakage currents 
at high voltages in-high-power electrical work, special 
investigations on the properties of various resistance 
maternals, the effective resistance of large cables of 
the three-core type, in connexion with which the 
installation of new high-tension transformers will be 


Collier, and Brookes have devised a 

ing the photo-electric cell for colour 
matching: the has found to be considerably 
more accurate than the eye. In the M ical 
Department, conmderable progress has been em 
research on the alloys of iron, the work being mamly 
directed to the production of pure iron, free from 
oxygen, and the constitution of the various iron 
alloys. The researches have been made more effective 
by the production in the Department of refractive 
vesels of pure and alumma. Increased 
attention has been given to the fundamental work of 
the Laboratory on standards. Verification’ of a 
number of standards has been made for the Board 
of Trade, including two new lime standards and ninety- 
aix standard ts. Prelimmary work on the pro- 
eee egy amar ers of light as the primary 
standard of length has been completed. An impor- 
tant ch has been made m the duation of 
scientific , almost all of which 1s now graded 
in terms of the millilitre instead of, as formerly, In 
cubic centimetres. Progress has been made on the 
work of the international high-temperature scale. 
In the Photometry Division, work is in progrees with 
the view of the adoption of a black body as a primary 
standard of light. 

The work done by the Labora for the boards and 
committees of the Department, the fighting services 
and Government departments, continues to increase, 
while a large number of researches are being 
undertaken for the various State-aidéd research asso- 
ciations. The researches on the safe | of under- 
ground cables, undertaken for the British Electrical 
and Allied Industries Research Association, have 
shown the possibility of Immediate economies in the 
electrical supply industry valued a&b £250, 000 a 
An investagation on the ‘spinning’ of a eee pai 
has been completed. The main features of the effect 
are now recognised, so that it has been possible 
definitely to indicate the characteristics of ciate 

1 Report of the Oommittee af the Comal] t 


the Privy o and 
tnd staal ieewearch far the Your 1ER P0. {Cun #788.) Sen ie. 
(London: H M. Btahonery Office, 1927.) 
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design that are likely to lead to danger from inability 
to recover from @ spin. - Wind tunnel experiments on 
the ‘Cierva ‘A ' have been commenced. In 
the Froude Tank investigation of the influence of 
waves on the resistance, pe pulaion, and pitching of 
ships has been completed by a second series of model 
ta, the results of which throw further ae 
on the causes of logs of speed and the shipp 
seas in bad weather. Wad on the design of eiea = 
and rudders continues. An in piece of work 
has been commenced on the increase of weight due to 
water absorption of wooden planking cut from timber 
treated in different sie 
The work of the oratory continues to be ham- 
by the inadequate acoommodation and the 
cult conditions under which the work is accom- 
lished. It is hoped that sanction may ven at 
an early aed ne Pe erection of the ars Avon gear 
block for ics «department; the need or 
further ee tion m the Electro- Technics 
Divison algo remains urgent. 

The Geological Survey of Great Britain has con- 
tinued the work of revising the o maps of British 
coalfields and industrial areas on the basis of the most 
hical Ordnance Survey maps on the 
sale of ax in ee ter A series of memoirs 

repared on the sources of underground 
snag in Great Britain. A volume on copper ores 
has been added to the Special Mineral Reporte, which 
describe the principal metalliferous deposits of Great 
Britain and its deposits of fireclay, ganister, refrac- 
tories, and other industrial raw materials of mineral 
ongin. The Survey bas also resumed the publication 
of vertical sections to illustrate the sequence of strata 
in ooalfields. Owing to reductions made in the 
Government’s building programme for the year, no 
has been made towards the pro- 
building at South Kensington, in 
ite of the dilapi and us condition 
the Museum of Practical ogy in Jempa 
Rtreet. 

The work of fuel research has been considerably 
affected by the difficulties of the coal-mining industry : 
the development of the physical and chemical survey 
of the national coal resources in particular has been 
delayed by the general situation. The most suitable 
means of mg into effect the various recommends- 
tions of the Commission on the coal industry 
are under consideration, but it is pomted out that the 
financial resources of the ent cannot meet 
the increased expenditure which would be entailed 
by the full programme of research work outlined by 
the Commission relative to the winning and marketing 
of coal, which in any case falls outside the present 
activities of the fuel research division. Work on 
high-temperature carbonisation continues. The re- 


port on the enrichment of coal gas by the injection 
of oil into vertical retorts d carbonisation has 
aroused. E interest in the gas industry and 

may have rtant results. ents with 


various ioe of retorta in connexion with the prob- 
lem of low-tem ture carbonisation continue. 


Distinot gress been made with the work on 
the BET A of 


hee aloohol from cellulosic 
materials by bacterio processes. The by-pro- 


duot of this research is oie production from table 
materiel, such as straw, of a binding material tor the 
manufacture of briquettes. It is not mentioned in 
the report, but this may prove to be of the 

importance in connexion with the development of 
the Nigerian ooalfields, which produce a friable coal. 
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It is-interesting to note that an 


entered into with the interests contro the B 


process by which the Department obtains full infor- 
mation as to thé work on British coals being carried. 
out either in aloes Oe or in Great Britain, and a 


voice in directing the investigations. Other investi- 
tiona include an inquiry into the spontaneous com- 
ustion of coal m ghi 


combustion in boiler and a search for suit- 


able metals for the construction of low- -temperatyre 


retorts. 


ee re ere een ene 
the demands from industry for the investigation of 
pecial problems in connexion with the preservation 


.and the storage of food. Much information is bei 
sccumulated the way ın which water 18 hel 


bythe proteins of the flesh of beef and the effect ‘of 
cold upon the intimate chemical structure of the 
muscle substance, but it has not yet- been found 
possible to apply thé method of vety rapid freezing 

so large as a quarter, or evén & joint. . 


to masses of 
No definite programme of work on fish was under- 


' taken during the year, because it had been found that 


work on fish preservation at an inland station is too 
wasteful of time and effort. The report emphasises 
the need for a small research station at geen leek 
and it is understood that ments havd y 
been made m connexion with the Empire Marketing 
Board to acquire a suitable site. The new laborato 
at Covent Garden is doing useful work m connexion 
with the conditions of produce after transport and 
storage, and the diagnosis of the various types of 
Saar and depreciation found. Two inquiries of 

interest were undertaken at the request of 
shipping companies: the first was concerned with 
the leakage of air from one storage chamber to another, 


resulting, for example, in the contamination of eggs . 


or butter by food odours; the second was concerned 
with the best desigh for refrigerated Po stores 
on boste and with the method of stowage 
the temperature to be used for foodstuffs. A 
report has beep ATE on gas storage, mark- 
an end of a Valera in this investigation 

ich covers the bea of laboratory experiments 
and storage trials extending over a period of” six 


Many interesting topics are dealt with in the account 
of inv tions given in the various sections under 
the 00-0 ted research boards, arhong which may 
be mentaoned : stresses in railway bri ; work at 
the Royal Naval Cordite Factory under Dr. A. C. 
Thayseen on the deterioration of fabrics by mioro- 
organisms; the make seco of apparatus for the 
absolute- measurement of sound intensity; the utility 
of artichokes as a raw material for the manufacture 
of aloohol and good quality cellulose; the use of 
substances derived fram low- -temperature tars and 
minor metals m chemotherapy; stone preservation 
and building research generally ; and the deterioration 

and restoration of museum exhibita. An interesting 
reference is made to the examination of the fatty 
substance, apparently a cosmetic, contained ın a 
calcite jar recovered from the tomb of Tut-ankh-amen. 
The fat, which had been sealed up for Se bain w 

tly of animal origin; & sm an. o 
RE and odoriferous substances had ERE 
been. ee to it, vr i 

While an noon ens acoount o 
the researches A sled ere teas in the State labora- 
tories under the De ent of Scientific and Indus- 
trial Research and those under the supervision of the 
various co-ordinating r aeara boards and in university 
laboratories, the same note of optimism is not present 
with regard’ to the industrial research ee oveions, 
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ment has been 


an, investigation into slow 


five-year 





z“ We reco 


and very little information is available in the oe 
ing the research activities of these bodies. 
Committee of Council states that it has adhered to the 
policy of contmuing to assist for a second five years 
those associations which have done good work = 
show promise of becoming rot, Deag ihe, vem when 
normal .conditions are restored. lo, and Gye Gs 
the work of the British Motor-Cycl 
Researph Association, the British 
Association, and the British Cast as Hear 
Association, having reached the end of their inital 
at periods, came under review. In cach 
instance block grants have been made 
for a further period of five years. The British 
Leather Manufacturers’ Research, Association has 
ee a 
two years. Committee did not feel justifled m 
gi further aid to the Soottiah Shale O11 Soientific 
and ustrial, Research Association, which had not 
agreed to the recommendations made for the vigorous 
prosecution of research on a considerable scale in- 
volving ® oconsiterable increase: of expenditure. 
Further assistance has been given to the British 
Motor and Allied Industries h Association, 
the British Cutlery Research Association, and the 
British Refractories Research Association. : The 
appeal to the industry for te necessary contributions 
for the Britush Empire Research Aous- 
tion having “been unsuccessful,. the Committee has 
not authorised any further grant assistance being 
given. 

Tbe Advisory Council- expresses the view that 
industry is not as a whole sufficiently alive to the 
need of scientific research or inclined to give sufficient 
recognition to the work whioh is being done by the 
Varlous CO-O tive research associations. The elec- 
trical industry, for example, not only owes ita origin 
to pure research, but 1s assisted even now more than 
any other md by researches carried, out ım 
universities and in Government establishments. The 
work carried out under the direction of the British 
Electrical and Allied Industries Research Assdciation 
is of sufficient value to the electrical industry to call 
for & far greater effort on the part of the supply 

repairs a maintain the Association on an 
adequate cial basis. Further direct support 
from the taxpayer after the present grant period, 
which ends in in Baptoraber 1980, cannot be looked for. 
the Advisory Council, ‘‘ the 
especial di culties of the tame ; but nevertheless we 
must Fie shawed by all record our opinion, which we feel 
assured is shared. rogreseive sections of British 
industry, that pons ugh a steady scientific policy 
always 1s, ita importanoe increases in times of adversity. 
When we reflect how trivial in relation to the value of 
the total output of an industry-1s the expenditure 
needed to produce by co-operative resulta 
of direct industrial importance, we cannot believe 
that private enterprise will lack the courage and fore- 
sight to maintain on an adequate basis these associa- 
tions which have already shown their actual and 
potential value.” 
the year under review recommendations 
have been made by the Advisory Council on the pro- 
o for research for 1926—27, for which estimates 
ve been drawn amoun to £442,877, as 
com with £380,263 for 1925-26 and £328, 281 
for 1924-25, or a alhghtly percen C 
for the current year than for last year. 
Marketing Board has promised a t- ea of 
£25,000 for capital expenditure and £5000 as a first 
annual grant for current of research for the 
extension of the work of the Food Investigation 
Board. 
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Intensification of the Latent 
(or Developable) Image. — 


i= cen shown recently by Wightman, Trivelli, and 
of pias Bi Laboratory of the 
eae Pad 

plates were given eee om 
then treated with a very dilute solution of hydrogen 
peroxide, that the resultang Cove anager COM was gaa 

han the sum of the two separate effects 
oe a tp or ra er a sei! Sala effect was 
pable, and that the peroxide, bemdes pro- 
ducing TA own developable image, carried over the 
«<indevelopable of the other mto the developable 
condition. This is the eas eee that i is called the 

‘intensification of the ae 
Messrs. Wightman and (Jour. Franklin 
Institute, Feb. 1827) have Hla this work, using 
films. Their method is to give 
xposure and to divide the plate mto 
1) developed straight away, (2) developed 
in @ very dilute (0-004 to 0:016 per 
.) solution of ee peroxide, and (8) exactly 
like (2), but water. The concentration of 
the peroxide an aa i time of treatment were varied, 
and silver nitrate was used instead of the peroxide. 
They find that hydrogen peroxide and silver nitrate, 
and perhaps some other noble Paes salts, acting on 
photographic plate after and before 
development, increase the dev evelopabili of the light- 
exposed portion above ita no developability and 
=i a ter proportion than the unexposed part. 
ect is approximately equivalent in degree to 
roduced. Sagan ar fn e o e late 
Se before or after the principal exposure. Other 
pete the effect is smaller on 


deca Blaise of x medi and not detectable at all on 
(slow) T plates or plates that have been 
arsed mic acid, unleas the concentration 


of the hy porode or the time of treatment is 
odénsiderably increased.. By this method it is poamble 
to detect one part of h peroxide in ten 
million parts of water to within 20 of 30 cent. 
It is considered that the process is not suitable for 
general pee ee. work because it needs too much 
care in its application. 





University and Educational Intelligence. 


Loxpon.—The following courses of free publio 
lectures are announced :— 

At University College, at 4.30, on May 3, 4, and-6, 

“Sensation and the Sanne Ae Pathway,” by Prof. 
J. 8. B. Stopford ; at King’ lege, at 5, on May 3, 


10, 17, and 24, “ Autonomic Nervous 8 m,” by 
Prof. R. J. 8. McDowall. At the Im College of 
Science—Royal Schoo] of Mines, at 5.30, on May 10, 


17, and 24, ‘‘ Problems of the Respiration of Plants,” 
by Dr. F. F. Blackman. No ticketa will be required. 





Tos Rev. L. Van Vestraut, who has for several 
been chief assistant in.the T Department at 
araday House Electri rap Ar lege, has been. 
pointed Registrar. estraut 13 an old student 
Oe Ce i ea re 
F. A. Bell has been appointed Secretary of ae College 


Taa New Education Fellowship will hold ite fourth 
international conference at Locarno on Aug. 8-15 next. 
a theme is to be the true meaning of freedom 

ucation; Prof. Pierre Bovet of Geneva will be 
resident. The freedom desired is that which comes 
preside inner control, not external restraint, and the 
conference will seek to discover the basic ciples 
underlying the many novel systems ae ie 
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methods called Winnetka, Project, Mackinder, Decrol 
Montessori, Dalton, and Howard: Secondary shook, 

the psychological freedom of the teacher, and local 
geology are included in the programme, Several 
well-known names are on the list of expected speakers. 

The Fellowship now has associated magazines in six 
different countries. For England, inquiries should be 
directed to the secretaries, New Education Fellowship, 
11 Tavistock Square, London, W.C.1. 


Tam Carnegie Trust for the Universities of Scotland 
has completed a quarter of a century’s beneficent 
labour on behalf of Scottiah education. Ite activities 
have followed three lines: grants to the universities 
and extra-mural institutions, endowment of research, 
and assistance to students. The first are distributed 
in quinquennial periods, and for the 1925-30, 
the twenty-fifth annual report states, there have been 
allocated for libraries ,225, for buildings and 
permanent equipment £196, 500, and for the endow- 
ment of teaching and other £10,500. 
Research endowments for 1925-26 claimed £17,130, 
and 471] students received assistance in the payment 
of class fees to the extent of £57,212. Apart from the 
ento t given to the acquirement of knowledge 
in the class-room and laboratory, the Carnegie Trust 
most mfluences science through its research endow- 
ments, & very small minority of which are devoted 
to history and modern and literature. A 
result is apparent in the long list of more than forty 
contributions to scientific knowledge which have been 
published during the course of the year by fellows. 
scholars, and grantecs. Three years ago a scheme of 
‘teaching fellowships’ was instituted, which allowed 
the annual award of ota to university lecturers 
and assistants, on condition that not leas than one- 
half of their time was. devoted to research. This 
scheme seems to have borne excellent results, and 1s 
to be continued in its present form for another trial 
year, but one of the referees directs attention to the 
danger that an excessive amount of teaching may be 
exacted from the recipient of the grant. 


In the report for 1926 of the Association of Women 
Science Teachers, Miss R. Stern has an interesting 
and valuable or on the teaching of chemistry in 
the middle ac She urges that, in the practical 
work, each t should be of such a nature 
that it brings about a definite result, and that each 
group of gis tesa should lead to a definite 
conclusion. ever possible these enta 
should be quantitative and require the setting up of 
apparatus which is not too douit for the beginner, 
and they should be of such a nature that faulty mani- 
pulsation leads to failure. At the of a 
chemistry course an ordinary text-book is not 
advisable, as the results of the experiments are given, 
and this may prevent the class from being oon- 
Bolentious or even truthful. Miss Stern then describes 
in detail two courses which she has succesafully 
employed. The basis of the first was the preparation 
of all substances used from materials met with in 
common life, 6 of sand, lime, slate, bricks, eto. Alkale 
were prepared by oe beetroot and lixiviating the 
residue, and alto er the course appears to be 4 very 
attractive one. toed soheme is historical, and 
the author says that she has found this to be more 
satisfactory in practice than the first, since the 
historical develop ment of @ soienoe is the natural 
development andi 18, above all en & building up 
from foundations. It enables olas to realise 
how discoveries have been made, and teaches opts 
clearly that one wrong step may lead to putes 
confusion. Teachers will find Miss Stern’s 
syllabus of the historical course extremely ae 
and useful; it has evidently been carefully thought 
out and patiently tested in the school. 
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Calendar of Discovery and Invention. 
April 25, 1839.—_Many objections were raised agatnst 


building ships of iron, but the two real difficulties 
arogo ugh the disturbance of the com and 
the fouling of the hulls. Airy did more than any 


one to solve the compass problem, but in his auto- 
biography is the entry, “ I had in this year (1839) a 
great deal of troublesome and on the whole unpleasant 
correspondence with the Admiralty about the correc- 
tion of the compess in iron ships. I naturally 
expected some acknowledgment of an important 
service rendered to Navigation: but the Admiralty 
peremptory refused it. . . . The general success of 
the undertaking soon became notorious, and (as I 
understand) led immediately to extensive building of 
iron ships.” The vesels Airy used in his experiments 
were the Rainbow and Jronsides, and his resulta were 
published in a paper to the Royal Society on April 25, 
1839. 

April 25, 1848.—So far back as 1746 the Govern- 
mant offered a reward of £20,000 for the discovery of 
a p e by sea between the Atlantic and Pacific 
north of 52° N., and many explorers sought for the 
route. Among these was the heroic Franklin. He 
left land with the Erebus and Terror m 1845 
with 129 men, but none survived. In 1859 relics of 
the ition were discovered, and amo them 
this entry, ‘‘ April 25, 1848: the ships were deserted 
on April 22nd, having been m the 1ce since September 
12th, 1846. Sir John Franklin died June 11th, 1847, 
and the total loss to this date has been nine officers 
and fifteen men. The reat (105 m number) landed 
here and start to-morrow for the Great Fish River.” 

April 27, 1857.—The earhest pho phs of stars 
were obtained by Whipple at Cambridge, Mas., m 
1850, but double-star pintograpay was inaugurated 
by G. P. Bond, who on Ap 7, 1857, with an 
exposure of exght reconds, obtamed an impreson of 
Mizar, the middle star in the handle of the Plough. 

April 27, 1888.—-In a lecture at the Ro In- 
stitution on this day, Wimshurst described his 
famous mflueance machine. Of this machme it was 
sad it ‘‘ completely revolutionised the science of 
static electriaty, for there had never been before ita 
introduction a machine for the production of static 
charges which was not the gubeervient slave of the 
hygrometric condition of the atmosphere.” Wons- 
hurst constructed more than ninety such machmes. 

April 27, 1893.—Thirty-four years ago, Rudolph 
Diesel explained at Augsburg his ideas on the famous 
heat engme now is name. The Diesel 
engine was the result of theoretical Inquiries which 
he published under the title, “The Theory and 
Construction of a Rational Heat Motor.”’ 

April 29, 1820.—Tho founder of the rubber industry 
m England, Thomas Hanoock, took out his first 
patent on April 29, 1820, for *“ an improvement on 
the application of a certain matenal to certain 
articles of dreas and other articles that the same may 
be rendered more elastic.’ It was, however, not 
until twenty-three years later, on Nov. 21, 1843, that 
he patented ‘ vulcanised’ rubber, the term ‘ vul- 
canisation ’ bemg suggested by his er Brockedon, 
Vuln, of mythology, being considered representative 
of the sulphur and heet required by the process. 

April 30, 1799.—A century e most important 
chemical factory in the world was that of Charles 
Tennant and Co. at St. Rollox, Glasgow. In 1788, 
Tennant bed discovered a method of controlling 
chlorine by the admrxture of lme, and on A 30, 
1799, he patented his method of pee i loride 
of lime or bleechmg powder, ẹ su ce for which 
at first he obtained £140 a ton. E. C. B. 
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LONDON. 

Linnean Society, Mar. 17.—E. M. Marsden-Jones 
and W. B. Turrill: An improved herbarium method 
for genoticista, ier apt and taxonomista. The 
method has been, at Kew for some years, and, 
with mmor modifications, 189 capable of very wide 
application. The process consists in the aticking 
down, of the specimens in the condition. The 
beet results have been obtained with paste, not with 
gum or glue, * Gloy’ the best so far tested. 

sheet of paper or card is brushed over with a thin 
es of the end the specimens placed on this. 

ey are bed down and the sheet 1s placed in a 
press and considerable pressure apphed. It ıs 
advisable to look at the preparations within a few 
hours, and ramove any exceas paste. After a few 
days the specimens are dried ; they retain their shape, 
and sometimes their colour, indefinitely. With some 
plants, yong through blo -paper with a hot 
won gives excellent results.—Miss F. Haworth: Lichen 
dyes. Parmeita saxatuts (gathered preferably after a 
wet day) and P. omphalodes are used m the preparation 
of Harris tweed, and give a characteristic amell to 
the cloth. Three methods of dyemg are used: (1) 
Boiling the lichen and wool together; (2) soakmg in 
ammonia for a week; (3) boiling with ammonia for 
about two hours until muciaginous, folding dye and 
cloth alternately and covering with rain water with 
a little alum, boiling for twenty minutes, and then 

the cloth in cold water. Generally the best 
results are obtamed where numerous soredia are 
present. Rock lichens give the best dyes, those 
species with a large flat thallus rarely producing a 
permanent dye, though Peltigera camina gives a all wW 
colour with cotton.—F. E. Fritch : Heath-association 
on Hindhead Common. 
different i i varies considerably with the time 
since the last fire, with the aspect, and with soil 
features. The character of the vegetation shortly 
after a fire i tree upon the size of the growth that 
was burned, but ultimately Calluna becomes com- 
pletely dommant and more or leas completely hides 
the codominant, but ly prostrate, Ulex nanus. 
On slopes f south Erica cinerea may become a 
tempo dommant for some years. Fires cause 
little ultrmate change. Planta like Pteridium and 
Molinia may exhibit a limited increase of area in the 
first year after a fire, but do not advance after the 


The relative grouping of the 


vegetation has closed up. 


Geological Society, Mar. 28.—E. 8. Cobbold: The 
stratigraphy and pegon structure of the Cembrian 
aroa of Conley ( pshire}). The exact poartions of 
the excavations made by the author amce 1906 are 
recorded, and the stratigraphy and tectonics as 
revealed by tham and by the surface-features 
described. The folding and faulting of the Cambrian 
fal] naturally into four groups: (1) post Mesonacidian 
and pre-Paradoxidean, general direction unknown ; 
(2) post-Paradomdean and pre-Caradocian, general 
direction north-north-weet to south-south-east ; (3) 
post -Caradocian and nee alae Nate des direction 
north-east to south-west, all the t of compressive 
forcea; and (4) Uurian, tensional stresseg 
responsible for the Church Stretton Fault. The facta 
detailed Indicate seven diastrophic phases of various 
intensities. Special attention is given to the oom- 
plicated Dairy Hill aree, where recent work has fully 
substantiated the inference previously drawn from 
the Comley breoma-bed, that a peak or promontory 
of Lower brian sandstone remained ve water 
during the accumulations of some 800 feet or more 
of strata of the Paradoxidesgroomi zone. 
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Royal Society, Mar. 28.—W. Peddie: Magnetism 
and temperature in crystals. In earlier papers the 
development of expressions for the mutual actions 
of the magnetic molecules, which Weber postulated, 
were given, subject to the condition that temperature 
motions of the molecules were neglected. e30 are 
now taken into account. An taon of thermo- 
magnetic state 13 deduced, and ject to the choice 
of a unit of en variable with the direction of 
magnetisation in the crystal, ıt may be put into a 
form amilar to the thermomechanical E TE of 
state of Van der Waals. Like that on, it ma 
be put into a form which is the same for pees 
ld the a In any direction, when the magnetic 

the etic intensity, and the temperature 
reesed as multiples of the correspondmg 
gen ’ quantities.—Miss W. M. Smith: The after- 
image of coloured light. With stimulation by red, 
eae and blue lighta, no observable fundamental 
erence was noted m the case of the two latter, 
possibly because the blue light contamed a con- 
siderable admixture of The succession of 
colours seen in the after-images can be represented 
as originating in three independent colour sensations, 
and blue respectively. These can be 
L Gave ai ag wi a Ce te 
simple harmonic law involving logarithmically decay- 
ing amplitudes.—H. H. Read: The igneous and 
patie eee =o of Cromar, Deeside, Aberdeen- 
of igneous activity of this 
cer are (1) the eosynclinal phase, with a 
mtrusion of gabbro of lE EESE aad Di 
(2) the movement phase, co j © AEn 
of acid igneous material during the later stages of 
the movement-period; and (3) the post-movement 
phage, exem plified by the intrusion of cross-cutting 
ites eals later than the movements. 
e chief rock a the movement p is oligoclase- 
biotite-ganiee considered to result Tan the union of 
acid soda-rich injected material with sedimentary 
pelitic schists. Injection of similar etic material 
mto hornblende resulted m the formation of 
pseudo-dioritic rocks. Post-consolidation phenomena 
of this injection are due to the action of alkaline 
solutions producing myrmekite, shimmer aggregates, 
eto.— A. Calder: Rôle of interbreeding in the develop- 
ment of the Clydesdale breed of horses. Usi 
Sewall Wright’s coefficient of mbreeding, it is fonnd 
ae d the early history of the breed very little 
reodiig Hee been practised. A method is outlined 
“i ara a measure can be obtained of the contribu- 


tion of any particular sire to the av percentage 
of inb for the breed, the degree of concentration 
of his bl in animals inbred to him, and the rate 


„at which his blood is drffused through the breed. 
The homozygosity of ae desdale breed, relative 
to the condition e foundation stock, has 
bean increased by 6: 5 cent. by mbreeding 
alone.—Y. Tamura: The of implantation upon 
ovarian grafts in the male mouse. plantation of 
ovary on to the surface of the kidney of the male 
demonstrated that in the majority of cases the graft 
survives and retains the typical ovarian structure. 
If the germinal epithelium is unimpaired, proliferation 
occurs and continues until the graft has attained 
the stage at which it was at the time of operastion. 
The orginal follicles undergo degeneration. 


MANCHESTER. 


Literary and Philosophical Society, Mar. 8.—E. 
Butterworth: A new method of electro-conductivity 
titration. A continuous reading method of con- 
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ductivity titration employmg thermionic valves is 
described. The apparatus comprises, in its simplest 
form, two valves, one arranged as an audio-frequency 
oscillator giv approximately a pure wave form, the 
other as a reoctifler. e titration cell ıs 
included in the oscillator circuit m such & manner as 
to give a sensibly constant peak value of doa 
current with appreciable variation of resistance 
the cell. Thev elias aoran tiie cell is then measured 
by means of the rectifier after the manner of the 
ullin. Macnee The amount of standard sub- 
stance added is plotted against the apode current 
of the rectifier. oltage’ effects at the electrodes of 
the: cell are aruda. The main advantages of 
the method lie m the and ease of working; the 
sensitivity can be ity varied within wide limite. 


SHEFFIELD. 


Society of Glass Technology (Birmi meeting), 
Mar. 16.—Th. Teisen : Some further developments In 
recuperative glass furnaces. A new design of re- 
cuperator was described in which there is an increase 
m efdciency: (1) the greater heating surface ensures 
& higher temperature of the secondary air; (2) the 
reduction in space results in smaller radiation and 
convection losses. With the development of the 
recuperative furnace there has been a demand for 
eee units. When built on the 2-recuperator prin- 
ciple the demgn outlmed has certain drawbacks, to 
overcome which a new design has been developed on 
the ‘tetra’ recuperative principle. This design has 
four recuperators instead of two, arranged symmetri- 
cally in each corner of the:base. A smple application 
of a patent system of oil firing was described. Fur- 
naces working on this system can be fired either with 
oil alone or with coal or producer in the ordinary 
way, combined with oil as a fuel.—Violet 
Dimbleby, 8. English, W. E. 8. Turner, and F. Winks: 
aoe properties of same soda-lead oxide glasses. 

Suoceasive replacement of soda by lead omde eves 
glasses with ively d ann 
perature an d e aa eaaa Tae anion of 

e ted 
and ENE S t determmed; lead 
oxide ose containing lime, 
ose containing cael oxide are the worst of 
the series. An important new set of factors has been 
determined by which the thermal expansion of lead 
oxide and barium oxide glasses can be calculated. 
The factors originally proposed by Winkelmann and 
Schott in 1895 n revision, and the fol Ry 
the new values: iO, 0:15; ZnO, 021; Al,O,, 

ZrO 0-69; MgO, 1-35; PbO, 3-18; CaO, 4-80; Bed, 
5-2;  Na,O, 12:69; K,O, 11-7, 


PARIE. 


Academy of Sciences, Mar. 14.—The president 
announced the death of Daniel Berthelot, member of 
the Academy.—Pierre Termier: That the orystello- 

hyllian series of the Vanoise and of Mont-Pourri 
Savoy Alps) is Permian or Carboniferous. In 1861, 
suggested that the felspar and chlorite rocks 
of Modane were metamorphosised coal measures, but 
the view was not accepted. As the result of recent 
observations, the author considers it definitely he 
that the metamorphic strata of Vanoise, 
Motta, Aignilletlu-Midi, and Mont-Pourri are of the 
Permian or Carboniferous age. riel Bertrand 
and J. Perletreanu: The presence of sodium in 
plants. It is pointed out that indirect methods for 
determining sodium in the e of Pr PODE 
proportions of potassium are unsa and for 
en Ol te ee ee PS 
cipitation of the triple acetate of uranyl, magnemum, 
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and sodium. By this reaction quantities of sodium 
between 0-25 mgm. and 2- 5 mgm. can be determmed, 
even in the presence of relatively tities 
of potassium. All the plants examin Ct eee itive 
m number, contained sodium in amounts varying 
from 0-0017 per oent. to 3:507 per cent. of the dry 
material—A. Th. Schloesing and Démré Leroux: 


The influence of drymg and ing soils on the 
Popara of pete abe acid seria In water. 

tion and extension of the work of Lebediant- 
reff on the same subject.—E. Mathias: Contribution 
to the study of fulmmating material, (ightning). Is 
rt hot or cold 1—H. Batallon: The origin of the 
amphiaster of segmentation in the parthenogenesis of 
the batrachians, and the problem of regulation.— 
Bertrand Gambier: Surfaces having a ds® of Liouville 
and their closed geodesics.—Georges Bouligand: The 


pap of the postive ies of Picard. 
aul Lévy: The iteration of ctions and the idea 
of growth.—D. V. Jonesco: A class of func- 
ti equations.—Huguenard, A. Magnan, and A. 
Planiol: A monograph for the measurement of 
rapidly pressures and an indicator for the 
study of -velocity thermal machines.— Hrnest 
Esclangon : stability of projectiles in their move- 
ment round their centre of gravity. V. Nechville: 
Star streams and the solar apex. yone a 
ree Ta a ferromagnetic ferric oxide. Sail by 
ne es of ferric oxides prod 

a soto ee peroxide and ian 
tities of caustic soda on ferrous sulphate solutions. 
The effecta of ing temperatures were also studied. 


—Henri Gutton and Jean Clément: The pro pagenon 
etio waves round the 


of electro 

Cabannes : e distribution of ene on thermic 
elastic waves inthe midst of a fluid and the diffusion 
of light by lquids.—Albert Pérard: New study of 


some radiations of mercury, krypton, and xenon from 


the point of view of their meteorological lications. 
The resulta of a detailed study of the follo lines 
are given: M , 485-8, 491-6, 546-1,-577-0, gad 
579. ton, 557:0, 587:1; xenon, 462- "4, 467-1 

473 -4.— e Rousseau : action of the 


radiations of the ‘mercury arc.—Pierre Brun: The 
surface tensions of water-alcohol mixtures. Diagrams 
are given. eae len the experimental resulta for the 
surface tensions water—ethyl aloohol—propyl 
alcohol and water—ethyl alcohol—isoamyl alcohol 
mixtures.—G. Denigés: The tion and oom- 
position of orystallised blue complex compounds of 
phosphorus and molybdic acid and of arsenic and 
molybdio acid.—N. Maxim: The action of organo- 
eium ocampounds on the N -tetrethylphthal- 
imides.—P. Idrac and R. Bureau: Experiments on 
‘ia propagation of radiotel phic waves at 
altitudes.—L. Eblé and J. Itié: The values of 
etic elementas at the Station of Val-Joyeux 
(Seame-et-Oise) on Jan. 1, 1927.—M. and Mme. A. 
Chauchard : es on the cerebral locahsations 
in fishes.—Philippe Fabre: Neuro-muscular stimula- 


ks 


woe BY p currents in man.—J. Risler and 
Foveau ourmelles: The radiant shock.—OCharles 
Pérez: The al evolution of the pleopods in 
Galathea.—A..Paillot: Experimental gattens 


silk- 
worm disease) in silk worms.—Renéá Fabre and Teed emri 
Simonnet: Contribution to the study of hmmolyas 
by the photosensitising action of hsmatoporphyrin. 
GHuNEVA. 
Physical and Natural History Society, Feb. 17.— 
Paul Langevin: The equilibrium between matter and 
radiation. The author gives expressions for the 


number of light quanta the energy of which is oom- 
prised between given mits, both as in’ classical 
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statistics and according to the more recent statistical 
theories of Bose-Einstein and .of Pauli. At high 
temperatures all the formuls approach the same 
expression, which, completed D considerations 
borrowed from the theory of general relativity, defines 
the conditions of the genesis of electrons an ‘protons 
in the interior of the giant stars.—Th. Posternak: A 
new reaction of pyruvic aad. The lquid to be 
examined is diluted with its own volume of concen- 
trated hydrochloric acid. Some of phloro- 
lucinol are added and the whole maintained at the 
iling-point for three or four minutes. If the colour 
(or al ga Sanaa according to the quantity of pyruvic 
present) turns green after neutralisation with 
sodium carbonate, the arlene is poaitive.—P. pive : 
The mposeibility of an ellipsoidal stratification of the 
planets. The author lehes by calculation the 
imposgibility of conceiving the planeta as constituted 
of idal layers, if it is admitted that gravity is 
no to surfaces of density.—Rolin Wavre: 
The stratification of a eous fluid mass m 
rotation. The author demonstrates the three follow- 
ing propositions : (1) Surfaces of equal density tend 
towards the e idal form as the centre is approached, 
(2) if the aces were homothetic they will be 
ellipsoidal, (8) and sinoe, according to Dive, ellipsoidal 
stratification is TPE a stratification in homo- 
thetac surfaces of a heterogeneous fluid is impossible.— 
E. Guyénot and O. Schotté: Graft of a regenerated 
member and induced differentiation. A regenerated 
member removed from the foot of 45 days’ growth 
and showing first indications of digits, was transferred 
to the back of the tail of the same Triton. The sub- 
sequent development gave a tail. This regenerated 
ee transplanted with a section of tissue from the 
of the foot on to the tail, however, continued to 
develop in the form of a foot. Hence it is the base 
plas gives the morphogenetic impulse to the regen- 
tissue.—E. Pittard: The cranial capacity of 
the Boschiman Hottentota. Measurements made on 
101 skuls lent to the author by the Cape Town 
Museum have given different a from those of 
Broca, nam masculine akulls 1395-3 o.c. (Broca 
1317); feminine skulls 1268 o.c. (Broca 1258). 


Rome. 


Royal National Academy of the Lincei, Jan. 16.— 
V. Volterra: Laws of biological fluctuations.—O. M. 
Corbino: The Volta effect and the mechanism of the 
voltaic ple. The Volta effect is considered, and its 
bearings: on the actions of the ionised gas oell, the 
mechanical call, and the electrolytic cell are discussed. 
—Q.M. Corbino: The electronic theory of the voltaic 
cell. Since the Volta effect exists in a vacuum and 
therefore independently of chemical action, the 
metallic couple, such as xino-copper, constitutes & 
natural means for produ an electrostatic field, 
even in & space of dimensions. Like a permanent 

et, such & couple creates round itself a magnetic 
field. -The energy of this field is of purely physical 
ce ap ey sha areas a Sta a 
i of the conduction electrons to i 
metals. Tn the ionisation cell obtained by i EE 
a metallic couple in an ionised gas, the electrostatio 


field due to the Volta haga produces *a ent 
current Ane i , which 18 lied 
from outaide. eotrio cell the 


Daniell type ie volte hyo 18 more npor; 

the energy is produced by virtue of the formation of 
neutral copper and the destruction of neutral smo, 
the greater part of the e.m.f. being formed at the 
contact between the two metals.—L. Cambi and Ada 
Clerici: Ferroeo-ferric cyanides. Atomic groupings 
of the form [Fe(CN),X] are able to exert chromogenio 
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functions analogous to those of the group [E [Fe(CN),]; 
thet is, the groups contained m errous-ferric 
cyanides may preserve the co-ordinative distribution 
of the complex ions of the alkaline salts from which 
they are derived. The presence alone of ferrous and 
ferric 10n8 is not sufficient for the formation of blue 
cyanides.—E. Bompiani: Analytical and geometrical 
Investigations on Laplace’s equation.— Picone : 
Metaharmonic functions.—F. Tricomi: Limitations 
of the solutions of certam tions with partial 
derivatives.—E. P. Lane: cs having for 
generatrices the tangents hag Ga ua to a point of a 
surface.—N. Spampinato : e problem of complex 
multiphcation for any pure body of Abelian functions. 
—G. Vranceanu: ” “Coodetic stability.—U. Barbier: 
Determination of astronomical latitude carried out 
at Andrate in August 1926. The geodetic and 
astronomical latatudes of Andrate are respectively 
45° 31’ 38-9" and 45° 31’ 9-8"; and smce those of 
Mondovi were found to be 44° 23’ 24-37 and 44° 23’ 
42-48", the geodetic and astronomical amplitudes 
between the two points are 1° 8’ 14:6” and 1° Y 27-3" 
respectively.—N. Siracusano: A noteworthy deduc- 
tion from Bohr’s theory. On the assumption that 
the only atomic model is that of Bohr, it is shown that 
the natural chemical elamenta cannot number 138.— 
L. Mazza: Products formed during the action of lead 
acoumulators (ii). X-ray photographic resulta show 
that the paste of the positive plates of lead accumu- 
lators consists almost see of lead peroxide in 4 
normally or greatly o cell and 
of mixtures of the peroxide and sulphate in calls 
either partially or completely discharged.—A. Bar- 
torelli: A demonstration of the mterdependence 
between Curie’s and Hatty’s laws. Objections are 
raised to Viola’s ag (1918) that it is ible to 
from Curie’s law to that of Haty.—U. Panichi : 
lattices. Molecular space and atomic number. 
ith the hahdes of the alkali metals the molecular 
space increases with the molecular number. For 
analogous compounds having the same molecular 
number, the molecular increases as the ratio of 
the atomic number of the metal to that of the non- 
metal dimmishes. When this ratio is constant or 
almost so for non-analogous compounds, that is, 
those having non-isovalent metals, the molecular 
lat diminishes as the valency increases.—C, Jucci : 
ternal and paternal heredity in the ona) for 
larval development of the reciprocal croes between 
two races of mlkworms. The resulta of crossing white 
with mottled silkworms show that these two charac- 
ters have a definite value or hereditary power which 
does not change when the sense of the crossing is 
inverted. The mfluence of the factor is immediate 
when ita incidence is maternal but slow when it is 
supplied by the paternal parent. 
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-~ Minerals and Metals of the British 
Empire. 

HE War brought into painful prommence 
certain facts regarding the resources and 
distribution of commodities, animal, vegetable, and 
mineral, which had indeed long been known, but 
the real significance of which in such a period of 
stress had not been fully grasped by any one of the 
Powers concerned. The waste of time, man-power, 
and material involved in the efforta made to over- 
come the resulting difficulties created a profound 
impression, from which flowed a stream of resolu- 
tions and good intentions. Meanwhile the years 
are slipping by and there is yet little indication of 

an Empire policy regarding minerals and metals. 
While it is obvious that the development and 
conservation of the resources of the Britiah Empire 
in plant and animal life require all the care and 
attention that can be given them, the case of 
minerals is peculiar. It is generally admitted that 
there is, in aocessible form, enough of every 
mineral in the world to enable its inhabitants to 
carry on along present lines for a great period of 
time; but the distribution is unequal, the demand 
for certain minerals may at any moment overstep 
the known resources, new sources have to be dis- 
covered, and when they have been found and 
exploited they cannot be rejuvenated or replaced. 
One of the lessons of the War was the need for 
each nation to be fully aware, in detail, of its own 
resources in minerals and of the means available 
for rendering them fit for mdustrial purposes and 
munitions of war; to be aware also of ita actual 
relations with the rest of the world with respect 
to resources, transport, marketing, and treatment 
of minerals. The official statistics available to 
Governments are practically limited to those of 
production and of movements, represented by 
imports and exporta. Such statistics, though better 
than none and easential for certain purposes, convey 
a totally erroneous conception of the actual 
resources of a territory; they throw no light on 
those available for future exploitation; they are 
always too late to indicate the significance of new 
finds; and they contain no reminder of the reserves 
that are fairly accurately known ‘but are not 
exploited under the fiscal or commercial conditions 
that are prevalent at the time of their publication. 
For many years the United States, through its 
Geological Survey, and later, fhe Bureau of 
Mines, has done good service, not solely to ite 
own nationals, by the publication of elaborate 
statistics relating to the mineral resources of the 
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States, with such figures as could be assembled 
regarding other countries, and frequently enlivened 
by informative reviews of the industry in specific 
minerals: It was not unnatural, therefore, on 
ground so well prepared, that Spurr’s ‘ Political 
and Commercial Geology,” in 1920, should have 
stimulated the two leading institutions of American 
miners and metallurgists to form a joint com- 
mittee under the chairmanship of Prof. C. K. Leith, 
to consider and report upon foreign and domestic 
mining policy and industrial preparedness (“‘ Inter- 
national Control of Minerals.” New York, 1925). 

This Committee enunciated certain propositions 
“in the interest of efficient and conservational use 
of the world’s mineral resources and in minimising 
international difficulties ariamg from the discovery, 
development, transportation, and marketing of 
mineral resources.” -The propositions put forward 
cannot be discussed here; in the main, they are 
equally applicable to any great State. In other 
quarters there is evident the same desire that these 
problems should be attacked ; quite recently, from 
Germany, comes a proposal for the formation of an 
“ International Institute of Mines.” As things are 
at present, however, it is more practicable to 
restrict the fleld of action to States or federations of 
States. . 

The matter has recently been taken up .with 
vigour by Sir Thomas Holland: in a presidential 
addreas in 1925 (Trans. Inst. Min. and Met., 34, 
1925, pp. xliv-baii), he directed attention to the 
- possibility of shortages of certain base metals in 
the not very distant future; in 1926, at the Royal 
Society of Arts (“ International Interests in Raw 
Materials,” Jour. Roy. Soc. Arts, 76, 1928, pp. 
42-61), he enlarged upon the need for investigation 
and collection of data regardmg the natural 
resources of the British Empire; this has been 
followed up by his paper, a “ Proposed Review 
of the Mineral Resources of the Empire,” read 
before the Institution of Mining and Metallurgy on 
April 21, part of whioh is printed elsewhere in this 
issue. ` 


In this pa Sa asa ea tlre that: “In 
each of the Oan aion and, it posaible, in each of 
the larger Colonies, committees of ‘serra ists should 
be appointed and enfrusted’ With the duty of 
reviewing for each large State or unit of area its 


mineral resources and smelting bilities, having 
in mind the a of acoumulating, in addition 
to the ordinary official statistics of production and 


movement, the essential. data necessary for the 
formulation of an economic policy, as well as for 
obtaining the mformation required to institute 
measures designed to secure mittens safety.” 
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These proposals are now under discussion in 
London, and, if approved, it is intended to submit 
them, with such modifications as may be deemed 
desirable, for further discussion by the second 
Empire Congrees of Mining and Metallurgy to be 
held in Canada this autumn. Should the Congress 
adopt the scheme and proceed to put it into being, 
there will be for the first time within the British 
Empire an organisation for the collection of live 
data and for the prompt examinstion and elucida- 
tion of their implications by men with knowledge 
of the facta. 

The essence of the plan is decentralisation: in 
each territorial unit, whatever it may be, the 
special committee would be responsible for the 
collection and consideration of data within ite 
ambit, and its methods would be those best suited 
to the local circumstances and special problems. 
The co-ordinating bodies would be the constituent 
members of the Empire Council of Mining and 
Metallurgical Institutions, established at the first 
Congress, held at Wembley in 1924, in order that 
each may benefit by the experience of the others, 
and especially in order that correlation and subse- 
quent economic co-operation by the various.Govern» 
ments may be facilitated at future Imperial con- 
ferences of the kind recently held in London. 

It is suggested that reports of progress made by 
the special committees in the Dominions during 
the next three years should be discussed at the 
Kmpire Mining and Metallurgical Congress, which 
will be -arranged to follow that to be held at 
Montreal this year. The International Geological 
Congress has shown that it-is possible, even with 
& very loose organisation, to assemble information 
of a most valuable character on specific subjecte, 
exemplified in the reporta on the world resources 
of coal and iron. The scheme to be laid before 
the Empire Congress in Canada is more far-reaching: 
it involves the consideration not only of the mineral 
resources and their development and treatment in 
the units of the British Empire, but also of the chang- 
ing interactions, as adjustments take place due to 
new discoveries, new methods, new migrations of 
material, the growth of new industrial centres, and 
the consequences of political action. In short, to 
fulfil ita functions properly, the proposed. organisa- 
tion must be not only alive but also assured of a 
prolonged life. — 

The territorial committees will have to concern 
themselves with such questions as the conservation 
of minerals; the encouragement of prospecting ; 
the support of the ‘geological survey, keeping it in 
touch ‘with realities and adviaing on the choice of 
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reas ripe for intensive geological investigation ; 
he elimination of wasteful methods of mining, and 
$Ý movement of ore; and the consideration of 
uitable centres for refining and smelting. The 
ocal mining laws should be critically examined 
vith the view of simplification and, so far as 
yoesible, unification. Statistics should be analysed 
nd presented in more useful form. 

The disoussion of these and other matters would 
be carried on by the Congress and Empire Council 
rom the point of view of Empire: requirements. 
Amongst the larger questions might appear that 
xf State ownership of minerals, the inclusion of 
mining in the publio utility services, the accumula- 
tion of reserve stocks, fiscal interrelations, eto., 
which cannot be dealt with by the official and 
State-aided organisations already existing for the 
collection and publication of mineral statistics. 

While such an organisation as the Imperial 
Mineral Resources Bureau will doubtless continue 
to function usefully, the scheme outlined by Sir 
Thomas Holland would be far more effective m 
securing the essential details promptly and their 
consideration by specialists actually in touch with 
the ramifications of the industry. It is only by 
some such process that the great industries of 
mining and metallurgy can be brought into a posi- 
tion from which they can speak with full authority 
to their several Governments, and thus influence 
the creation of sound domestic and Empire politics. 


for satisfaction in that this collation of scientific 
work has been effected in recent years in the 
case of two of the most distinguished pioneers 
in the construction and improvement ‘of that 
instrument. 

In 1912 the collected scientific papers of Sir 
William Herschel were published by the Royal 
and Royal Astronomical Societies. Among these 
papers is one which gives a fairly full account of 
the construction and working of that great 40-foot 
reflector which may justly be described as the 
world’s first giant telescope, destined not to be 
doubled im aperture for 130 years. It is only 
to be regretted that Herschel published very few 
details of the purely optical part of his work. 
Fortunately, however, he did commit to writing & 
very full account of his methods of figuring specula ; 
and, as this manuscript is still extant, it is to be 
hoped that it may yet one day be published. 

We have now before us the scientific papers of 
William Parsons, third Earl of Rosse, brought 
together and published in one volume by his son, 
the Hon. Sir Charles Parsons. ‘These papers, con- 
sidered in relation to the work of Herschel, may be 
gaid to constitute the next chapter in the history 
of the reflecting telescope. Unlike Herschel, Lord 
Rose had no special reason for reticence with regard 
to his methods, and the fúll account which he gives 
of his many optical experiments, successful and un- 
successful alike, makes very interesting reading. 
Thus, the first paper of the series, written in the 
days before he had fully mastered the art of figuring 
his specula to a paraboloid, deaqribes a simple and 
ingenious method of reducing the aberrations of & 
spherical surface. This he accomplished by casting 
a speculum in two concentric parte, with a small 
space between them. The two partas were then 
worked together to what was, optically, a single 
spherical surface. The resulting spherical aberra- 
tion was then reduced by drawing back the central 
portion by means of three fine screws. It is rather 
surprising to read that this apparently crude 
method proved succesaful in a mirror having a focal 
ratio of only 1 to 4; but, as the aperture of this 
speculum was only 6 in, it seems unlikely that it 
was called upon to bear very high powers. Yet 
ita maker was 80 satisfied with it that he declared 
his intention of constructing one (in three pieces) 
so large as 18 in. m diameter. But no such in- 
strument is afterwards mentioned, and it appears 
that Lord Rosse soon turned instead to more 
promising methods of improving, and more par- 
ticularly enlarging, his specula. - 

In this connexion many of Lord Rosse’s experi- 































An Engineer-Astronomer. 

The Scientific Papers of William Parsons, Third 
Earl of Rosse, 1800-1867. Collected and re- 
published by the Hon. Sir Charles Parsons, 
K.C.B., F.R.S. Pp. v+221+18 plates. (New- 
-castle-upon-Tyne: Sir Howard Grubb, Parsons 
and Co., 1926.) 


is always interesting and sometimes profitable 
to turn for a moment from the achievements 
of to-day to contemplate the difficulties, struggles, 
and aspirations of the pioneer in some special fleld 
of scientific endeavour. ‘To do so, however, is not 
always a simple matter, since it often entails o 
laborious search through the publications of various 
learned societies ; and, at the end of the search, a 
feeling that something of importance may after all 
have been missed. When, however, the whole of the 
written work of some specialist has been collected 
together and republished in one volume, it can be 
studied at any time with the greatest facility. 
All those who are interested in the history and 
development of the reflecting telescope have cause 
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menta were directed towards increasing the rigidity 
of metallic mirrors, and at the same time reducing 
their weight. To this end he tried the expedient 
of casting some specula of moderate size with backs 
braced by straight ribe, and some others with backs 
of e cellular structure. ‘The resulta were not alto- 
gether successful, and it is interesting to note that 
similar experiments made on glass mirrors in recent 
years have also failed to justify expectations. 

Most noteworthy, however, of all Lord Rosse’s 
experiments are af’ course those connected with 
the casting and figuring of really large specula. 
The primary difficulty was the successful annealing 
of large masses of speculum metal in which the 
copper content was relatively low; for only to 
such mirrors was it possible to impart a really 
brilliant and lasting polish. While this difficulty 
was still outstanding, Lord Rosse turned for a time 
to an alternative expedient—that of buildmg up a 
speculum of a number of thin plates of a highly 
reflective but brittle composition. These plates 
were soldered side by gide to a stout backing of 
brags, so compounded as to have as nearly as 
possible the same coefficient of expansion. Except 
for diffraction effects, caused by the intervals 
between the plates, this built-up speculum, of 
3 ft. diameter, seams to have been entirely 
successful. 

Meanwhile a solution to the annealing prablem 
had been found. It consisted in the casting of 
specula on a bed of hoop-iron packed tightly on 
edge. This promoted the rapid and regular cooling 
af the metal from below upwards, and by ita means 
Lord Rosse was able successfully to cast specula of 
6 ft. diameter. Two of these were eventually 
_ cast for use in the great reflector which marked the 
crowning point of the efforts of this tireleas experi- 
menter. The actual figuring of these great masses 
of metal, weighing three or four tons apiece, seems, 
strangely enough, to have presented comparatively 
little difficulty. It was of course neceasary to 
devise special’ grinding and polishing machinery, 
all of which is fully described and illustrated in 
the papers ; but previous experience with smaller 
speculs had apparently done much to smooth the 
way for this greater undertaking. Much more 
serious was the difficulty of so mounting the finished 
mirror as to free it from the risk of flexure. How- 
ever, this difficulty was almost completely met by 
mounting the speculum on a series of triangles, 
supported by levers, after the plan devised by 
Thomas Grubb. The design and erection of a 
~mounting for the great telescope gave plenty of 
-soope to the engineering ability of ite constructor ; 
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and it is here worth remarking that the entire 
instrument was from first to last the produot 
of local labour, under the instruction of Lord 
Rosse himself, and that the total oost was only 
£8000. 

The actual work done with the great telescope, 
especially in revealing for the first time the spiral 
structure of certain nebula, is a matter of astro- 
nomical history, and need not here be described. 
One point, however, brought out clearly in the 
detailed description of the telescope’s performance, 
seems worthy of emphasis in view of statements» 
sometimes to be found in less authoritative accounts. 
We refer to the defining power of the great speculum, 
which has often been described as being of à dis- 
tmotly inferior order. That there were many 
occasions when, in the climate of Ireland, such a 
telescope would perform but poorly, will be readily 
understood by all who have worked with large 
apertures ; also it appears that flexure was occasion- 
ally a source of trouble ; but, on the other hand, it 
is equally clear, from details given here and there 
in the papers, that the telescope did at times per- 
form splendidly, even under high powers, which it 
certainly could not have done had the fignre af the 
speculum been appreciably defective. 

The volume closes with some interesting extracts 
from the correspondence of Lord Rosse bearing on 
the early history of the ‘ironclad.’ Apart from any 
value they may have had at the time they were 
written, they serve to illustrate the versatility of 
this remarkable man; and it seems worth remark- 
ing that they were destined to be by no means the 
last contributions of the Parsons family to the 
solence of marine engineering. W. H. S. 


Specialised, Plant Tissues. 

(1) Handbuch der Pflanzenanatomie. Herausgege- 
ben von Prof. K. Linsbauer. Abteilung 1, 
Teil 2: Histologie. Band 4: Mersteme. Von 
Dr. Otto Sohftiepp. Pp. vi+115. 8-70 gold marks. 
(2) Band 5: Die Bewegungegewerbe. Von Prof. 
Dr. Hermann von (Guttenberg. 25-50. gold 
marks. (Berlin: Gebrüder Borntraeger, 1926.) 

(3) Das -Archiplasma: Betrachtungen über dis 
Organisation das Pflanzenkorpers. Won Prof. 
Dr. Hugo Miehe. Pp. vi+92. (Jena: Gustav 
Fischer, 1926.) 4 gold marks. _ 

oT SCHUEPP’S own contributions ‘to our 

understanding of the part played by the 
plant meristem are a guarantee that this section of 
the new handbook of plant anatomy is in safe hands. 

He pointe out that after a period, from 1870 until 
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880, when the meristem, and especially the grow- 
mag point, was the centre of botanical interest, 
he subject has somewhat fallen into the back- 
round, to be brought forward again to-day, to 
ome extent, in the attempt to understand some 
{Í the phenomena of graft hybridisation and 
specially periclmal chimaras. It is interesting, 
.herefore, to see how concepts that were formu- 
«ted in an earlier period of botanical activity fare 
when made the basis of treatment in a modern 
«nonograph of the subject. 

Dr. Schtiepp presents the subject as a oroin 
equiring elucidation from the viewpoint of causal 
anatomy, but he is not inclined to attach great 
ignificance to attempts to explain cell division, its 
rder and direction, along the lines of simple 
yhysical laws, as foreahadowed to some extent by 
™erthold in his ‘“Stidien über Protoplasma- 
nechanik.” He discusses the different types of 
mpical meristem of the vasoular cryptogam and the 
lowering plant, finding a transition between the 
«pical cell of the former and the uniform meristem- 
stio tissue of the latter in the initial cells of the 
apex of the axis of the Lycopodiales and Gymno- 
perms. The initial cell is not an apical cell, 
ecause it is not characterised by special size, 
orm, or manner of division, but it is a cell or group 
yf cells from which all the tissues of the growing 
‘egion derive. In the Gymnosperms, Haustein’s 
listinctions of dermatogen, periblem, and plerome 
sannot hold, even the dermatogen showing ooca- 
«ional pericinal divisions, and the result of the 
liscussion is evidently to minimise their importance 
a the complex construction of the Angiosperm 
apex. For the root another distinction of ‘cap’ 
and ‘core’ is drawn, the cell series in these two 
gions arising from the ‘urmeristem’ by a 
lifferent order of cell division, which affecta their 
symmetry as derivatives of the active apical 
meristem. Root systems are then classified accord- 
ing to the relative share theso two tissues play in 
the differentiated root; the cap may only form 
the root cap—on the other hand, it may form 
every tissue from the outside of the root cap down 
to the endodermis. 

Embryonic meristems are also briefly discuased, 
Sonéges being chiefly followed here, but the 
monograph is mainly valuable for its clear and 
critical discussion of the activity of the apical 
meristems of shoot and root. It is interesting to 
yee that the theory that the endodermis acta as a 
tissue-absorbing pocket, in advance of the growing 
point of the secondary root, is given on the 
authority of the earlier workers without comment, 
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though it has been thoroughly negatived by 
Friedrich Lenz (in.]910—11) and is not supported 
by any modern experimental work so far as is 
known to the reviewer. 

(2) Prof. Guttenberg has made a very full 
compilation of the literature in a somewhat 
artificially delimited field of plant anatomy. 
Naturally the treatment is of adult tissues, without 
consideration of development, and from a strictly 
teleological viewpoint. The classification adopted 
in the same field by Haberlandt is followed without 
alteration. 

Tissues involved in active movements such as 
dehiscence or growth mechaniams, eto., are first 
distinguished from tissues concerned in passive 
movements, such as the floating mechanisms of 
water-dispersed seeds and fruits. ‘Tissues con- 
jra in active movements are classified as dead 

r living tissue systems. In the dead systems 
those depending upon hygroscopic movements in 
anisotropic wall systems are distinguished from 
mechanisms such as the fern annulus, which 
depend upon the cohesive pull upon elastic walls, 
exerted by the gradual diminution of the water 
content in cells full of water. There is a very 
brief discussion of growth curvatures, as these are 
not usually associated with special tissue systems. 
A brief description of stomatal movement is found 
amongst living tissue systems associated with 
movement; this discussion is restricted to the 
effect of the histology of the guard cells and other 
special calls upon the movement mechanism. A 
very complete bibliography is included. 

(3) In this monograph Prof. Miehe passes in 
review many of the puzzling facts associated with 
the capacity for reproduction, especially vegeta- 
tive propagation, of the plant. He then suggests 
that the capacity of a cell to construct new proto- 
plasm and then multiply by division, m other 
words, the meristematio properties of the cell, may 
be a function of its content in a special type of 
protoplasm, the ‘archipladm.’ Cells of the per- 
manent tissue, incapable of reproduction, are then 
deficient in this ‘archiplasm.’ Prof. Miehe terms 
them ‘ ergoblasts ’ as compared with the potentially 
reproductive ‘ archiplaste,’ which in the meristem 
of a growing point may be massed in an ‘archen- 
chyma.’ This new viewpoint evidently admita of 
a reinterpretation of well-known phenomena in 
terms of a new phraseology, but as the ‘ archi- 
plasma ’ cannot be recognised save by its effects 
on reproduction, and as no new experimental 
method of attack is suggested, it is questionable if 
it does much more. It at least puts upon record 
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Prof. Miehe’s view that all living cells of the plant 
cannot be regarded as ‘ totipoteant ’ in reproduction, 
a viewpoint towards which Vochting’s experimente 
had Ted him. 

This theoretical conception of the ‘ archiplasm ’ 
is applied in a yery brief general review of repro- 
duction and regeneration in the plant. The 
subject is one pn which generalised statements are 
diffoult to make, and two are noted to which 
-exception can certainly be taken, namely, the 
statements (p. 37) that adventitious roots arising 
upon shoots always appear in the perioyole, and 
(p. 39) that the phellogen is a tissue which is 
never associated with the origin of buds. 


Synoptic Psychology. 

Mind and Personality: an- Essay wn Psychology 
and Philosophy. By Dr. William Brown. Pp. 
x +344. (London: University of London Prees, 
Ltd., 1926.) 12s. 6d. net. 


LL those who are well acquainted with recent 
psychological thought must turn with un- 
usual interest to a comprehensive expreasion of 
the views of Dr. William Brown. This they will 
find set forth in the volume now offered to us, 
which—to use the author's own words—is “an 
attempt to obtain a synoptic view of personality, 
as considered from the standpoints of the various 
goiencea—especially from those of psychology, 
psycho-pathology, and philosophy.” 

Besides these three sciences, however, there 
might well have also been made a claim for 
physiology. For from this latter it is that Dr. 
Brown first embarks upon his course, and in & 
definitely anti-mechanistic direction. * Although 
the body,” he says, “does obey physical and 
chemical laws, processes nevertheless go on in it 
whioh are mexplicable in those terms.” Among 
the non-mechanical characteristics of bodily con- 
duct he enumerates ‘‘ spontaneity,” ‘‘ persistence 
of action after the stimulus producing the action 
‘has disappeared,” “tho coming to an end of the 
activity after a certain purpose has been achieved,” 
“ the power of learning by experience; ” the action 
of “the organism as a whole”; in short, the 
fundamental fact that “all animal behaviour is 
purposive.” 


Turning to the point of view of psychology, we 
find that the author rather curiously trisecta this 
into “ psychology’ pure and simple, “ experi- 
mental psychology,” and “child psychology.” 
Dominating the first of these three divisions comes 


for him the conception of the mind “as & system 
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of interests, ‘with emotional reactions, showim 
different degrees of unity m the systems of sul 
ordinate unities ; these systems being mcorporate 
in wider systems, and these wider systems agai 
being Incorporated in still wider systems, till at las 
ons has a total system dominated by one al 
Batisfying interest.’’ As for “ volition,” this b 
takes to consist of “ the whole character in aotio. 
with the sentiment of self-respect in command. 
In his seoond or “experimental” division c 
psychology we come upon an assortment of suo 
topics as peycho-physical methods, cutaneom 
sensibility, visual experience, mental variatior 
and mathematical ability. His third and las 
division, that which deals with the child, is mos 
notable for warning that undesirable juvenil 
propensities should be counteracted, not b; 
“ represion,” but instead either by “' substitution ’ 
or else by “ sublimation.” 

From the author’s next scientific point of view 
that of psycho-pathology, he strongly defends the 
distinction that has been drawn between “ organic ’ 
and ‘‘functional”’ nervous disorders. As regard) 
the latter, he urges that “ physical and physio 
logical methods of treatment have shown them 
selves thoroughly madequate to cope with thn 
situation.”” In their place he recommends, no 
so much “ peycho-analyais ” im particular, o& 
rather “ deep analysis ” in general. This supplie 
a procedure whereby to resolve the abnorma 
systems of interests called ‘‘ complexes,” as ala 
possibly the normal systems called ‘ sentimenta.’ 
Here — and indeed almost throughout — ho i» 
greatly influenced by the teachings of Freud 
which he either admiringly acoepta or else sharply 
contesta. An example of the critical attitude i 
his emphatio rejection of the belief that a youne 
child has ever present a strong feeling of hostility 
towards the parent of like sex. He furtha 
repudiates the suggestion that the unity of the 
mind has been proved to be a comparatively late 
mental product. On the contrary, he says, “ the 
results of pseychological analysis itaelf show ap 
underlying thoroughgoing unity.” l 

The author’s third or philosophic point of view 
brings him to the topic of ethics; apd’ here he 
ranges himself on. the side of the intuitionist school 
Turning, next, to the theory of evolution, he pro. 
ceeds to combat the “aimless freedom of spon- 
taneous activity and pure duration ” advocated 
by Bergson, and would substitute in ite place the 
“ real freedom of deliberate choice.” _ Then follows 
his treatment of the problem which appears tc 
have for him the deepest interest of all; it is that 
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of religion, which he defines as an attitude “ of 
personal relationship towards the universe.” This 
leads him, finally, to the region of mysticiam, where 
his counsel is that we should seek to transcend 
time and in such wise follow the exhortation of 
Aristotle “ to be immortal as far as possible even 
im this life.” 

On the whole, Dr. Brown ranges over an extra- 
ordinarily wide field. But for so doing he can at 
least claim the high sanction: Wer vieles bringt, 
wird manchem etwas bringen. 

C. SPEABMAN, 


A New Approach to Zoology. 

The Elements of General Zoology: a Guide to the 
Study of Animal Biology, correlating Function 
and Structure ; with Notes on Practical Exercrses. 
By Prof. William J. Dakin. Pp. xrvi+406. 
(London: Oxford University Press, 1927.) 
12s. 6d. net. 

OOLOGY has been suffering during recent 
years under the unjust and wholly undeserved 
criticism that it does not readily lend itself to 
experiment and is therefore, in this respect, 
inferior to botany as a subject for inclusion m the 
school curriculum. It is true that there is still 

a tendency to lay too much stress on structures 

and to neglect the functions served by those 

structures, but this is the fault of the teachers 
rather than the subject. Prof. Dakin’s book is at 
onoe a complete justification of the right of zoology 
to be considered as an experimental subject for 
school work, and a guide to the teacher as to how 
the relative claims of function and structure can 
be adequately met in their courses. Function is 
the dominating note of the book and, except for 
a chapter specially devoted to the Protozoa, the 
subject matter is arranged under the headings of 
the various functions of animals and not under 
the customary systematic groups. In dealing with 
any one funotion, the author has given just so 
much structural detail of the organs concerned 
as is necessary for a proper comprehension of their 
uses, and has saved much valuable space by the 
free use of carefully annotated drawings and 
diagrams to impart the details of anatomy. 
Among the most valuable parts of the book are 
the experiments, which are carefully outlmed in 
each chapter, for practical demonstration of the 
physiological processes underlying function. The 
material chosen for these experiments is readily 
obtainable and easy to manipulate; the experi- 
ments themselves are simple and the apparatus 
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inexpensive. With these as their guide, teachers 
should have little difficulty in making intelligible, 
even to their younger pupils, the life processes of 
the living animal. They will at least be able to 
make zdology a living science. 

The book is intended mamly as a guide to the 
study of animals through their functions, but in 
order to meet the needs of laboratories where one 
type is studied at a time in the practical classes 
(and this must inevitably be the case in most 
school laboratories), the author has assembled in 
the index all references to a particular type under 
one heading, so that the book readily lends itself 
for use as œ practical text-book from the sys- 
tematic point of view. Special praise must be 
accorded to the illustrations. Not only are they 
clearly and beautifully reproduced, but also they 
have been chosen with great care, and in nearly all 
cases have been modified and specially annotated. 
Their value has been enhanced enormously thereby. 

Prof. Dakin has, in our opinion, abundantly 
justified the preparation and publication of this 
book. It strikes a new note in text-books of 
zoology, and should prove of incalculable help to 
teachers of biology in schools, while university 
teachers will find much im it of real use for their 
intermediate courses. It is the most refreshing 
and stimulating text-book, from the teachers’ point 
of view, that has been published for some time 
The Oxford Press deserves special commendation, 
not only for the admirable way in which the book 
has been produced, but also for its remarkably 
low price. 


Our Bookshelf. 

Ancient Cites and Modern Tribes: Exploration 
and Adventure 1n Maya Lands. By Thomas 
Gann. . 266 +32 plates. (London: Gerald 
Duckworth and Co., Ltd., 1926.) 21s. net. 


For several years past, Dr. Gann has published 
annually a volume contaming an account of his 
adventures and experiences while engaged in 
archseological exploration in Central America during 
the ing winter. Entertaining and instructive 
a8 the p ing narratives have been, the present 
surpasses them in interest, as it contains not only 
an account of the further exploration of the 
remarkable site of Lubaantun, opened up in the 
preceding year, but it also records one of the most 
sensational discoveries hitherto made in American 
chronology, as well as the revelation of an entirely 
new and unexpected centre of Mayan culture, of 
which many features are unique. 

Any one of these achievements would have 
served to assure the success of the ition from 
the scientific point of view, and would have afforded 
ample compensation for the hardships it entailed. 
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The dated stela found. at Chetumal Bay shows an 
Initial Series- which, on Spender’s oorrelation, 
corresponds to Oct. 26, a.D. 333. This is the 
earliest of the four series found m Yucatan by 
nearly three centuries, and shows that the Maya 
had obtained a foothold in this gat of the at 
long before it was supposed to be inhabited at 
Dr. Gann, after visiting the “ Cave of Flowers,” 
which he suggesta with reason may yield to 
exploration vestiges of early man, went on to Coba, 
attracted thither by a suggestion -in a recent 
translation of an ancient Maya manuscript. The 
tic causeway leading to the site must be, m 
its way, one of the most remarkable achievements 


of Maya mechanical skill, while the-temple mound 
at Coba itself is probably the highest in Yucatan. 
The ial interest of the site, apart from the many 


peculiar characters of ita three of Maya 
civilisation, lies in the fact that it does not appear 
to have come under Toltec domimation—a fact 
which will undoubtedly prove of no little importance 
when the exact bearing of Dr. Gann’s discoveries 
on Maya history has been worked out. - 

It has not been possible even to touch upon the 
many matters of the greatest archwological mterest 
to which Dr. Gann himself has sometimes only 
been able to refer in passing, and a more extended 
and detailed report will be eagerly awaited. It 
must not be thought, however, that Dr. Gann has 
confined himself to matters archmological. His 
account of the incidents of his journey and of the 


people he met are, as usual, both informative and . 


amusing. 


Zoologisches Wörterbuch : Erkidrung der roologrschen 
Fachausdricke ; sum Gebrauch berm Siudium 


zoologuscher, anatomischer, entuncklungsg eschtcAt- 
licher und Werke. Verfasst 
von Prof. Dr. E. Bresslau und Prof. Dr. H. E. 


Ziegler.. Unter Mitwir von Prof. J. Eichler, 
Prof. Dr. E. Fraas, Prof. Dr. K. Lampert, Prof. 
Dr. Heinrich Schmidt, und Prof. Dr. J. Wilhelmi. 
Revidiert und hera eben von Prof. Dr. 
H. E. Ziegler und Prof. Dr. E. Bresslau. Dritte 


vermehrte und verbesserte Auflage. Pp. viii + 
786. (Jena: Gustav Fischer, 1927.) 28 gold 
marks. 


Tma proof of the first half of this new edition was 
corrected when the sudden death of the senior 
author, Prof. H. E. Ziegler, occurred on June 1, 
1925. Prof. Bresalau has therefore been responsible 
for the revision of the second half of the volume. 
The aim of the book is to give a definition or brief 
explanation of the terms used in zoology, of the 
classes and orders of animals, of the most important 
families, and of those genera which are of special 
significance from a theoretical or from an economic 
point of view. The classical origins of the terms 
and of the generic names are given, and in many 
cases the author of a term is cited, e.g. “ 
(Haeckel, 1872).”’ 

The authors must have been often faced with the 
difficulty as to what to include and what to omit, 
and individual readers will no doubt wish that 
more could have been included. For example, 
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Gyrodactylus and mitochondria receive notice, ane 
Gyrocotyle, Stegomyia, and the Golgi a ap 
are omitted. Errors appear to be remarkably ay 
Bilharzia is said to occur in the kidney, the fleas 
are stated to form a aingle family (modern practice 
is to divide them into two families), and Geotria 
is referred to as a South American genus, whereas 
three of its four known species are Australasian. 
The crosa references are in several cases out-of- 
date, e.g. under Ancylostomum (the official spelling 
is Ancylostoma) the reader is referred to ary 
and under Giardia to Cercomonas, but Ancylostoma 
and Giardia are the names now in use, and the 
description should be under these heads and not 
under the obsolete names. The illustrations (575 
in number) are on the whole good, but a few are 
unsatisfactory, e.g. Balantidium colt, Pulex irritans, 
malaria and Sarcocystis (especially the spores). 
But these are small blemishes in & work so large 
and so difficult to . The volume may be 
recommended as a helptal and trustworthy work 
of reference. 


Electrical Contracting: a Guide and Handbook 
specially designed to meet the Needs of all those 
ee ee ontractors. 


engaged 
at By EH. . xxxii +375. (London: 
sey E Ltd., “Jo .) 10s. 6d. net. 
aia contractors form a very important 
section of the engineering industry. It is ourious, 
therefore, that so few books are published to meet 
their needs. It is necessary that they should 
know the best method of organising their businesses, 


preparing estimates, reading and supplying flca- 


tions, and preparing schemes for lighting, heating, 
and power. ey have also to know the best 
materials to use in gi 


We think that this book under notice will be 
found of practical use to contractors. In an 
introduction, stress is laid on the importance of 
good. ha aster are To have cheap materials 

ly installed by a conscientiously competent 
Saka is much preferable to having good 
materials casually and careleasly installed. wed 
steel conduit, for example, even when of the best 
quality, does not signify a safe installation if 
improperly fitted up. Special care has to be taken 
when choosing switches for bathrooms, -kitchens, 
cellars, and so on. It is specially important also 
that the ‘ earthing’ of the conduit be efficiently 
done. Useful information is given on illummation 
work, the number of foot candles required for all 
kinds of lighting being specified. The methods of 
electrical signs are described. We are 

told that the well-known ‘neon’ illumination of 
the Coliseum, Cross, London, and the 
enormous Daily Mal sign at Blackfriars Bridge 
over the Thames, consume only 22 and 15 units 
per hour respectively. The high-tension side of 
these signs, whieh operates at pressures not leas 
than 2000 volts and is co uently dangerous, 
is erected by the makers themselves. It is pomted 
out that it is sometimes advantageous to work 
the electric bells in a house from the alternating 


current supply. 
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The Steam-Engine and other Heat-Engines. By Sir 
J. Alfred Ewing. Fourth edition, revised and 
enlarged. viii + 662. (Cambridge: At the 
University Press, 1926) 25s. net. 

Tats well-known work, which on its first appear- 

ance in 1894 set up a new standard of excellence 

in the is of text-books on this subject, now 
ap as a fourth edition extensively revised and 

e . In its pages students can gain a very 

good idea of the history of the development of hest- 

engines, while the basic thermodynamic theory 
is expressed with a notable olarity, simplicity, and 
scientific accuracy. 

In new editions of standard text-books the 
additions are always of especial interest, and we 
now find here an enlarged section on the theory 
and practice relating to steam turbines, which in 
about a hundred pages gives an admirable survey 
of the subject. It 1s perhaps not possible now to 

ive so connected an account of the internal com- 
ustion engine, which has become a serious rival 
to the steam turbine for the propulsion of ships. 

The battle is stil] being waged, but whatever 

may be the issue, applied science gains by the 

researches of Callendar and others on the pro- 
rties of steam at great pressures and high super- 
eats, and by the various investigations on the 
properties of the explosive charge in the cylinders 
of internal combustion engines, described in this 
volume. Many other subjects, arising from the 
t sizes of the engines now being designed and 
uilt, are dealt with; much research on these 
subjecta has been carried out, and is still pro- 
ceeding, in order to provide successfully for motive 
power in units of unprecedented size. 

Students will be especially grateful for a text- 
book which covers so wide a range and brings 
them up to the boundary of existing knowledge. 

E.G C. 


Flora Siamensis Enumeratio: a List of the Plants 
known from Siam, with Records of their Occurrence. 
By Prof. W. G. Craib. (Published under the 
Auspices of the Siam Society.) Vol. 1, Parts 
l and 2- Ranunculacee to Anacardiacee : 
1-197 and 198-358. (Bangkok: Bangkok Times 
Press, Ltd.; London. Luzac and Co., 1925 and 
1926.) 7 Tes ; 128. 10d. each. 


A USEFUL compilation, of which the first two parts 
have appeared, is in course of publication. It isa 
catalogue of all plants collected in Siam, with a full 
record of collectors’ specimens, references to litera- 
ture and synonymy, together with occasional notes 
by the author, who has critically examined, wherever 
possible, the t specimens and other specimens 
quoted. The is Sianiecs and Malay names are 
given. No new species are recorded, though very 
many of those listed have been described by the 
author himself in the Kew Bulletin from material 
supplied by recent collectors, chiefly Dr A. F. G. 
Kerr, Mrs. D. J. Collins, and members of the Siam 
Forest Service. 

The geographical situation of Siam lends special 
importance to its flora, for it is a foous for intrusive 
planta from south-west China, Burma, and the 
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Malay Peninsula. Possibly also (with the adjacent 
countries which go to make up Indo-China) it has 
been a centre from which certain ies have been 
disseminated. It must, therefore, have a consider- 


able bearing on the floristic relationship of those 
different regions. C. scree 


Crime and Custom in Savage Society. By Dr. 
Bronislaw Malinowski. (International Library 
of Psychology, Philosophy and Scientific Method.) 
Pp. xu +132 +6 plates. (London: Kegan Paul 
and Co., Ltd. ; Now York : Harcourt, Brace and 
Co., Inc., 1926.) 5s. net 

Part of this stimulating essay on primitive 
jurisprudence was delivered by Dr. Malinowski 
as & lecture at the Royal Institution and published 
in extended form in our columns (NATURE, Feb. 6, 
1926, Supplement, p. 9). It is scarcely necessary, 
therefore, to do more than direct attention to its 
publication in book form, and to say that in the 
added matter the author has amplified his main 
contention that much of the general theory of the 
older school of anthropology fails to stand the test 
to which it can be submitted by the field-worker. 
In the present instance, in the field of primitive 
jurisprudence, Dr. Malinowski. with his acutely 
critical power of analysis, is able to show from his 
experience among the Trobrianders that the idea 
of group dominance is inadequate as a sanction of 
law and order in primitive society. 


The Garden Interesis of Madeira. By Dr. M. C. 
Grabham. Pp. xii+100+3 plates. (London: 
Printed by William Clowes and Sona, Ltd., 
1926.) os. 

Dr. GRaBHAA has written an interesting and useful 

little book on the plants found in gardens and 

growing wild in Madeira, which should be of value 
to visitors to this favoured island In the second 

rt the plants are discussed under their respective 

amilies and useful notes are given about them. 
The first part contains a good deal of miscellaneous 
information about the plants and their times of 
sen ng, the various fruits and vegetables to be 
met with at different seasons, and other mattera of 
interest to the visitor. This part fittingly contains 
at the end a portrait of the venerable and versatile 
author bearing the legend, “ Archangelicus made- 
rensis ! ” 


The Way of the Wild. By H. R. Sass. Pp. vii + 
321. (London: T. Fisher Unwin, Ltd, 1926.) 
78. 6d. net. 


A SERIES of ten animal stories dealing with the 
adventures of a wide range of North American 
creatures, from owls and les to racoons, pumas, 
and bison. The stories are linked with the experi- 
ences of white hunters and Indians; they are well 
written, full of interest and excitement, and the 
author has avoided the danger of swamping the 
soundness of his natural history by a too vivid 
imagination. The value of the book lies in the 
likelihood that it may arouse in many who are not 
naturalists arr appreciation of and sympathy with 
the lives of wild creatures, and naturalist and non- 
naturalist will enjoy the stories. 
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Letters to the Editor. 


[The Eduor does not hold himself ad daa bad 
opinions expressed by hts correspondents. Net 
can he undertake io return, nor to wih 
the writers of, rejected manusoripis tniended for this 
or any other part of Nature. No notice ts taken 
of anonymous communications. ] 


X-ray Invesrigation of the Polymorphism of 
Fatty Acids. 


DURING recent years X-ray analysis has been suc- 
cessfully applied to the investigation of long-chain 
organic compounds. The method seems especially 
adapted to the study of polymorphism of such sub- 
stances a r, Malkin, and Austin, Jour. Chem. Soc., 
1926; 2310. G. M. de Boer, NATURE, Jan. 8, 1927. 
J. Thibaud, O.R., 184, 24, 96; 1927). 

The easiest method to follow is to make a thin film 
of the substance on a glass atrip (by melting or by 
erystallsing from ae solution) and to use this as a 
‘turning orystal’ in the X-ray spectrograph. By 
exposing the film to monochromatic X-rays, rather 
sharp lines are obtained, which are due to a long 
spacing present in the micro-crystalline film. This 
long spacing 1s a beautiful charactenstic of the modi- 
fications of the subetance which sometimes gives in- 
formation not so well afforded by an investigation of 
other physical constants as the heat of transformation. 

Jn continuation of such former work, I have studied 
in this manner the influence of temperature on the 
modifications of the odd and even saturated fatty 
acids. For this purpose the preparation was placed 
inside a small thermostat, which was mounted on 
the crystal table of the spectrograph For the 
passage of the X-rays the thermostat was fitted with 
two windows covered with goldbeater skin. By electric 
heating it was possible to obtain temperatures from 
room temperature up to 60°, the temperature being 
measured with a mercury thermometer. 

Using copper Ka radiation, etn Ve pe were taken 
at drfferent temperatures sho e lower orders of 
reflection of the long spacing. ‘The distance between 
the third and fifth orders was measured, and from 
this the spacing was calculated. 

The data obtained with the odd acids, which behave 
differently in general from the even acids, are sum- 
marised in the following table : 





Spacing of the Modification 





Melting | Transition At Higher 





Acid Polnt Polnt At Lower Temp. Temp 

By Ay e 
o C AU AU AU 
C,,H,,0, 28-2 17 30 I va 254 
oH;,02 4]-2 32 35:1 81-5 29 8 
C,,H»0; 52-1 44 39:7 35-9 34-4 
CHO: 60-6 64 Sud 40-2 38:7 





At the transition point, the §-mod)fications pas 
into the a-modification and vice versa 

The presence of two §-modifications in the table 
needs some further explanation : 

At the lower temperature, in the case of C,, and C,,, 
all mens showed the ‘ f1-spacing, whereas films 
of A and C always showed the ‘fy-spacing.’ It 
was possible, however, to obtain in some ways films 
of Cı, showing not only the pr- but also the f1-specing, 
and films of om showing, besides the fS1-spacing. also 
the S1-spacing. When these films, however, after 
first be transformed into the a-modification, were 
again cooled down below the transition temperature, 
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the a-lines of course disappeared, but only lines due 
to ons §-modification reap : the case of C,, 
this was the f1-modification, in the case of C,, the 
8n-modification. 

‘From this we may conclude that the §;-modiflcation 
is the stable one of C, and the Su- of Cy. It must 
be observed, however, that heating the preparation 
for several hours at about 2° below the transition 
point did not seem to have any influence on the 
relative intensities of the lines due to the two 
B-spacings. This proves that if it should be possible 
to orm immediately the lees stable form into the 





n op 6 7 8 A a3 5 
number of C-atoms 


de Boer’s values. 
Fia 1 —Specing constants as a fonction of the number of C-atoms of 
the molecule. The dotted lines relate to the even acids, and the 
continuous lines to the odd acids 


on 
y 
3 
3 
i 


more stable one, the rate of this transformation at 
least must be very slow. 

Though seve trials were mace under different 
conditions, I never succeeded in observing & £);-mod:- 
floation of C,, or a f1-modification of C,,. 

For some of the even fatty acids Piper has found 
three different modifications at room temperature 
which he calls A-, B-, and C-modifloations. According 
to Piper, these modifications are independent of the 
temperature, their ocourrence depending only on the 
wey the preparation 18 obtained. 

the present investigation, however, I could show 
that these modifleations are also influenced in a 
certain way by temperature For ee starting 
with a preparation of palmitic acid, which showed at 
room temperature three modifications at the same 
time (spacings A 41 2; B 395; C 35-8 A.U.) and heat- 
ing at 45° for three hours, the B-lines had nearly dis- 
appeared, the A-lines persisted in about the same 
intensity, whereas the C-linea had much increased. 
Raising the temperature to 50° for two hours, the 
A- and B-lines both had wholly disappeared, whereas 
only C-lines appeared on the plate. Raising again 
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Ethe temperature to 59°, no further changes occurred. tial in given by Kammerer do not fit 
pera nup 


On coolmg down again to room temperature, & Sage 
‘ex was obtained identical with that at 50°; 

PRE TE a rS T ET 

ucid, starting with a film which showed only the 

WB-lmes at room temperature, after heating to ial 

only the C-lines were observed. In the case of ca 

ad lauric acid, only the C-modification was fo ‘at 
mcoom temperature, which remained unchanged when 
heating at some degrees below the melting temperature. 

Thus the even fatty acids seam to have only 
maonotropic modifications of which the C-modification 
ms the stable one. 

In the oe diagram (Fig. 1) the spacings 
“observed are plotted against the number of carbon 
«atoms of the corresponding molecule. So far there 
#eerms to be no simple relation between the spacings 
-f the even and the odd acids. 

Our results seam to confirm some ions 
«already given by Garner (Garner, Madden, and Rush- 

brooke, Jour. C . Soc., 1926; a 

I have to thank Mr. J. A. Prins for much helpful 
advice during the course of the work, 

In conclusion, I wish to express my thanks to Prof. 
P. E. Verkade, of Rotterdam, for supplying several 
ae a ean . Garner, of 

rhea who put some pure heptadecylic acid at my 


; Q. M. DE Borr. 
Natuurkundig Laboratorium 
der Rijksuniveraiteit, 
Gronmgen (Holland). 





The Nuptial Pad of Kammerer’s Water-bred 


Alytes. 
Soma time ago a friend of mine who was interested 
in my amateurish experiments on took some 


dalia which he intended for publication. He 

und it necessary to bring out some of the natural 

markings with ink so that they would 

better m print. I am wondering if the marking of 

Kammerer’s specimens which led to his suicide might 

not have an equally simple explanation. 
Warre C. KIPLINGER. 

2234 Park Ave., 
Indianapolis, Ind., U.S.A. 





KaMuMuRaRs untimely death has confronted us 
‘with three problems, seeming intrinsically interwoven, 
aia as it a ae distinct eno to be dealt 


vo) fot is 
a motives ( of his suicide; (2) the mystery of 
specimen ; (3) the gages of the 
ee on the nuptaal pads m Alytes 
first question is chiefly psychological, the 
second criminal, while only. raed pes concerns 


biological science proper. 
the motives of. aes ccs a of st baa (Bee 


Montstische Monatshefte, 11, 401, Nov. 1926; R. 
Wettstem, Neus ree Presse, Deo. 16, 1926), we are 
at a logs as to the person who may have injected 
specimens with Indian ink or with what intention this 
may have been done. It seams not impossible that 
Mr. W. C. Kiplinger’s ion 18 correct and that 
the injection was intended to enbance a faded ap 

ance i order to get_a good photograph, Shed nna 
existence of other doctored specimens does not seam 
to be in favour of this version. A picture was taken 


pond Wag te 1922, not in the Biologische Versuchs- 
t, but m the photographic studio Rerffenstem, 


of the well-known specimen, and only from thenos 
onwards do the mis-stataments begin. On the other 
hand, up to 1919 the descriptions and figures of 
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in with this specimen. We are therefore able to 
exempt any one who died before 1919, or had no 
contact with the Institute after that year, from any 
suspicion at having made the injection ; for example, 
Dr. F. Meguimaar, who was killed at the Wolhynian 
front on Aug. 3, 1916 (see Archiv fur Entotckl.-mech., 

42, 222; 19 7). 

We have been able to collect five poe that in his 
original papers Kammerer was not by the 
doctored specimen which has invalidated his remarks 
on the same subject in his books “ Inheritance of Ao- 

Characteristiœ ” (1924) and ‘‘Neuvererbung”’ 

925). By comparing dates and ph hs we can 
now form these proofs even before new experi- 
mental evidence which Kammerer’s collaborators in 
Moscow are trying to get is available: the proofs are 
as follows: 


(1) In Kammerer’s pe erga pa papers the nuptial pad 
in Alto is dwcribed en pictured as being ‘‘ on the 
do ide of the thumb and on the thumb-ball” 
(1909, p. 516, fig. 26a), ‘‘ on the dorsal and radial side 
of the first fingers ” (1919, p. 386), and ‘‘ acroas the 
thumb-ball on the whole internal mde of the fore-arm 
to near the elbow” (p. 337, tb. x, fig. 2), in accord 
with the general appearance of nuptial pads. Even 
in 1928, when Kammerer showed a lantern alide of 
the critical specomen before the Zoological Society of 
London, he did not mention the disposition of the 
nuptial pad on the whole palm of the hand (see 
Bateson, NATURE, -Dec. 22, 19238, and letter to 
Przibram). It was not until the photographe of this 
ee E 924, p. 58, fig. 9 to 

e right; 1925, fig. 9, facing p. 20) that Kammerer 
mentions and defends the untoward position of the 
pad in the palm and on the outer border of the last 
(fourth) finger. 

(2) The photograph in his ae paper (1919, 
tb. x. fig. 2), taken by E. B. Co on (see tb. p. 869) 
in Kammerer’s and my presence in 19138 fiction of 
Congdon, professor at the Chulalangkara Medical 
School, Bangkok, Jan. 8, 1927), shows a narootised 
= he ea NR 
and arm. 

(8) The drawmgs 2 microtome sections 
(Kammerer, 1919" 7570, t . 7, 9), and the 
photos thereof b f. H. tect | tb. 10, fig. 4), 
, Telate to skin en in 1918 (see ib. p. 881) from the 
“hands of Alytes in Kammerer’s presence by Olga 
sealers mater of Prof. Kermauner, of the Uni- 

Vienna, now married to Mr. Critikos. This 

indy histologie h herself prepared all the slides and 

been struck by the difference in 

ree of the water-bred Alytes as compared with the 
normals from the beginning (letter oe Ma. Olga 

Critikos, 914 Leland Ave., Chicago, Dec. 15, 1926 
(4) Comparing the known forms of n Nay 
other species as to ther horny spi 

Memenheimer, Harms, Kadndler, etc.) with these 

SAA: E cron there seems to be full 

(pared of these structures. Even the sections of 

ombina maxima, Ss E Yas oe cairn di 

can easily be distinguished from Poop and 
drawings which Dr. Noble (Museum, N rk) has 
sent me. The species B. maxima was not known to 
ee een ae Te 
Institute (see list of animals, Zeitschrift biol. Techuk 
u. Methodik, 3, 168; 1913, p. 214). 
/ (5) The histological features of erer’s sections 
of nuptial pads in Alytea are furthermore identical . 
with those of a specimen found in Nature b a 
Kandler (Jenatsche Zeitschrift, 60, 175; 1924, bb. 


fig. 12) with rudimen nuptial pads. The Ras 
fication and relative nuclear sizes of the said sections 
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are also exactly duplicated by thoee of sections taken 
from oral Aly ee (Kammerer, 1919, tab. 11, figs. 1. 2, 
and photographs sent by Dr. Noble). 

These flve proofs beng each conclusive and inde- 
pendent of each other, I should think the nuptial pads 
in water-bred as Ai must be seriously taken into 
consideration, unless some one should offer another 
explanation of the coincidence of the five points 
raised here. Hans PRZIBRAM. 

Vienna II., Prater, 

Vivarium, Mar. 26. 





Science and Food Production. 


In the very pathetic notice of my book, " Plant 
Nutrition and p Production,” in Nature of Mar. 
26, p 464, the reviewer raises the interesting question 
how far science has actually ip ae in increasing the 
produotion of food. Statistica show that, in spite of 
the scientific work, the yield of wheat per acre m 
England 18 not much ter than ıt was fifty years 
ago, and it is implied that scientific work has in 
practice achieved little, however interesting its 
results may have been from other points of view. 

The statement 18 partly true, but the conclusion 18 
entirely wrong. There are several ways in which 
food production may be assisted by science, among 
them: (1) increasing the output per acre of land, 
(2) increasing the output per man-hour of labour, 
(3) increasing the area of cultivated land. The great 
development of transport during the past fifty years 
led to the opening uP of new countries, and mace the 
third of these posabilities the easiest; ıt was con- 
sequently adopted. The extension ın area of cultivated 
land has procoeled par: passu with the growth of the 
population, and there are still, as there were fift 
years , some two acres of cultivated land for each 
civi human being. There has been no pressing 
necessity, and therefore no economic inducement, to 
increase output per acre. 

The great increase in rates of farm wages, however, 
has compelled an increased output en man-hour of 
labour, and this has been accompliahed. In 1881 
on & farm of careful management and careful records 
it took 117 man-hours to grow one ton of wheat; in 
1921 only 82 hours were needed. Equally marked 
changes have taken place in the root crops. 

Further, science has greatly increased the certainty 
of crop yields: catastrophes are things of the past. 
In 1844 potato blight came to the British Isles, and 
for forty years its depredations were almost un- 
checked. It caused the appalling Irsh famine of 
1845-46, and between 1877 and 1880 its damage in 
Ireland alone was estimated at £20.000,000. The 
committee of inquiry set up in 1880 reported that all 
witnesses, scientific and practical, believed it to be 
hopeless to prevent the spread of the disease once it 
had set in. 

All this ıs changed; an effective fungicidé now 
keeps the disease in bounds so that it ıs no longer 
feared. 

By common consent the worst season of the last 
century for the wheat crop was 1879, when the 

rsistent wetness and high rainfall completely 

ed the farmers of Great Bntain. The financial 
losses were appalling, and the season was long re- 
membered with dread in the countryside. During 
the present century there have already been three 
years of higher rainfall, 1903, 1912, and 1924, than 
1879, but there was no egricultural cmsis. Of course 
there were losses, but they did not compare with 
those of 1879, and they ere already almost forgotten. 

The statement, frequently made, that ynrelda have 
not increased, is only partially true. -Wheat is 
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commonly taken as the teat crop, but this ıs unfair. 
It was formerly the most important crop on the farm, 
but now it 13 much less important. The high yields 
of fifty years ago were attained by abundance of 
cheap labour; to-day this method w not available. 
New methods have been devised which y the 
labourer several times the old wages me which 
yield at least as much produce per acre. More 
direct comparison can be made by taking crops in 
which we have been self-supportang over the whole 
period and for which therefore the relative importance 
in the farm economy has not diminished. Precise 
statistics of average yields are difficult to obtam, but 
trustworthy experts fifty years ago put the eee of 
potatoes at about 6$ tons per acre under good I 
conditions. Now, however, a good farmer ould 
expect 10 tons per acre, and could reasonably hope 
for more Similar increases can be recorded for some 
of the fruit and market garden crops, as well as the 
a eat cucumber and tomato crops. 

t is freely admitted, of course, that science has 
not been the only factor at work. The makers of 
implements, and fertilisers and feeding-stuffs, seeds- 
men, the country school teacher, and the farmers 
themselves have all played their part, but it ıs 
Impossible to deny that science has largely contributed 
to the result. 

Finally, scientific work has demonatiated that this 
intensification of production is possible for all farm 
produce. At the present time much of the knowledge 
remains unused in regard to certain items such as 
wheat, lower qualities of meat, etc., because the 
alternative method of increasing the area of cultivated 
land still temains open and is cheaper. But obviously 
this will not always be the position, and ıt 19 perhaps 
the crown achievement. of icultural science 
that it is 8 lv working at een of mtensification. 
knowledge of which will be imperative directly the 
area of cultivated land has reached its limit. 

E J. RUSSELL. 

Rothamsted Experimental Station, 

Harpenden, Herts. 





Ir was far from my intention to suggest that science, 

nerally, had failed to help in increasing the pro- 

uction of food, and least of all to base such an 
assertion on official statistics of the average yield of 
wheat. If Str John Russell had heard Venn’s smash- 
ing indictment of official underestumating, delivered 
last year at Oxford, he would not tilt at that wind- 
mull. All I need plead guilty to is extreme sympathy 
with the view that the value of science is not morely 
materialistic; but until this sympathy ıs more 
universal than ıt is now. the unenlightened public 
will not cease to clamour for more spectacular results 
than agricultural science, in its ‘slow and painful’ 
progress, has produced in the last fifty years. 

THe REVIEWER. 





The Sleep of Whales. 


Very little is known about the sleep of whales. 
They seldom sleep at the surface. Scoresby, apeaking 
of the Greenland whale, says: ‘‘ Whales are seldom 
found sleeping, yet instances occasionally occur, in 
calm weather, amongst ice.” I have in my possession 
a large number of log-books of whaling voyages to the 
Greenland Sea and do not find a single example re- 
corded. The recently published ioe book: of Capt. 
Sooresby. senior. tell the same tale. 

- Years ago I made a number of voyages to the 
Greenland Sea with my father, the late Capt. Gray, of 
Peterhead. On one occasion when we were amongst 
the ice, and it was my duty to be in the crow’s neat, I 
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liscovered, with the aid of a telescope, & dark station- 
wy object in the water a few miles away. It proved 
© be the ‘ crown’ (i.e. the highest part of the head) 
of a Greenland whale asleep. It was on the far side 
of a large field of ice, and as the wind was light, our 
ship was two or three hours in ing it. en w 
xame to it we lowered two boats, one of which pull 
‘towards it and harpooned it. 

A few later we again came across a Greenland 
whale asleep. This time our ahip was anchored to a 
large floe; the whale was again sighted from the 
mows nest, and ıt fell to my lot to attack it. Pulling 
lora files along (he odas ol the fos, vodami i 
S the S whale. We eae it from 
behind. as qui plete an fore firing the 

oon gun I allo the boat to run towards it 
un 
touching its baok. Before the whale left the surface 
[ saw that the harpoon was buried in its baok. 

I had an excellent opportunity of seeing both these 
whales. In both cases they lay motionless at the 
surface from the time they were first sighted until 
attacked. In both, the ‘crown’ on which the blow- 
holes are situated was out of the water, and the back 
slightly so or awash. Neither of them appeared to 
be breathing and neither gave any si of life until 

ooned. Their slumber ap to be very 
profound. 

I remember being told that sleeping whales when 
suddenly awakened by the harpoon sometimes beat 
the water with their fins and tail, instead of immedi- 
ately leaving the surface. For this reason, in the case 
of a sleeping whale, the attacking boat ran some risk, 
and in the days of the hand harpoon, when it was 
necessary to approach very close to the whale, it was 
usual to awaken it first by tapping on the wood-work 
of the boat. No harm resulted to the attacking boats 
in the above instances, but I should have mentioned 
that the first whale was awakened (but fortunately 
not alarmed) by a alight ripple that proceeded from 
the ahip’s bow before the t reached it, and that 
the other did stmke the water once violently with ite 
tail but without PR the boat. 

It was also my good fortune one voyage to see and 
harpoon a narwhal asleep, but as the incident is 
described in the sheer kan 1889, page 100, there is no 
need, to refer to it at length here. As in the Green- 
land whale, the narwhal when asleep lies motionless 
at the surface and gives no sign of life. Although 
these small whales are common amongst the ice, and 
although it was my duty to spend much time in the 
crow’s nest, I do not remember seeing another asleep 
on any of my other voyages. ; 

If whales seldom sleep at the surface, where do they 
usually do Bo ? 

The Greenland whalers believed that the Greenland 
whales sleep under the ice, and that they retired under 
it at intervals for the purpose. Scoresby 
Senior was of this opinion, and even sent his men on 
to the ice to awaken them. His celebrated son, & 
very cautious writer, contents himself with stating: 
“ Some ns are of opinion that whales [4.e. Green- 
land whales] can remain at the bottom of the sea in 
shallow water, when undisturbed, for hours at a time.” 
elias: to my father, who had se life-long experi- 
ence and had opportunities of watching sleeping 
whales, ‘‘ the Greenland whale does not ire to 
breathe while asleep and does not do so » (Beventh 
Annual Report of Scottish Fishery Board, part 3, 
p. 367). . : 

How are the foregoing observations to be reconciled 
with what is known of the physiology of whales? 
What is the explanation ? 

It is obvious that sleep is as essential to whales as 
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the bow was over its tail and the stem was almost ' 


to other animals; that the access of water to the 
lungs must be ed against at all costa, and that 
there is a limit to the time they can live without air. 
Tt is also obvious that if whales can remain under 
water for an hour or more when harpooned and exert- 
ing themselves to escape, they can do so for very much 
longer when their voluntary muscles are at reat. I 
venture to that whales when asleep awaken 
to breathe at intervals; that after breathing they 
relapse into a profound slumber ; that the blow-holes 
are tightly closed during sleep (as indeed appeared to 
be the case) so as to make it im le for water to 
enter the respiratory and that they (the blow- 
holes) are not necessarily or even lve above water 
during sleep; that whales usually sleep elow the sur- 
face hidden from observation and undisturbed by wave 
motion, but that they mse to the surface at intervals 
to breathe. In what other way can the facta be ex- 
adel I am not prepared to say how long the 

reenland whale can sleep without breathing, but ıt 
certainly appears to be a long time from what I saw. 

I have to add by way ofa ipt that we some- 
times came across quantities of stringy mucous 


floating on the surface of the water amo the ice. 
Acoso g to my father, who called them hion agn 
they are discharged from the blow-holes of whales, 


but whether they consist of mucous that accumulates 
during sleep and is discharged when they awake or 
is merely evidence of a catarrhal condition, I am un- 
able to state. RoBmRrT W. Gray. 
11 Hulham Road, 
Exmouth, Devon. 





Florentlum or Illinium ? 


. IN a recent issue of Nature (Feb. 26), and also in 
Sorence, Prof. W. A. Noyes writes ee for 
the discovery of the element No. 61 for the American 
chemista, Mesars. Harris, Hopkins, and Yntema. As 
an argument in favour of this priority two papers are 
quoted : one by C. C. Kieas (U.S. Bureau of Standards, 
442; 1922; 446; 1928), and the second one by 
L. F. Yntema, which appeared in 1922 and 1923 


tively. 2 

The first author has accurately studied the aro- 
spectra .of neodymium and samarium, using pure 
materials phed by Prof. Hopkins of the Uni- 
versity of Ilinois. ing this research O. C. Kies 
found many Imes in the visible spectrum common both 
to neodymium and samarium and of unknown origin. 

He considers the possibility of these lines belo 
to a new element and, following Moselev’s rule, since 
a new element of atomic number 61 should occur 
between neodymium and samarium, Kiess infers the 
new element to be No. 61. L. F. Yntema (Jour. 
Amer. Ohem. Soc., 46, 37; 1924) examined the spectra 
of the same material in the ultra-violet, and he too 
found five lines not ae classified. Considering then 
the posmbility that these lines could belong to a new 
element of atomic number 61, he made an X-ray 
investigation of the K-absorption spectra, using de 
Broglie’s method, as well as of the L-emission spectra : 
in both cases he had a completely negative result. 
The conclusion of Yntema’s paper may be quoted : 
“ X-ray analysis of samples from different sources has 
so far given no evidence of the presence of this 
element.” 
In the study of emission spectra in the visible and 
in the ultra-violet, it is not sufficient evidence for 
i the existence of a new element, to have 
found lines common both to neodymium and samarium 
and yet unknown, because the emission spectra of 
these elemente are extremely complicated and un- 
certain, and also because it is not easy to be perfectly 
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a ag sed eal Lh the material 
paed. These have been the chief reasons why for 
many years, before Moseley’s discovery of the ible 
of elements, it was believed that new te 
had been discovered only from the fact of having seen 
new spectral Imes. Some of these elements have been 
really found afterwards, but in this case the discovery 
did not bel only to those who had noticed the 
spectral an ies ; the non-existerice of other of these 
on further examination. 
. omogeneity of the elements 
composing the old didymium there have been for man 
years numerous discussions after Auer v. Wels 
succeeded, in 1885, in separating neodymium from 
praseodymium ; many experimenters tried to show 
the h ity of the new elements. In 1886, 
ck (Proo. Roy. Soc., 40, 502; 1886) affirms that 
e two didymia are ea ae eae ae 
` (0. R. Acad. So., 102, 1551; 1886; 105, 276; 18 T, 
(OC. R. Acad. Sok., 104, 777; 1887; 104, 
1691; 1887), G. M. Tomson (Chom, News, 55, 227; 
1887), Ksewetter (Ber. Ohom. Qes., 21, 2810; 1888). 
and many others, starting from the anomalous 
behaviour of emission and absorption spectra, believed 
that didymium should contain at least one other new 
element. Krüæ and Nilson (Ber. Chem. Qes., 20, 
2184; 1887) even stated that didymium and praseo- 
emi 


ymium were composed of at least nine elemente. 
In 1918, M 8 rule removed any uncertainty 
from these es, establishing that one and one 


elament only ought really to be found in the didymia 
earths, and that to this elament belonged the ordinal 
number 61. The merit for this improved prediction 
should be credited only to Moseley, who defined and 
circumscribed the field of research. 

We believe, then, that the priority in the discovery 
of element No. 61 belongs mstead to those who first 
had sure data as to ita existence, and in similar cases 
sure evidence cannot be obtained except by means of 
X-ray investigations. While L. F. Yntema published 
the negative resulta of his research in this fleld, we 
obtamed (X-ray measurements were made by Prof. 

o first photographs of K-absorption 
spectra ahowing the characteristic band of element 61 
and, a few months after, we collected our results nm 
two papers deposited, as pico suggellato, at the 
A emia dei Lincei. These contained the first 
certain data, therefore we believe that we should be 
credited with eo for the discovery. 

As regards Prof. 
of name, we would pomt out that 
Florentium was given by us in June 1924, a 
eee balers the paper referring to the name 

I appeared. We are, on the other hand, 
perfectly in ent with Prof. Noyes that much 
additional saa has stall to be done on the sybject, 
and we hope that the combined effort of researches 
wil, in a short time, bring about the undisputed 
acceptance of the new element. 


the name 
ear and 


L. ROLLA. 
` L. FERNANDES. 
R. Università Firenze, 
Via Gino Cappani, No. 3. 
Mar. 21. 





Transmission of Stimuli in Plants. 

For two writers livmg m the East to carry on a 
correspondence in the co of Natuna is a some- 
what Girare a M sheeted gd oli may be 

j to ly to the of Si J. O. Bose 

iene 8 i 


acre p re eoue LEUI OE mne 
Natrona, Oct. 28, 1926). ` 
It is interesting to note that Sir J. ©. Bose now 


apparently accepts the fact, originally demonstrated 
No. 3000, Vot. 119] 


_ this substance, and so the 


oyes’ remark upon the priority 


‘by Dr. Ricoa, that in Mimosa the excitation induced" 


by a flame can be transmitted across a water-gap 


are closely similar in the plant and in the animal. 
It is not really essential to show that the excitation 
induced by every kind of stimulus can similarly be 
transmitted across a water-gap, although, provided 
that the stimulus oan be e suficiently intense, 
there should not be any difficulty in affording the 
neceasary proof. It must be remembered, however, 
that if only a small amount of hormone is sot tee, 
It wo suffer s0 m T 
the water-gap that its stimulating power would 
seriously dimmished. 

Some of the arguments used by Sir J. O. Bose 
against the transpiration current theory have little 
force. For moe he states that the impulse 

pam : 


should only In the same direction a» 
the ascent of sap. ovement in either direction is» 
readily explained by the generally accepted theory 


of the ascent of sap put forward by Dixon and Joly, 
and can easily be demonstrated by cutting the plant 
under stam. At the same time it must be admitted 
that, although Dr. Ricoa’s theory undoubtedly 
see ra many of the normal instances of conduction 
in Mimosa, it does not afford a complete explanation 
m case. Jn shoota, for example, 
where the transpiration current is almost le, 
stimuli may be conducted through long distances in 
the stem at a rate of more than 200 cm, per minute. In 


ai will be 

year, ve I oases the transport 
of the stimulus takes place as a result of the con- 
traction of highly d cells. At the point where 
the stimulus is applied, certain of the cells contract 
and liberate a stimulatmg substance. This affects 
neighbouring cella, which in turn hberate more of 
TOCesS on. For the 
experimental evidence on which this theory is based, 
I must refer Sir J. C. Bose to the complete paper, 
but I may mention that it appeara to afford an 
explanation for those cases where, as already pointed 
out by Mr. R. Snow, the transpiration current theory 
is inadequate. ‘ 

The evidence which Sir J. C. Bose has brought 
forward in favour of his own theory is well known 
and is extremely in ing. Even if one holds the 
view that the conduction of stimuli in Mimosa takes 


electrical stimulation. It seems 
probable that these may be explained in other ways, 
although, at the present state of our knowledge of 
the factors qivotved: this may be difficult. If, 
however, it is finally that there are certain 
facts which cannot be lamed by any other hypo- 
thesis, then, and then only, shall we be justified in 
accepting a nervous mechanism as one of the methods 
by which stimuli are transmitted in plants. 
Nre, Q. Batt. 
University Co Colombo, 
Feb. 3. 


ee 


River Pollution and the Acidity of Natural Waters. 


Iw “Fundamental Problems relating to River 
Polution ” (Narurs, Mar. 26, p. 463); Mr. H. W. 
Harvey mentions the probable of the hydrogen 
ion concentration on river flora and fauna, and suggests 
that possibly pH 5-5 is a critical value. 

It seems probable that, as. fish life, 
acclimation may be an important r and that 
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possibly fish habituated to acid conditions may | actually employing the con ions and theori 
readily tolerate a degree of, acidity which would be | I enumerated, and which fa. .Paton and Walker 
vary eterious, if not fatal, to others reared in, and al tebe as a means to the of new and 
to, neutral and alkalme water. The acts. Juw 8. Horny. 


buma and loohs of the Soottish highlands aro largely 
ape ae Pa o Aap limestone exists only m 
im isolated districte. The water supply 
a frond coat as eecen alle add i ehacoctan aad 
oming from pat in omental ai in arctan nd 
more than 3 or 4; clear coming the 
* pan ‘under the peat have bean found to be p 4:5, 
while in a peat surrounded loch of the sama water 
value trout, averaging ł} Ib. in weight, flourished. 
Both trout and salmon leave a burn having water 
of pH 6 for another and amaller of pH 5 in order to 
spawn. In similar peat districts with a limestone 
formation, however, the acidity is lessened or 
neutralised and the burns vary from pH 6 to pH 7°5. 
Such acid conditions as prevail in the typical peat 
district may perhaps affect the nature of the flora and 
and Boman restrict the fauna, but both trout and 
on parr can, and undoubtedly do, thrive in water 

of of pH €5 to pt 6. . J. M. Manz. 

r Board for Scotland, 
Mar. 80. 





A Useful Electric Cell. 


Tak a glass veæel, a porous ocell, a zinc rod and 
-a carbon plate, such as are used in the ordinary 
Leoclanché ail (a circular glass vessel of the same 
capacity is better). Prepare a solution of 20-4 
gani potassium dichromate and 87:4 grams of 
huric acid (sp. gr. 1-75) in 850 of water 
Ae ee Plane the bor 
plate in this solution. Fill the porous cell with a 
solution of 14-5 of ammonium chloride in 200 gm. 
of aatar and piace i in th vessel containing 
the dichromate solution. a rhe tino 
ee The E.M.F. of this 
l volta. The internal resistance is about 0:6 to 
0-8 ohm. When continuously used, it & con- 
stant current for more than 12 hours, Ba aT 
remains . The rate of dissolution Sc, zino 
(when a rod of zimo is used) is 2:5 gm. in 12 
hours, while in the bichromate oell e rate is 12 
When used intermittently, the cell remains efficient 
fof more than three weeks. 8. L. JINDAL. 
D.A.V. College Laboratory, a 
Cawnpore, Feb. 24. 





Biological Fact and Theory. 


Paor. Watkan in NATURE of Mar. 26, p. 456, 
introduces ities into his reply to my letter, 
In the circumstances, I do not wish to continue a 
discussion intended to deal with the purely scientific 
issue of whether Prof, Nöel Paton’s attack an accepted 

ic theory was justifled. 

T would: bororo. lls to coped) Ais aa eih 
which I began, namely, that the of biology 
in Great Britain in being retarded by the failure ot 
specialista in its various branches to appreciate the 
bearings of work done in other fields than their own. 
With regard to the point at issues, Prof. 
Walker writes that he has watched “often with 

metimes with amusement,” the at- 
ES a ee 

Pudi the results of beri) experi- 
Resins t must a physicist think of biology and 
biological theory when he reads this? In physice, at 
least, the prime aim of the man of science 18 to make 
his thedries fit the facts of Nature. One’s comfort is 


that, with few pas pea exceptions, the whole 
body of those upon genetical research. are 
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The Development of Natural History Museums. 


Oraninc Natura of April 16 at p. 551, I am 
astounded to read: “‘ What has the Natural History 
Museum .., done to make Darwim’s.. as coat ees 
current amo eee le? . . . Nothing 

Except for ong hi its, shown almost m 
holes and corners. . . 

When you favour a eee a visit you 
will doubtless observe the statue of Darwin im the 
place of honour, lookmg down on a Hall in which are 
conspicuous cases illustrating such subjects as varia- 
tion under domestication and m Nature, protective 
coloration, mimicry, intergradations between species— 
cases which, I may remark, set an example to the world. 

If you will then do me the honour to enter the 
Geological the very first label (a 
one, next the door) you will find explams evolution m 
Proboscidea, while the relevant specimens face you 
on entry. If you will kindly follow me into 
VIII you will speedily be brought up by an exhibit in 
a large central case elucidating evolution, convergence, 
and adaptation in some stalked echinoderms; farther 
on is one illustrating evolution m the sea-urchin 
Micraster. The cases devoted to Polyzoa illustrate 

and evolution in a colonial o Return- 
ing, you cannot miss the classical mstances of the 
Steinheim Planorbis, the Viviparus of Slavonia, and 
the Melanopsis of Hungary. 

You could see more examples in other galleries, but 
eee ee eee ey a e 
remind. similar exhibits le pako osi 

thawed ar iha Moan Wee shown 
at the White City and at Wembley in several 


years. 
Guides to the Geologi Sirs Re pi eee have been 
of evolutionary philo- 


praised for their 

sophy. Towards that osophy of recent years one of 

contributaans has been the cata- 

l Polyxoa, notabl volumes by Dr. Lang. 
With ah We ca aap T an am in hearty agreement. 

But if you wish for reforms you will not get them if 
by antagonising those who are working all 

OY ee ee ee 
Let 


it ah not be imposible in a leading 
article of our chief scientific paper. F. 
Natural History Museum. 


es 


systematic arrangements to which 
y are subordinated, and if discovered can make 
only an isolated and non-cumulative Our com- 
aa nore , were not meant as © ore 
or pro y as much has been 
the conditions allow ; we endeavoured st e a 
under present conditions, it is diffloult or ein 
to the exhibits abreast of the modern scientiflo 
and educational outlook, and that this, with other 
factors, pointed to the desirability of an inquiry into 
the position as a whole. 
Tas WRITER OF THS ARTICLE, 
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Proposed Review of the Mineral Resources of the British Empire. 
By Sir Tuomas H. Horiann, K.CS.1., K.C.1.E., F.R.S. 


jee general terms the mineral production and 
metallurgical activities of the British Empire 
are already known; but nb one has measured a 
base-line with sufficient precision, for projecting 
with confidence the probable effects of er 
prospecting and future exploitation, comcident 
with the alas of metallurgical science, not onl 
on the De ana whale; Du aloo oa aoh 

E s aa of Imperial territory l 

stresses demonstrated that the Empire i is in 
reality a political unit, and, because of the dolar sie 
and efficiency of the navy, its resources were then 
worked. successfully as a military unit. But we all 
know that it is far from being an economic unit, 
and it is conceivable that military developments in 
the near future may make it difficult, perhaps 
Impossible, for the mineral resources of all parta to 
be assembled for any purpose. 

Great Britain is at present the chief manufactur- 
ing section of the Empire, and it consequently will 
remain for many years to come the principal arsenal 
and base for stores of most sorta. In order to be 
precise regarding the mineral supplies that can be 


relied on In any contingenoy, it is n to have 
exact details regarding the resources of isolated 
unit of territory; for there are many essential 

as mineral 


munitions—animal and vegetable as we 
—that Great Britain iteelf o cannot supply, either in 
the right kind or in the requisite quantity. 

In mentioning military requirements, I do not 
refer to munitions in the narrow po sense as 
lethal munitions. They form only a ion of the 
Erin that are esential to an army in the feld. 

t a soldier wants on active service under modern 
conditions may differ largely in form, but agrees 
‘very nearly in substance, air what he wanta during 
APRA ar aon civilised life ; and whilst the 


men isʻin the field, the larger 
nena Sable residue oe the populstion insists on its 
accustomed ‘food, clothing, business, and amuse- 
ments at home. The maintananoe of the morale of 
& modern civili community requires of raw 
materials and manufactured producta the same 
kind that is necessary for the fighting army, but 
in & much larger quantity. 

Thus, the economic and military problems of 
supply are not very different in nature : bare npn 
strength of a nation is limited by ita ind 
strength, and its industrial existence depends on the 
maimtenance of a sufficient supply of raw materials. 

There are, however, some raw materials that a 
country, for commercial reasons, often neglects 
under normal industrial conditions: ita require- 
ments of the articles manufactured from such 
materials can be obtained from other countries 
ordinarily in circumstances so favourable that the 
local establishment of manufacture may not be 
worth while commercially. For example, before 
the War, the wolfram deposits m South Burma 
were worked mainly by British companies, but 
OE DADAN TOAN OD APEN EL ee Mie eeu pr Mihin 
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Peene the whole of the mineral went to 
y for the manufacture of ; and 
then, although Sheffield oocupied about the front 
place among manufacturers of high-speed tool- 


steel, its was obtained from Germany. 
Attempta e before the War to smelt tungsten 
in Great Britain had not been comm 


successful; and at the time, that seamed to he a 
small matter, for we readily obtamed all the 
we wanted from Germany, and German 

obtained all the ore she wanted from Briti 
territory. With the War, however, two incon- 
venienoes, followed in order. First, we had to 
devise our own plant for smelting tungsten, and, 
under compulsion of n , we succeeded before 
the middle of 1915. Second, ‘Germany found her- 
self without tungsten ore, and that proved naturally 
to be more serious ; for, although tke obtained some 
molybdenum from Norway as a substitute, it was 
not exactly the same thing; and even this new 
move was countered by British purchases of the 
Norwegian output of molybdic ores. 

Three lessons can be stated at once from this 
example : 

(1) Whilst the military authorities of Britam may 
rely on our industrial complex for nine- 
tenths of their requirements, it is their business to 
gee that the essential tenth is secured, and the 
cannot identify that tenth unless we provide full 
information regarding our resources. 

(2) It is important to be sure that we oan smelt 
as well as mine an essential ore ; technical pro 
in mining and metallurgy in Great Britam must 
keep pace with the prospective developments of 
other nations. 

(3) It is absolutely essential to be sure sea we 
can get access to supplies of the 

Germany rushed into a war that she expected to 
be over in a few months; she made the mistake 
of thinking she had sufficient reserves of tungsten 
ore. We made no mistake in that direction; for 
apparently the British General Staff did not think 
at all of a matter so small. Between 191], when 
war was seriously threatened, and 1914, when it 
became unavoidable, efforts were devoted with 
conspicuous success to the of an army that 

ve & new m to the word ‘ contemptible’ ; 

ut who thought it necessary PEE for’ the 
smelting of an inconspicuous me a tungsten, 
either in Britain or m British territo 

I have quoted the recent War con on as the 
Suey i es ee 
and demonstrable, as well as still fresh m our 
memories. The way in which Germany was 
embarrassed by the blockade is a warning of what 
may happen if, by more effective means for cutting 
communications in the future, Britain becomes 
isolated, or, more likely, one of the outlying 
Dominions becomes blockaded in a future war. 

Great Britain is so obviously unable to provide 
many essential raw materials in sufficient tities, 
even under peace conditions, that to ow by a 
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detailed survey that she may be short of another 
mineral or two will not add much to the responsi- 
bility ; but it is important to make estimates of the 
resources of each Dominion, and, separately, for 
groups of tham and the-Colonies—the minerals that 
each can mine and amelt, the ways in which each 
can supply the needs of others, the kinds that each 
can draw from adjoining foreign territory, and the 
amounts of the smaller, but necessary, mineral 
es that each should accumulate as stocks to 

w on in a tem emergency. Most nations 
carry stocks of pcldaad aoa of silver, but why not 
antimony, nickel, tungsten, and quicksilver as well 1 
If isolated, could any Dominion, except Australia, 
meet its requirements in antimony? Could any 
country, except Canada, provide enough nickel f 
Could any part of the British Empire raise ita own 
mercury + Yet, it would be leas expensive to 
accumulate stocks of these sufficient for a few years’ 
requirements than to buy a battleship ; for a battle- 
ship is Span to maintain, it gets quickly out-of- 
date it would be of little use in any event 
without supplies of most of these metals. Stocks 
of some metals are desirable also from the’eronomio 
point of view, as they can be used to prevent 
speculative changes in prices. 

Production figures give us & idea of 
resources ; but so far more complete than 
this is n in devising a fiscal policy within 
the Empire itaolf, and vis-à-vis the reat of the world. 
The major mineral products are naturally those of 
most public concern from the economic point of 
view, but what we regard as minor and acoessory 
minerals in times of peace may become vitally, 
or, more correctly, fatally, important under con- 
ditions of war. 

Statistics of current production form an essential 
basis on which to design an economic policy, but 
pt nE ing in two important respects : 
ey do not reveal e ooun 
min that could be exploited if and when 
necessary, but are not now worked under those 
commercial conditions that have developed by 
existing fiscal tions ; -and (2) they do not 
give us an idea ot the reserves available for future 


sa ear 
o other country has been more S than 
the United States in acoumulating and publishi 
Ae a for production. Yet, in spite of these 
. advantages, the international, and consequent! 
political, of mining and metallurgy, which 
arose di y from war and post-war oonditions, 
remained to a certain extent neglected. In 1921 
the Mining and Metallurgical Society of America 
combined with the American Institute of Mining 
and Metallurgical Engmeers ‘to establish a jomt 


committee, under the zeae BERIO of Prof. C. K. 
Leith, to survey the problems of industrial 


paredness in the United States; and this Com- 
mittee on Foreign and Domestic Mining Policy first 
established a series of propositions, to be testa by 
special sub-committee, for each important mineral. 
The propositions * adopted by the Committee are 
summarised as follows : ` 
1 “International Control of Minerals,” New York, 1925, p. 7. 
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(1) The international movements of oertain 
minerals are inevitable, and although they may 
be hindered by fiscal barriers, they cannot under 
civilised conditions be . It is 
thus considered to be foolish to attempt by artificial 
restrictions to make any country self-contained : 
each should be allowed to benefit by drawing on 
the special advantages of others. 

(2) Thus, in order to reduce transport expenses, 
concentration generally, followed accordmg to 
circumstances. by smelting or fabrication, should 
be accomplished near the source of supply. 

(3) Prof. Leith and his colleagues plead for 
freedom for all nationals to prospect an loit, 
and they urge that laws granting concessions should 
require that licensees of p ing righta over 
large areas should be aaa within reasonably 
short time, to narrow their claims for mining leases 
to areas that can be exploited effectively. 

(4) Preasure on backward governments may be 
necessary to prevent them from shuttmg out those 
who are willing and able to develop mineral 
resources, of which they have surplus supplies, 
whilst industrial countries are suffering from 
deficiency; but any government using such 
ene should observe the principle of the open 

oor for all nationals. 

(5) Gbvernment—that is, the United States 
Government—should improve the official intelli- 
aoe agencies in foreign lands and so assist 

ericans with the information and help neces- 
gary for mineral enterprise abroad. There should 
be more attempts to obtain and correlate informa- 
tion ing the world’s resources In important 
min. 

(6) The committee classified the known mineral 
deposits of the United States into : 

a) those that are obviously in quantities large 
enough to spare a surplus for export ; 

(b) those that just meet domestio needs, without 
excess or deficiency ;. 

(c) those that exist in noticeably inadequate 
amounts ; and - 

(d) those that the United States lack almost 
entirely. 

The American assumption that we have nearly 
full knowledge of the distribution of mineral 
deposits of importance may be approximately 
accurate for the United States, but rt would be 
unwise to apply it to Canada, to our African 
colonies, or to Australia. Possibly new discoveries 
in these areas will not disturb the world’s supply of 
coal, manganese, iron ore, or petroleum in the near 
future, but it would be unwise to add copper and 
other relatively cheap base metals ; in any of these 
oa. lored areas there may well be deposits 

oeh and rich enough serio to divert the 
resent streams of the metal trade. en the new 
ee verie of manganese on the Gold Coast threaten 
to change the source of 

However, it is useless to Investigate our resources 
in minerals, and futile to discuss schemes to secure 
local smelting and refining, if the laws which 
control the grant of concessions for prospecting and. 
mining add unduly to the cost of exploitation. 
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The oonditions for mining change with the 
increase of transport facilities, with the develop- 
ment of new local markets, and with the growth 
Sap ene of industries and technical science. 

acilities of the kind that are necessary to enco 
enterprise should thus be reviewed at reasonable 
Intervals. No rules can hold good for longer than 
a few years, but their revision at uent intervals 
tends to unsettle the confidence of business men, 
which of all bad policies is the worst. 

It is the business of a mining company to make 
as much profit as possible out of a mineral deposit 
during the period of ita miming lease; it is the 
business of government to saf & oR 
asset of vital importance whioh cannot be re 
or renewed. But it is better for a country rie 
mineral deposits should be worked than that they 
should be left lying idle. The mineral policy of a 
Serap is thus the choice of a judicious mean 

een extra ce and conservatism’ and, as 
the values of minerals vary with the industrial 
development of a country and that of the countries 
with which it is in trade communication, this 
judicious mean will gradually shift its position 
the two extremes. Thus, the whole 
DP of framing and w a mineral policy 
D ae State is a choice of the judicious mean 
ae royalties, periods of tenure, 

ad sizo of areas leased 

There is a fundamental difference between State 
ownership of mineral rights and State ownership of 
mines, but there is a prevalent tendency, and there- 
fore danger, of lumping both together as similar 
forms of Socialism, thus bri them both into 
the arena of party litios. doubts about 
seourity of tenure, & ce of clear title to surfioe 
rights, local variations in length of lease and rate of 
royalty; the independent necessity of aoquiring 
wayleaves and water-righta, are frequent accom- 
paniments of the private ownership of mimerals, 

the eae all adversely influence the financier who 


to underwrite a mining enterprise m an 
aa adak he is not otherwise interested. The 


+ 


, by their Majesties the 
een, of the National Museum 
of Wales, took place at Cardiff on April 21, at 
a ceremony characterised by t dignity and 
snag ee Fifteen years ago their Majesties laid 

e Paon eane. of the building, and, in ful- 
filment of a hope expressed on that occasion, they 
graciously eee to open the first portion of 
the institution to be completed. Representatives 
from. all parte of the Principality, emb every 
side of the national life and thought of Wales, 
were present, while Mr. C. Tate Regan, Director 
of the British Museum (Natural Hi ), and Mr. 
J. Charlton Deas, President of the Museums 
Association, represented the national and. public 
museums of Great Britain. 

Their Majesties were met on their arrival by 
Lord Kenyon, President of the National Museum 
of Wales, Lord Pontypridd, Lord Mostyn, Lord 
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end effect of these disadvantages is a handicap to 
the enterprise, which, like every other item of cost 
in mining, reulta in a loss to the State af some part 
of its mineral reserves. 

The mining industry differs fundamentally from 
others: mineral deposita cannot be lanted. 
from one country to another ; no nation, not even 


_the British ae pe and much les any Dominion, 


is self-contain minerals are essential for the 
maintenance of our commercial life and for military 
security ; yet they can be worked once, and once 
only, in the history of a nation; the neceasity for 
en Pers minerals between the Dominions in- ` 
volves the question of their fiscal interrelations ; 
the necessity of exchange with other nations affects 
our fo The importance of being 
saf a al ea a 
greater than the importance of being able to smelt 
our own ores. 

. There are good reasons, therefore, for olassing 
mining with most of the publio utility services, that 
is, a8 an industry that might be saf by 
State action, without the mtervention of party 
politicians or fear of doctrinaire Socialism. ° 

Official and State-aided o tions . already 
exist for the collection and al ces of mineral 
statistics, but institutions ot the sort, in order to 
sheen the publio trust in them for reference 

, Properly avoid the discussion of those 
age ions that affect finance and therefore the 
of exploitation. ‘There are so many phases 
of progres two complementary industries of mining and 
metall which require a wide range of specialists 
for Judicial consideration, that the task of making & 
survey of our mineral economics might be safely 
entrusted to those institutions at home and in the 
Dominions Overseas that have jomed in Sd ee 
the Empire Mining and Metallurgical Congress 
Council. It is suggested that these aR be 
invited forthwith to ina te special surveys for 
their appropriate territorial units, each being left 
to follow the plan that appears to it most suitable to 
the special conditions of its own Dominion and State., 


The National Museum of Wales. 


Treowen, Lord Aberdare, Sir William Reardon 
Smith, the Treasurer of the Museum, and Dr. 
Cyril Fox, the Director. Mr. Dunbar Smith, the 
architect of the building, was presented to the 
ae and asked His Majesty’s acceptance of a 
et with whioh to perform the ceremony. Their 
Majesties then proceeded to the Entrance Hall of 
the building where the main ceremony took place. 
A loyal address on behalf of the Court of Governors 
and of the Council of the National Museum was 
read by Lord Kenyon and pe art to by the King, 
after which the members of the Council of the 
Museum were presented to their Majesties. In 
the course of his reply to the address the 
paid a well-merited abate to the high ideals an 
achievements of the Museum, to the a E of 
its benefactors, and to the wise lanning and skilful 
designing “of the building He spoke of the 
valuable help the ae could gender by oulti- 
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rating in the Welsh people a sense of beauty, 6 
ove of national scenery, and a pride in their 
mation’s historic past, and by kindling a spirit of 
-oyal service to its future welfare. 

Under the idance of the President and 
Director of the Maas the King and Queen then 
«ade a tour of inspection of the building, in the 
urge of which the King unveiled three tablets 
vaming the Lord Glanely Gallery, the ke- 

BChompson Gallery, and the Racca Smith l 
sommemorating the principal benefactors. 

Before and during the ceremony a delightful 
) e of music, under the direction of Sir 

wValford Davies, Mr. Warwick Braithwaite, and 
mir. W. M. Williams, was given by a mixed choir 
if 300 voices drawn from choral societies all over 
m@Vales, the Cardiff Musical Society, the Romill 
hoir, and the Cardiff Orchestra of the British 
Broadcasting Corporation. 
nost auspici- 
yus one for 
shis t In- 
stitution and 6 
‘itting inaugu- 
ration for work 
xf such first 
~“mportance as 
that which it 
is seeking to 
lo. 

The idea of 
> National 
Museum for 

“Wales was ° 
Morn. more 
shan thirty 
years ago, but 
the practical 
J0mmence- 
«ment of the 
scheme may be 
said to date back to 1903, when a resolution approv- 
mxng the scheme was moved in the House of Commons 
by the late Mr. William Jones, seconded by Mr. 
{now the Right Hon. Sir) J. Herbert Lewis and 
supported by Sir Alfred Thomas (now Lord Ponty- 

idd). In 1905 a Special Committee of the Privy 

uncil decided upon Cardiff as the most fitti 
locality for the Museum, and the Cardiff City Counci 
allocated the magnifloent site of five acres in 
Cathays Park on which the building is now m 
ie of erection. The then existing Corporation 

useum in Cardiff formed the nucleus of the 
national collection. 

The Royal Charter establishing the Museum was 

ted in 1907, and in 1908 the first Director, the 

te Dr. W. Evans Hoyle, was appointed to the 

* With characteristic energy, Dr. Hoyle threw 
into the work of preparing details of the 
requirements for the proposed building, and in 
1910, after open competition, the design of Mesars. 
Smith and Brewer was ted out of 130 com- 
petitors. The foundations of the south front and 
parte of the east and west wings were commenced 
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Fie 1.—Natsonal ifuseom of Wales, Cardiff. Front view. 


-in 191] and the foundation-stone was laid by the 


King and Queen in 1912. The War, unfortunately, 
necessitated the complete suspension of building 
operations when only about one-half of the super- 
structure was completed, and the adverse con- 
ditions of post-War years, with the increased cost 
af building which accompanied them, has delayed 
the completion of these first portions of the Museum 
until this year. Even now it has been possible 
to do so only -thro the ificent gift of 
£21,000 from Sr Wili on Smith, the 
Treasure of the Museum, which enabled the 
Museum authorities to appeal to the people of 
Wales for funds to complete the superstructure 
commenced fifteen years ago. 

The National Museum of Wales is one of the 
best-deaigned Museum buildings in existence. The 
wide knowledge of museum construction and 

uirements possessed by its first Director, to- 
= -gether with the 
skill of a most 
understanding 
architect, have 
combined to 

roduce & 
uilding of 


dividual in 
character, yet 

ignified and 
nobly propor- 
tioned, ,in 
which both ex- 
hibition gal- 
-leries and 
workrooms 
have been 
successfully 

lanned on the 
ines of the 
most modern ideas of museum construction. 

The entrance hall, the scene of Thursday’s 
historic ceremony, is one‘of the chief glories of 
the building. 
roofed by a lofty dome, with lateral bays extendi 
the full width of the south front. The beauty 
ita great interior is of simple character arising out 
of structural neceasities, fine proportions, adequate 
and well-placed lighting, and sound, beautiful 
craftam ip. 

The building opened by the 
last Thursday represents little more than a quarter 
of the contemplated scheme. In it, however, 
separate galleries are available for zoology, botany, 
geology, archwology, oil pamtings, water colours 
and prints, while the lateral bays off the en- 
trance hall are to be devoted to sculpture, so 
that it is possible to lay down the general 
lmes on which all sections of the institution will 
be developed. 

The completion of this first portion has already 
had a stimulating effect. Lord Buckland has 
made a donation of £35,000, and Mr. Lewis 


and Queen 


It consists of a central oc n - 
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ra ae M.P., one of £5000 towards the buildi 
a , and, as these donations will be augmen 
‘ by equal grants from the Treasury, it is hoped to 
make an early start with a further portion of the 
east wing, which will include a much-needed 
lecture theatre. 

oe Popon or ne Musou: Hee. Teen) a y 
stated in the phrase, “To teach the world about 
Wales and the Welsh people about their own 
Fatherland,” and it seeks to fulfil this purpose in 


NATURE 





[APRIL 30, 1927 


adjunct to the ae of Wales, especially t 
the University College ot Cardiff, the students o 
which make regular and frequent use of ita re 
sources in the prosecution of studies covered b: 
ita activities. , it is itself a research in 
stitution, and most valuable work has been don 
by the staff. Reference need only be made to th 
important excavations undertaken at Caerleon 
Caerwent, and other important archwologica 
centres in Wales under the auspices of the Museum 


a ee variety to realise tha 
of widely spread this import 
activities. In ant aspect o 
the first place, Museum worl 
it is actively has been giver 
ged in the & conspicuow 
collection and place ın it 
preservation of policy. Equall; 
all kinds of important 
material bear- though perhap 
ing upon the Jess well known 
archwology, research ha: 
art, history, been accom 
and natural plished on the 
of the i: natural science 
Principality, =. side. 
and presenti À re, The Museur 
to the public a ue ag of Wales owe 
selec series ita l Ufa much to its 
of objects from af: first director. 
this material in be ti oe ee Dr. W. Evans 
readily intelli- iat ON oe Hoyle. It was 
ibleand attrac- N = aa he who oon 
fe form, from : ee =a W ceived the 
which the story =: iain E RA broad lines of 
of the co oH a a Shes tt eral ic 
allie rh iN anon SEES BZ er ary 
can be studied. e PES ‘= —— Fee ei work of the 
Secondly, it is h HER TNS paiia A ‘las H AT Et Museum is 
doing a great H a eo Pa Tea HCH EHI] based, and it 
deal of valuable Ha HH Ree el Ete te Ee is to his ripe 
educational i aS z: r= i H Hf 2 i mam [res experience of 
work by means 3] 8 ao haas E TNE gel ee Al museum mat- 
of lectures and =A tit = >: A [|A| ters that the 
demonstra- =F we 5 iat hw success of the 
tions to schools, a eS institution as a 
colleges, socie museum must 
ties, and insti- be attributed. 
tutions of all His successors 
kinds thro im office, Dr. 
out Walesa, and f R. E. Morti- 
by an organised Fra. 2—Entrance Hall of National Museum of Wales. mer Wheeler 
system of loan j and Dr. C. Fox, 


collections, which are sent out to all parts of the 
country, especially to national o isations such 
as the Royal Eisteddfod and the Royal Agricul- 
tural shows. It encourages and works in close oo- 
operation with local museums in all parta of Wales 
and helps them by means of loans and curatorial 
assistance. Through the medium of its printed 
guides and other publications, information - 
ing the contents of the Museum in the light of 
recent research is provided in convenient, Popon, 
and strictly scientific form. It is a usable 
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have continued the tradition established by him. 
Under direction so able and with purpose so 
lofty, the success of the museum as a national 
institution, reflecting national life, ideals, and 
thought, is assured. - g 

It is to be hoped that the stimulus of last Thurs- 
day’s ceremony will result in the speédy completion 
of the whole building, so that’ the work of the 
Museum may go forward unhampered and un- 
impaired for want of adequate accommodation and 
facilities. 


we 
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Obituary. 


Pror. C. 8. RagamnrT. 

JOR more than half a century the name of 

Prof. Charles Sprague t, Director of the 
{rnold Arboretum, niversity, has been 
amiliar to all who have. interested themselves in 
the scientific cultivation of trees, and we learn 
with deep regret that he died on Mar. 22 at his 

«ome at Brookline, Jamaica Plain, near Boston, 
Viassachusetta. 

Prof. t was a descendant of an old 
Houcestershire family and he was born at Boston 
mA 24, 1841. E Geer tied 

a 1682, he spent three years in the ederal Army, 
tiring with the rank of brevet major in 1865. 

silo the then spent several years in European travel, 
ind afterwards settled down to botanical study 
t Harvard, devoting his time largely to the 
study of the native trees aad dha of North 
America. In 1872 he was appomted Director of 
the Arnold Arboretum, wile was at that time 
in course of formation in connexion with Harvard 
WOniversity. He was connected with that insti- 
ution until the day of his death, and it was en- 


tirely due to his ear Ware ty, knowledge, energy, and 
o Arnold Arboretum attained the 


apron pa it holds in the scientific world to-day. 
dition to forming a very complete collection 
ee aa y in this particular locality, 


Prof. Sargent wrote or edited numerous works on 
trees and shrubs. His ‘ Silva of North America,” 
published between 1891 and 1902, in fourteen 
quarto volumes, is a monumental work, and will 
long remain the ‘standard work on North American 
trees. His connexion with botanical exploration 
in China and Japan is well known to dendrologiste. 
In 1892 he undertook a prolonged journey in 
Japan in order to study the native trees, and the 
result of his observations became known when he 
ublished his ‘‘ Forest Flora of Japan ”?” in 1894. 
siola ean eR 7 Mra rane bee hay 
organisation of several of Mr. E Wilson’s 
journeys of botanical exploration to Chins, Japan, 


and other countries, and he edited “ Plante 
Wilsonianæ,” an enumeration of the woody planta 
ik 


collected by Wilson in Chima d 
revious e itions, which was ables 
913. In ition to purely Botanical knowledge 

Prof. t also a thorough under- 
standing of the cultural requirements of trees and 
their disposal for landscape effect. He was always 
ready to impart his knowledge, and was par- 
ticularly us in the distribution of plants to 
other institutions and individuals in his own and 
foreign countries. 

Prof. t was a constant correspondent 
with the Royal Botanic Gardens, Kew, and was 
always ready and anxious to ahare with Kew 
any of the interesting plants which were collected 
ey the peta the Arnold Arboretum in 

rade arse elsewhere. He paid several visits 
and always t much of his time 

a Kom In addition he paid visits to see all the 

more interesting specimens of trees and shrube 
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which flourish in Great Britain but may not be 
hardy in the more severe climate of eastern North 
America. His death is a great loss to botanical 
science both in America and in Great Britain, 
where he had many friends. 

It is with t regret that we receive the news 
of the death of the disti ed French man of 
science, Daniel Berthelot. The son of Marcelin 
Berthelot, the centenary of whose birth is being 
celebrated in the present year, Daniel Berthelot 
showed much of the origmality and width of 
outlook of his illustrious father. eee aes 
of service at the Sorbonne and the a 
he became professor of physics le re 
Pharmacie, and it was in fis labs ees at Meudon 
that he made most of those discoveries and 
Se T rature 
scales, gas densities, and chemical effects of 
ultra-violet light for which his name will be held 
in remembranoe. The famous characteristic 
equation which he mtroduced has become second 
In importance only to that of Van der Waals, 
and is more acourate than the latter within its 
legitimate field of application. Daniel Berthelot 
laid the foundations of accurate gas thermometry 
and the physical methods of de ming molecular 
and atomic hts which have y rivalled, 
if not even ex , the most accurate procedure 
of gravimetric analysis. In the field of chemistry 
his most notable discovery was probably the 
production of formaldehyde when @ mixture of 
water vapour and carbon dioxide is exposed to 
ultra-violet light, and of formamide when carbonic 
oxide and ammonia are similarly irradiated. These 
syntheses lie at the foundations of biochemistry. 


Tau issue of the Physikalische Zettochrift for 
Feb. 1 contains a notice of the life and work of 
Prof. Des Coudres of rag tags died on Oot. 8, 
written by his oo i f. W. Wien. Dees 
Coudres was born on Mar. 13, 1862, at Vecker- 
He Bostik Nene nae desing a famil which had left 
the Spanish Neth e religious wars. 
He was at school at Caneel 12 until. 1881 and then 
studied in succeasion at Geneva, Leipzig, and 
Berlin. He took his dooctor’s degree under 
Helmholtz at Berlin in 1887 and in 1889 went 
back to Leipzig as assistant to Wiedemann. In 
1897 he was appointed professor of applied 
electricity there, bat m 1901 went to Wirz 
as professor of theoretical physics and in 1903 
succeeded Boltzmann at Leipzig. He never married, 
and was content to live for twenty-three years in 
his rooms in the attio of the Physical Institute. 
He was fond of travelling, particularly in warm 
sunny countries. He is probably best known for 
a a a 


Wa regret to announce the death of Dr. 8. W. 

Richardson, formerly eo and professor of 
oe at arai E E "Co outhampton, on April 
0, aged fifty-seven 
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News and Views. 


In a paper entitled * Observations upon Mining 
Law in the Empire,” read before the Institution of 
Mining and Metallurgy on April 21, Mr. Gilbert Stoné 
introduced a subject of vital importance to the 
mineral industry. Laws and regulations frequently 
contain provisions that tend to hinder the industry 
they sdéek to assist; this may be due to the operation 
of changed local conditions ; it is obvious that regula- 
tions suited to a new and undeveloped territory 
become unsuitable when the region has been occupied. 
by a rapidly growing agricultural community or by 
large industrial centres. On the other hand, the law 
may be radically wrong: China, with its great re- 
sources, has little mineral development becaure tho 
law and customary rules—which permit the pursuit 
of minerals across anybody's land, without compensa- 
tion or regulation, but only by a special caste, whose 
members must be bought out—operate to prevent 
modern methods of development; capital cannot be 
attracted in such circumstances, That is an extreme 
case, but cases could be cited from parts of the British 
Empire of laws that have prevented or seriously 


hampéred either prospecting or development. 


WHILE admittang that local differences must be 
respected in the framing of mineral law, it is clear 
there is too much diversity in the regulations for 
prospecting, in the charges for rents and royalties, 
and in the method of their determination; also m 
the mode of staking a claim and obtaining a title, and 
there are still regions where it is unoertam in whom 
the mineral rights reside. In the British territory in 
Africa alone, there are twenty-one different codes of 
mining law. Mr. Stone considers that our mining 
codes should make matters easier for the pioneer 
prospector, for a single discovery may alter the whole 
history of a country m which it is made. In order to 
encourage the free flow of capital, everything should 
be donb to establish clear and unimpeachable titles, 
for suitable terms. The short-term lease may be very 
wasteful of the country’s resources. The Advisory 
Council on Minerals of the Imperial Institute, to 
which Mr. Stone is legal consultant, is performing & 
valuable function in assembling for comparative study 
and analysis the diverse forms of mining law now 
current. 


Tó enable the manufacturer and the tax-payer to 
appreciate what the State-aided research associations 
in Great Britain have achieved in the first few years 
of their existence, the Department of Scientific and 
Industrial Research has just published a report on 
‘Co-operative Industrial Research” (London: 
H.M.8.0. Od. net), which gives an account of their 
activities, grouped under results of commercial value 
and indirect benefita to mdustry. Another section 
of the report deals with the measure of support which 
each association. has been given by the industry it 
serves. Presumably the report is intended to arouse 
public opinion to the necessity for industrial research, 
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but. it is an uninspiring publication. The informatio 
given is scanty in the extreme, the research needs o 

the industry are never clearly stated, and very fev 

of the problems which arp absorbing the attentior 
of the scientific staffs are mentioned. Many of the 
so-called results recorded cannot be olassed a 

research : they merely serve to display the barrennes 

of ideas and crudities of practice which characteris 

many Bntish manufacturing firms. The repor# 
states that “ many of them [the research associations 

have directed their attention to removing defects anc 

avoiding waste : it may be said that there is a genera 

tendency to seek rather to improve the efficiency oi 
existing industrial processes than to devise radically 
new processes or producta.”” The impreasion the 
report is. likely to produce on the tax-payer, and ever 
on the manufacturer who knows what real research 
means, is that the direct and indirect benefits accruing 
to industry as the result of the activities of the 
associations have been bought very dearly. The 
photographs of buildings and laboratories publishe 
in the handbook will probably tend to reinforce that 
impression rather than to remove it. 


THIS week is marked by the centenary of the births 
of Capt. John H. Speke, African explorer and dis- 
coverer of the source of the Nile. Speke was borns 
near Ilchester in Somersetahire on May 4, 1827. 
Educated for the Indian Army, whilst on service his 
inclinations were strongly set towards the exploration 
of central equatorial Africa. After soldiering work in 
the Crimea, the opportunity came in 1856 of asso- 
ciating himself with Richard Burton in an official 
expedition to central Africa, the chief objective bemg 
the traditional equatorial lakes. On July 9, 1858, 
Speke himself left the base Kazé, marching north, and 
on July 80, 1858, after an arduous journey, reached 
the great expanse of water named-by him Victoria 
Nyanza. His unalterable belief that he had discovered 
the source of the Nile was contested by Burton. On 
May 8, 1859, Speke arrived in England. His ardour 
undiminished, he immediately engaged in preparations 
for a supplementary expedition, avowedly for the 
purpose of establishmg the truth of his assertion that 
Lake Victoria Nyanza would eventually prove to be 
the source of the Nile. In this project for confirma- 
tion he had the full support of Sir R. Murchison and 
the Royal Geographical Society. Speke left Zanxibar 
in September 1860, accompanied by a fellow explorer, 
James A. Grant (also born in 1827). The object was 
ultimately achieved. The point where the Nile leaves 
the Victoria Nyanza was named Ripon Falls. The 
fact that the Nile had been traced to its source created 
a profound sensation when communicated at a meeting 
of the Royal Geographical Society on May 11, 1868, 
and S8peke’s book, “ Journal of the Discovery of the 
Source of the Nile,” published in 1868, was widely 
read. Murchison stated that in discovering the source 
reservoir of the Nile, Speke had succeeded in solving 
the ‘‘ problem of all ages.” 
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Sir CHRwTOPEEE Wren and his scientific con- 
temporaries, Elias Ashmole and Dr. Robert Plot, are 
to be commemorated on Tuesday, May 17, at Oxford, 
by the unveiling of three armorial windows in the Old 
Ashmolean Museum by the Chancellor of the Univer- 
sity, Viscount Cave. The window to Wren has been 
appropriately presented by the fellows of the Royal In: 
stitute of British Architects, who held a most successful 
meetang in Wren’s Sheldonian Theatre in the summer 
‘of 1925, and it is expected that the president of the In- 
stitute will attend in person to pronounce an eloge on 
his great predeceasor. The windows to Ashmole and 
Plot are presented by the colleges with which they 
were respectively connected while in residence in 
Oxford. By the addition of these windows to the 
window to John Tradescant, described in these 
columns on Deo. 4 last, not only is a very beautiful 
decoration being added to the fine staircase of the 
Old Ashmolean Museum, but also appropriate though 
tardy recognition is being made to that singular group 
of seventeenth-century pioneers who by their jomt 
endeavours provided England with her first public 
museum of natural history. A coloured drawing of 
the new windows is being issued with the May number 
-of the Architectural Review. 


Wits reference to the recent notice of the centenary 
of death of Ernst Chladni, and of his work (NATURE, 
April 2, p. 503), a correspondent writes that the vibra- 
tions of metal or glass, which under certain conditions 
produce the so-called ‘‘ Chladni’s figures,” would 
seem to have engaged the attention of the versatile 
Robert Hooke when in charge of experiments con- 
ducted at Gresham College in the early days of the 
Royal Society. It is recorded that on Mar. 30, 1671, 
at the Royal Society, Mr. Hooke produced his glase- 
bell with flour in it, to show to the eye that, according 
to the several strokes or pulses made upon the glass, 
the air thence receives as many impressions ; it being 
manifest by this experiment that as every different 
stroke made a different sound, so the making a different 
impreasion upon the flour gave it as many different 
motions. It appeared also that the powder goes from 
the place whence the pulse comes; and that in a 
perpendicular pulse the powder has a kind of vibra- 
tion; and also, that so long as the sound of the bell 
laste the powder seems to be fluid, but as soon as it 
ceases the powder also becomes still. It was thought 
that this experiment might contribute to the under- 
standing of the nature of the mternal motion in bodies, 
and Mr. Hooke was “to prosecute it.” On April 27 
folowing, the matter was again referred to at the 
weekly meeting of the Royal Society, and it was 
moved that the experiment with the glass-bell and 
powder should go forward. Hooke does not, how- 
ever, appear to have met these wishes. 


Tam art-of television is making progress. Mr. J. L. 


Baird is endeavouring to transmit images of living 
faces across the Atlantic, and on April 7 the -American 
Telephone and Telegraph Company gave & successful 
demonstration of television. The præsident of the 
company, Mr. Gifford, who was at New York, had a 
telephone conversation with Secretary Hoover at 
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Washington. The television apparatus also permitted 
him to see as well as hear Mr. Hoover. By & special 
device, also, guesta assembled at New York could 
see the expression of his face as he talked and hear him 
simultaneously on & loud-speaking telephone. The 
guesta at New. York afterwards saw individually by 


‘television and talked with the guests at Washington. 


They also saw the face of a clock shown by a member 
of the staff at the Bell Telephone Laboratories, 
Whippany, New Jersey. ‘The experiments prove that 
under favourable atmospheric conditions it 1s poamible 
to send images over any distance by television. It 
is impossible, however, to predict as yet when a cheap 
and trustworthy system of radio-television will be 
perfected. An entire scene has' to be sent m small 
individual parte in leas than the fifteenth of a second. 
Only apparatus of extreme sensitivity to light can be 
used, and the exactness of the synchronisation must 
not exceed about the hundred-thousandth part of a 
second. Every one must admire the courage of the in- 
ventors who have partially overcome these difficulties. 


In the appeal for membership issued. by the National 
Union of Scientific Workers, which was discussed in 
a leading article in our issue of Mar. 5, it is categorically 
stated that the strike is not a posable weapon for 
such a society, and the possibility of ita employment 
has never been considered by ita executive. This 
statement has led Mr. J. Bertram Ward, m a letter 
to the Editor, to comment on the possible ways in 
which thé force of numbers ig to be applied to effect 
the principal end the society has in view, the im- 
provement of the economic position of professionally 
qualified scientific practitioners. Will this force be 
exerted to control the freedom of action of ita mem- 
bers? “Is professional dignity to descend to 
collective bargaining ? ” Mr. Ward asks, and “is 
such ever more effective than education ” 
by means of “‘ reasoned yet vigorously insistent propa- 
ganda ?” Propaganda in this direction, he continues, 
“ig a method which is irresistible and leaves the 
individual unrestricted.” But the fact cannot be 
ignored that the salaries being offered to scientific 
workers, even by the State department responsible 
for scientific and industrial research, are now reduced 
to a level which must inevitably react adversely on 
the quality of new entranta to the profession of 
science. The department would probably welcome 
any action which would enable it to represent to the 
Treasury the need for making science an attractive 
career for the best brains of Great Britain. Scientific 
workers themselves are in the best position to state 
what constitutes an attractive career, and they could, 
if they brought the collective force of a united pro- 
fession to bear upon individual members, make it 
practically impossible for employmg bodies to impose 
upon qualified and experienced scientific workers 
salaries and conditions of employment which would 
not be tolerated by members of any other profession. 


Im connexion with :the Smoke Abatement Aot 
which comes into force on July 1, the peper by J. B. Q. 
Kershaw on the relationship between atmospheric 
impurity and electricity supply, which is published 
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in World Power for April, is of mterest. The com- 
parisons made between various towns are naturally 
-only rough approximations, as there are many other 
factors, for example, the consumption of gas per head, 
which affect the degree of atmospheric pollution. 
The results, however, give indications that, as the use 
of electricity increases, the soot and dust fall per 
annum diminish in inverse ‘ratio. The official figures 
show also that the consumption of electricity per head 
of the population depends very largely on the price 
charged to the private consumer. There are some 
notable exceptions to these statements, the explana- 
tion of which demands further study. The facta 
brought out by Mr. Kershaw prove that the data now 
bemg collected by the Advisory Committee on Air 
Pollution will prove of value. Birmmgham and 
London can boast of a degree of atmospheric cleanli- 

neas which is satisfactory. The atmospheric pollution 
in these cities is only double that of a purely residential 
town like Southport and only one-third that of St. 
Helens or Burnley. 

How rapidly the literature of earthquakes is growing 
is shown by the issue begun last year of the Biblio- 
graphical Bulletin, prepared by the Eastern Section of 
the Seiamological Society of America. The Bullsin 
appears quarterly, and the recent issue (for Oct.-Dec. 
1926) contains one hundred entries, besides addenda, 
many of which are accompanied by brief summaries. 
Copies of papers for notice in future numbers of this 
usefol journal should be sent to the Dorinion 
- Observatory, Ottawa, Canada. 


Toe Air Ministry has published the fourth edition 
of the ‘‘Marine Observers’ Handbook” (London: 
H.M.8.0. 3s. 6d.). The pamphlet has been thoroughly 
revised and contains, in addition to chapters on the 
use of instruments, sections on non-instrumental 
observations, including optical phenomena and hydro- 
graphic observations. ‘There are also some useful 
correction and conversion tables, and a tinted supple- 
ment illustrating the chief forms of clouds. Thongh 
the publication is mamly intended for marine 
observers, 1t would prove of almost equal value at 
land stations. i 

Tum Report of the Bankfield Museum, Halifax, for 
the year 1925-26, is apparantly the first to be published 
by the committee, which thus signalises the first year 
of service of Mr. G. R. Carline, who succeeded the late 
H. Ling Roth on April 1, 1925. Mr. Carline seems to 
be carrying on the good work with much energy. 
There were three special exhibitiéns of art objects 
during the year. The collection of pottery has been 
rearranged ; the case devoted to native pottery of 
British Guiana is of particular importance. Room 
has been made for an extension of exhibits relating 


to weaving, which is the subject of chief interest to 


Halifax. Many additions have been made to this 
series, as well as to the oollection of bygones and 
objecta illustratmg local history. The provision of an 
index to the report is a feature to be commended. 

THe Proceedings of the Indian Association for the 
Ouliseathion of Sotence are now issued under the title, 
Indian Journal of Physics. Part 2 of Volume 1 con- 
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tains the report of the Association for the year 1925 
presented by the secretary, Prof. O. V. Raman. The 
cost for the year was about 40,000 rupees, towards 
which the Indian Government contributed 10,00( 
rupees. Considerable additions have been made tc 
the library, the laboratory apparatus, and the work 
shop, and during the year fifteen researoh workers 
from various parte of India carried out investigations 
m the laboratory on the scattering of light, the 
acoustios of the violin, the magnetic susceptibilities 


of gases, and the properties of surface films. More 


than twenty papers have been published during the 
year, four in the Procsedings of the Royal Sovisty oj 
London, three in the Philosophical Magasines, and the 
remainder in other scientific journals. 

Numba 75 of the Miscellansous Publications of the 
Bureau of Standards, Washington, consists of the 
annual report of the Director, Dr. G. K. Burgess, 
for the fiscal year ending June 1926. The total 
expenses were nearly 2 million dollars, of which 
516,000 dollars represent salaries, 282,000 dollare 
tests of structural materials, 174,000 dollars industrial 
research, 111,000 dollars standardisation of the 
producta of industry, 100,000 dollars mvestigations 
of public utility services and conditions, 70,000 dollars 
equipment, and 54,000 dollars investigations for the 
Navy and for aviatian. Close contact with the 
industries of the country is maintained by means of 
advisory committees composed of technical repre- 
sentatives from the industries and by the research 
associates appointed by the industries to carry out 
researches at the Bureau. A visiting committee 
reports once a year to the Secretary of Commerce on 
the efficiency of the Bureau. Some. of the reductions 
effected on economical grounds in -the varieties of 
articles of the same description produced by manu- 
facturers are remarkable, e.g. files and rasps, from 
1851 to 496; sheet steel, fram 1819 to 263; concrete 
blocks, tiles, and bricks, from 115 to 24. 

Aw Ilustrated Guide to the Singapore Botanic 
Gardens has just been published. These Gardens are 
among the finest of tropical botanic gardens, and as 
the last guide (issued 1889) has been out of print for 


some years, the new issue has been long overdue and 


supplies a much-needed desideratum for botaniste 
and general visitors, In recent years alterations of 
considerable magnitude have been carried out: and 
while due attention has been paid to scientiflo oon- 
siderations in laying out the gardens, the soenio and 
landscape aspects have not been neglected. Here 
most species df the Indo-Malayan flora as well as 
other forms have been brought together and skilfully 
arranged. Some species are grouped on conventional 
garden lines, and others aré assembled in a kind of 
natural Jungle. In the Guide the vegetation is de- 
poribed section by section of the Garden, with interest- 
ing notes on large numbers of the species, The work 
ia profusely illustrated with photographs of the more 
striking scenes and species, while an index of species 
and a good map of the Gardens complete the book. ` 
Tas “ Report on the Health of the Army for the 
Yeer 1925” (vol. 61) (London: H.M.S.0. 8s. 6d. 
net) has recently been issued, fourteen months after 
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its predecessor, and it is hoped that the report for 
1926 will be published still more quickly. The report 
is arranged by Lieut. -General Sir Matthew Fell, 
Director-General of Army Medical Services, on the 
zame limes as those for the two preceding years. 
Throughout the year the health of the troops at 
bome and abroad was satisfactory, and the moidence 
of aiokness shows an improvement on that of the 
preceding year. Malana accounts for the largest 
number of admissions to hospital, and tonaillitis comes 
third on the list. Only 218 cases of enteric fever 
occurred in the whole army, of which 184 oases were 
in India. Inflammation of the middle ear (449 cases) 
again takes firat place as a cause of invaliding out of 
the army. 


Tur danger to man of the bites of certain spidera 
seems, after many years of uncertainty, now to be 
established beyond doubt. Following the description 
of arachnidism as & definite clinical entity by Dr. 
Bogen of Los Angeles (NaTURE, Doc. 25, 1926, p. 027), 
the death of a child from a spider's bite has been 
reported from Sydney (Sydney Alorning Herald, 
Feb. 24, 1927) ‘The spider responsible, produced at 
the imquest. was identified as Kuetimena tibialis 
Rainbow. a rare trapdoor or mygalomorph spider. 
The scientific interest of this lies in the fact that 
hitherto all the authenticated and most of the sus- 
pected cases of poisoning by spiders have been attrı- 
buted to the genus Latrodectus, of the family 
Thendiidæ, whereas Euctumena is a member not 


only of a different family but also of another sub-order 


of spiders. 


Most countries are now undertaking organised 
research on the causation, prevention, and cure of 
canoer, and the University of Sydney has issued a 
pamphlet on its cancer research and treatment 
organisation (The Australian Mecical Publishing Co., 
Sydney). A fund of £130,000 has been collected from 
various sources. Three main lines of research have 
been developed curing the last three years: bio- 
physical, for which a special laboratory has been 
equipped ; bio-chemrcal. and biological and pathological, 
which are being pursued ın the University and 
Hospital departments. It 1s also proposed to estab- 
lish a radium institute for treatment. 


Wr haveareceived the annual report for the year 
ended July 31, 1926, of the National Institute for 
Research in Dairving, which now forms a con- 
atituent part of the University of Reading. The 
Report summarises the work of the various depart- 
ments, the condition of the farm and farm buildings, 
the publications issued, and the financial needs of 
the Institute. As regards the last named, £30,000 
18 required for adapting the Shinfleld Manor estate 
which has been acquired for the work of the Institute, 
towards which £20,408 has so far been collected by 
grants, donations. and subscriptions 


THE International Commission on [llumination 
will hold a short session at Bellagio on Aug. 31-Sept. 3. 
A plenary session of the Commismon should take place 
in New York this year, but for various reasons ıt has 
had to be postponed until 1928. 
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Bellagio 18 solely one for the executive committee and 
the various sub-committees appointed by the Com- 
mission to study such problems as factory and school 
lighting, automobile headlights, heterochromatic 
photometry, definitions and nomenclature, and colori- 
metry. It 1s hoped that the meetings of the Bub- 
committees will do much to facilitate their work and 
lead to a successful meeting next year, besides enabling 
the countries which have recently joined the Com- 
mission to become acquainted with its work ‘The 
meeting at Bellagio will be under the presidency of 
Dr. E P. Hyde, and fhe arrangements are being 
carried out by the Italian National Committee on 
Illumination. 

Ar the anniversary meeting of the Lmnean Society 
to be held on May 24 next, the following medals will 
be awarded: The Linnean Medal ın gold, given each 
year to an eminent biologist as an expression of the 
Society's estimate of his services to science, usually 


| to a botanist and a zoologist in alternation, will be 


preeented to Dr. Otto Stapf. Dr. Stapf has garved 
as Keeper of the Herbarium at Kew, and 13 now the 
editor of the Botanical Magazins. The Crisp Award 
was established by a donation of £200 by the late 
Sir Frank Crisp, for- the best paper dealing with 
microscopical research by a fellow of the Society 
aince the last award, and is made at intervals of five 
years, accompanied by a medal in bronze and the 
balance of the income of the principal. The recipient 
this year will be Prof. Herbert Graham Cannon, 
professor of zoology in the University of Sheffield, 
for a paper on the ‘‘ Post-Embryonie Development of 
the Fairy Shrimp (Oftrocephalus diaphanus), issued 
last year in the zoological journal of the Society. 

THE nineteenth meeting of the Australasian Associa- 
tion for the Advancement of Science will be held in 
Hobart, Tasmania, during the week commencing 
Jan. 16, 1928. The president-elect is Mr. R. H. 
Cambage. The following presidenta of sections have 
been elected: Section B (Chemistry), Prof. H. G. 
Denham, Canterbury College, Christchurch, N.Z. ; 
Section C (Geology and Geography), Prof. L. A. 
Cotton, University of Sydney ; Section D (Zoology), 
Dr. Colin Mackenzie, Director of the National Museum 
of Australian Zoology, Melbourne; Section E 
(History), Mr. T. Dunbabin; Seotion F (Anthropo- 
logy), Dr. R. H. Pulleine; Section G (Social and 
Economic Science and Statistics), Prof. R. C. Mulls, 
University of Sydney ; Section H (Engineering and 
Architecture), Mr. Alan C. Walker; Section . I 
(Medical Science and National Health), Dr. J. H. L. 
Cumpston; Beotion J (Education, Psychology., and 
Philosophy), Mr. M. P. Hansen; Section K (Agri- 


culture and Forestry), Prof. A. J. Perkins, Director - 


of Agrioulture, South Australia ; Section L (Veterinary 
Science), Mr. Max Henry; Section M (Botany), 
Prof. T. G. B. Osborn, University of Adelaide ; 
Section N (Physiology and Experimental Biology), 
Prof. H. G. Chapman, University of Sydney ; Seotion 
O (Pharmaceutical Science), Mr. Edward Mayhew. 
The honorary general secretary of the Australasian 
Association 18 Dr. A. B. Walkom, Royal Society’s 


The session at | House, 5 Elizabeth Street, Sydney, and the honorary 
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pecretary for the Hobart meeting, Mr. Clive Lord, 
Director of the Tasmanian Museum, Hobart. 


A USHFUL and interesting catalogue (No. 284) of 
second - hand books, and publications of learned 
societies has just been issued by W. Heffer and Sona, 
Ltd., 4 Petty Cury, Cambridge. The list comprises 
upwards of 2000 volumes and 18 clasarfied as follows: 
Agriculture, husbandry, and farriery; botany; 
chemistry, chemical technology, and metallurgy ; 
geology, mineralogy, and palwontology; zoology and 
biology ; anthropology and ethnology; and mathe- 
matics, physics, astronomy, and engineering. In- 
cluded are a number of works from the library of the 
Jate Prof. A. Dendy. 


In the list of forthcoming books of the Oxford 
University Press which has just reached us we notice 
the following :—“ Stars and Atoms,” Prof. A. 8. 
Eddington. ‘‘ Conditioned Reflexes of the Cerebral 
Hemispheres,” Prof. I. Pavlov; translated under the 
supervision of Dr. G. Anrep. “Chemistry, W. H. 
Barrett. ‘“‘ Animal Biology,” Prof. J. 8. Huxley and 
J. B. 8. Haldane. “How a Tree Grows,” Prof. W. 
Somerville. ‘‘ The Flora of Oxfordshire,” Dr. George 
Claridge Druce; second edition. ‘‘ Oxford Forestry 
Memoirs.” No. 7: “The Gold Coast Forest—A Study 
in 8ynecology,’’ Major T. F. Chipp. ‘‘Grass Land: 
Ite Management and Improvement,” R. G. Stapledon 
and J. A. Hanley. ‘“‘The Conquest of the Air,” 
C. L. M. Brown. “A Bird Book for the Pocket,” 
E. Sandars. ‘‘ Advanced Constructive Geometry,” 
J. F. Dowsett. “ Mathematics for Students 
of Technology’’: Renior Course, L. B. Benny. 
“Elements of Mining Science,” D. E. Thomas. 


“A B C of Plastering,” A. H. Telling. “ Ele- 
mentary Building Science,” A. Everett. ‘ In- 
dustrial Electric Motors,” W. Wilson. ‘ Essays in 


figean Archwology.’”’ Papers presented to Sir 
Arthur Evans. ‘‘ The Corridors of Time,” H. Peake 
and Piof. H. J. Fleure. 1. “ Apes and Men ” ; 2. 
“ Hunters and Artista ” ; 3. “ Peasants and Potters ”’: 
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4. “Priests and Kings.” “ Environment and Race” : 
a study of the evolution, migration, settlement, and 
status of the race of man, Dr. T. Griffith Taylor. 
“ Kıngship,” A. M. Hocart. 


APPLIOATIONS are invited for the following appoint- 
ments, on or before the dates mentioned :—An 
aasistant lecturer in economics in the University of 
Sheffeld—The Registrar (May 12). A university 
lecturer in mathematica in the University of Cam- 
bridge—Prof. A. B. Eddington, the Observatory, 
Cambridge (May 14). A principal of the Municipal 
School of Science, Technology, Commerce, ets., 
Bournemouth—The Director of Education, Town 
Hall, Bournemouth (May 14). A junior scientific 
officer on the Air Ministry Scientific Research Staff, 
for research in connexion with electrical appliances, 
with special references to electrical ignition apparatus 
—The Chief Superintendent, Royal Aircraft Estab- 
lishment, South Farnborough, Hants (May 18, quoting 
A.157). Junior technical officera for the Wireless 
Experimental department of the Roya] Aircraft Estab- 
lishment—-The Chief Superintendent, Royal Aircraft 
Establishment, South Farnborough, Hants (May 21, 
quoting A.160). A lecturer in veterinary pathology 
bacteriology and protozoology in the University 
of Sydney — The Agent-General for New South 
Weles, Australia House, Strand, W.C.2 (June 18). 
A professor of organic chemistry at the Indian 
Institute of Science, Bangalore—Dr. M. O. Forster, 
c/o Mesers. Jeremiah Lyon and Co., 4 Corbet Court, 
E.C. 8 (June 29). A laboratory assistant, with ox- 
perience of section cutting and general pathological 
and bacteriological work, at the Lincoln County 
Hospiteal— The Secretary -Superintendent, County 
Hospital, Lincoln. A graduate in engineering to 
take mechanical engmeermg subjects at the Dart- 
ford Technioal College — The Principal, Technical 
College, Dartford. Research chemists in the research 
laboratories of Boots Pure Drug Co., Ltd. — Boots 
Pure Drug Co., Ltd., Chief Research Chemists, Station 
Street, Nottingham. 


Our Astronomical Column. 


ComeETs.—Four comets are likely to be fairly easy 
telescopic objecta during May. Ephemerides of 


these, for 0° U.T., are given below: 
RA N. Deol = log r. lag A 
Comet 10926 f/f, Apr. 30. Ge 46m 20: 33° FF 02026 03408 
Comas Sole. May 8. 7 12 32 RN 37 0 2676 0 8602 
16, 7 35 20 31 07 0 £730 0 3741 
24. 7 59 32 31 4 0 2700 03874 
1027 o Pons- Apr. 30. 14 57 16 48 13 0 0009 0 0286 
Winnecke, May 8. 15 1 18 5 B së 9 5704 
16 15 5 J R P 0 0615 0 5041 
A 24. 15 14 30 53 5S Sea 9:4208 
1027 d, Stearns Apr. 20. 14 42 2 10 37 0-5683 0 4417 
May 7. 14 8 31 £18 18 0 5602 04473 
18. 14 2 5 185 42 0 5708 04664 
23. 14 #19 52 17 47 0 5715 04683 
1927 Gngg- Apr 30. 6 46 25 9 16 0-0571 0 6025 
Skjellerup May 4. 6 57 4 12 18 0 0531 9 5650 
8. 7 8 6&8 15 45 0 9510 9:5248 
12. 72 239 2 383 0 9509 04A9T2 
16. 7 3 28 25 16 9 9527 0 4385 
20. 7 6B 56 31 RB 0 0551 0 3057 


oe, Astronomy for April contains a photograph 
of 1927 d taken by Prof. G. Van Bieabroeck on Mar. fs. 


There was a | conspicuous coma, and a faint 
tail 10’ long in P.A. 215°. The nucleus was of about 
mag. 11, and was photographed with 20 sec. exposure, 
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This comet has the fourth greatest perihelion 
distance known, 8°68 units; those exceed it are 
1925 a, 4:18 unite; 1729, 4:06 unita; 1914 . 3°75 
unite. a 

The Melbourne Age for Feb 18 contains the interest- 
ing announcement that Mr. Z. A. Merfeld proposes 
to use the great Melbourne reflector for spectro- 
scopic observations of the comet Pons-Winnecke. 
He is the aon of Mr. C. J. Merfield, assistant at 
Melbourne Observatory, and obtamed very successful 
ae ti er in Sumatra of the solar eclipse of 

an 1926. Hiss pb is bemg mounted on 
the reflector, which been out of use for forty 
years. The comet goes south very rapidly after its 
perihelion passage on June 21, so it will then be 
very favourebly placed for southern observers. 

f. G. Van Biesbroeck followed comets 1926 e 
(Giacobini-Zinner), 1925 a (Shajn-Comas Sola), 1926 g 
(Neujmin) up to the first week in March; they had 
been under observation for flve months, two ; 
and four months respectively. He noted that 1926 g 
had been of mag. 12 early in February, but after that 
it faded rapidly. 1925 a had sunk to mag. 16 and 
it was impossible to follow it for longer. 
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Research Items. 


Pre-Sumagian MAN IN ARasra.—On their return 
from Kish through the desert lying between Meso- 
oe and Palestine in the winter of 1925-26, Mr. 

. H. Dudley Buxten and Mr. Henry Field devoted 


to a search for evidence of the existence of early man, 


in this area such time as was available during the 
halts of the armoured-car patrol which they accom- 


ied by permission of the Air In 
Doo s for April, the former describes the journey 
and the ciroumstances in which quite a considerable 
number of flint implements were found at each 
of the journey. It is interesting to note that the 
Arab desert police denied the use of flint for any 
purpose other than strike-a-lights, thus authenticating 
certain flakes of a somewhat modern appearance. 
Evidenoe the most definite in character was obtained 
ai Landing Ground R, a number of implements of 

j j type ee -found. Near Ar Force 
Taning Ground H was found a large lake of perhaps 
a hundred acres in extent but of not more than a foot 
deep. On the lower of two surfaces exposed in 
ancient tames, a large number of small tools were 
found, the other surface showing no evidence of man's 
handiwork. The implements found on the journey as 
a whole belong to the middle and late palsolithic ; 
with one laurel-leaf arrow-head belonging probably 
to the new stone age. Although the desert conditions 
are not now such as to support human life, the fact 
that the implements are found in hollows and little 
dry valleys that under different climatic 
conditions, such as probably prevailed in palsolthic 
times, water flowed down the valley bottoms. This 
upland divide thus furnishes evidence of man’s 
existance at a iod long anterior to that of the 
material from Mesopotamia iteelf, where nothi 
primitive but only the remains of a fairly ad 
culture have as yet been found. l 


SmuntuK Beeaina Cusroms.—Among some notes 
on the customs of the Shilluk, contributed to Sudan 
Notes and Records, vol. 9, No. 1, by the Rev. D. 8. 
Oyler, is an account of begging customs observed 
especially by women, who seem to derive much 
pleasure in begging cattle from the richer men of the 
tribe. The occasion is obeerved as a holiday for the 
women of the village, all of whom take part unless 
there should be too many, when only the women of 
a certain age go. Women from two villages never 
unite on these expeditions. The pro time for the 

ing dances 1s just before the rams, though they 
may be held at any time during the dry season. The 
man from whom the women are to beg is selected before 
the expedition starte. It ıs regarded as an honour. 
As a rule the man selected is not one of their own 
village, but should he be, the women ask for a sheep 
only. Although the women usually object to leaving 
therr babies, on these occasions they leave them at 
home in charge of the men. Before starting & leader 
is chosen, known as & bana, who has the power of a 

i te, is orowned as a village chief is crowned, 
and deals with any trouble among the women. She 
acta as ohief in any ition e later by the same 

y; and in the age she has the right to judge 
in any dispute strictly between women. the event 
of a refusal of an ox, a man’s wife may intercede for 


reists in his refusal, the departs cursing him 
and his family. Any mokneæ which follows is 
attributed to this curse, which can only be removed 


by the return of the party, the gift of an ox, and a 
petition by the women for the removal of the curse, 
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Bcoompenio® by THN seas ing of ashes. A similar 
custom prevails at the time of threshing corn, when 
the women sit in silence around the threshing floor 
holding out their gourds, into which corn is placed 
when the threshing is finished 


Tue Sprorms anD Smx-Ratios oF Rata.—Auguste 
Lamont has recorded (Proc. R. Phys.,Soc. Hdin., a1, 
PP. 78-82, 1926) the relative aaa the species 
of the genus Raia (the skate) and sex-ratlos8 - 
1714 mens delivered to the rap pce O 
Zool, UA of Edinburgh, for c purposeg 
during the years 1920-1928. These fish were probably 
for the most part t in the apenas tal or in 
the neighbo of the North . Five species 
were ee Rau radiata 1069, R. oiroularis 381, 
R. batis 227, R. clavata 19, and R. fullonioa 18. The 
author pointe out that to some extent artificial 
selection, 6.g. of i of convenient size for 
laboratory work, may have operated to bring about 
a modification in the relative numbers, so that the 
proportions are not necessarily indicative of the 
natural frequency, though they are not markedly at 
variance with the observations of Day. R. tata 
was the commonest species from October to May, 
Sogn: ey maximum in February and March ; 
R. a is was the most frequent species in July but 
was scarce in the winter and spring. The observations 
on the sexes cover only four years, and for the five 
spepies taken together there were 757 males and 
727 females. During the first three R. radiata 
was repræented by 347 males and 810 females, but 
in the fourth year ‘the respective numbers were 102 . 
and 1M4, a ing reversal of the previously existing 
ratio. 


Tue Egas anp Youne or Hatopatzs.—Dr. H. C. 
Delaman has had exceptional opportunities for 
studying this interesting marine msect, the habits 
and young of which he describes in a recent pap 
(“On the Pro tion of Halobates,” Trouba, 
vol. 8, Livr. 3-4, 1926). During his cruises with the 
investigation-steamer Brak over the Java Sea and 
along the east coast of Sumatra, the eggs and adults 
were frequently found. The author is emphatic 
in stating, contrary to the opinion of other observers, 
that Halobates cannot dive, and that, if forced under 
water, it dies after making futile swi ing movements 
in attempting to regain the surface. He j ed 
five different sorta of eggs, all attached by a glue-lke 
substance to various floating objects such as seaweeds, 
Spirula and Sepia shells, and birds’ feathers ; also 
coal slag, ood or cork. Sometimes thousands of 

were found on one object, and this must have 
been the result of the egg-laying of many individuals, 
as no more than twenty-five eggs have been found 
inside one female. Clear figures are given of the 
embryo in its various . Directly the larva 
hatches ıt moults, leaving ita akin behind attached 
to the membrane, and the young Halobatee 
move tothe surface, adopting at once the mode of 
lfe of the adult, its form scarcely differing at all 
from that of the adult. These are valuable notes on 
the life-history of members of a little-known group. 


A TACHINID PARASITE OF THE LARYVÆ OF COCONUT 
Morus.—The larvæ of certain moths of the family 
Zygenide are serious enemies of the coconut, and in 
the M Agricultural Journal for Oct. 1926, 
Mr. B. A. R. Gater contmbutes some observations on 
the life-history of the Malaysian coconut moth 


(Artoa oatoraentha). 
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It appears that the larvæ of 
itised by a tachinid fy, Ptychomyi 
remota. The latter beneficial msect, however, ne ae 
from parasites of ita own, which militate to a con- 
eid le extent inst its utility as a natural 
controlling t a second paper Mr. Gater gives 
further stalls conbecnine the biology of this tachinid. 
Ita liability to the attacks of hyperparasites is further 
dilated upon: but in spite of their activities the insect 
is capable of destroying 30 per cent. to 40 per cent. 
of ita host, and in most casee exceeds that figure. 
Inquiries were received from Fiji with respect to the 
Possibility of importing into those islands parasites 
of the Artona moth with the object of testing their 
effects on an allied zygmnid Leruana tridescens. The 
latter insect 18 an important pest of coconut in Fiji, 
and the need for attempting its control was urgent. 
After considerable difficulty, some 800 adult examples 
of the Ptychomyia reached Suve alive, and ıt was 
found that they parasttised the Levuana larve as 
readily as those of their Malayan host. The tachinid 
has proved its value, and is reported as destroyin 
at times up to 90 cent. of the Levuana larves. it 
is now well established in Fiji, where its greater 
efficiency is probably due to its freedom from the 
a PEE thet are so prevalent in the Malay 
Sta ter. 


Gexnetios oF Domurr Marza.—Genetical in- 
vestigations at the Connecticut Agricultural Experi- 
ment Station (Report 49) have shown that the 
mature and completely developed dormant maize 
seed is the outcome of a‘number of processes m which 
the cumulative action of at least 27 Mendelian factors 
ja essential, and suggest that further work will 

robably reveal the necessity for several more. 
fective seeds may be hereditary or non-hereditary. 
In the former case the condition frequently arises 
by mutation in homozygous inbred strains; it is 
eatimated on an average that one plant m every 
thirty w heterozygous for’ defective seeds. Fer- 
tiligation occurs in these cases, but the development 
of embryo and endosperm fails or 1s rudimentary 
only. on-hereditary defectives fall into four alasses 
according to the cause of their abnormal condition. 
ic defectives erse from failure of- the 
pollen tube to reach the mroropyle, and co uently 
neither embryo nor endosperm is formed. e age 
of the silks and pollen, and probably also environ- 
mental conditions, influence the production of this 
type of seed. Arrested seeds, however, contain both 
embryo and endosperm, but owmg to competition of 
physiological dominance of the adjacent normal 
seeds, their development is retarded. Germiess seeds 
result from a single instead of a double fertilisation 
and lack an embryo, while miniature defectives, 
though normal in form, are reduced in size, due 
ponetble to an abnormal number of chromosomes in 
the end . Altogether thirteen factors have 
bean found which may causs the formation of de- 
fective seeds, and five additional factors which in 
affecting the endosperm may also prevent normal 
seed development. On the other hand, nine factors 
have been found which mduce premature germina- 
tion by mhibiting dormancy and are therefore as 
fatal to the seed as the retarding factors. Binoe the 
heredi units involved in the short period of the 
plant's Lfe between fertilization and the resting stage 
of the embryo are apparently so complex, knowledge 
of those concerned with the ontogeny of the entire 
plant 18 clearly of a rudimentary nature only. 


PALÆONTOLOGY IN BOUTH Arrioa.—Last , for 
the first time in the history of the Geological Society 
of South Africa, the presidential chair was occupied 
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by @ palwsontologist. The annive address by 
Dr. 8. H. Haughton was therefore of exceptional 


interest, since it passed in review the leading facts 
of m knowledge with regard to animal remains 
in South Afrioa, their relation to similar faunas froum» 
other regions, and the many problems that still 
await further discoveries for their solution. Of 186 
marine species from the Bokkeveld Beds, 40 are 
common to South America and 71 are varieties of, 
or are closely allied to, South American forma, The 
fauna contains an almost igible Kuro ele- 
ment, ting that it flourished alo shores 
of the vonin land area that has n oalled 
Falklandia. The South African Permian fauna is 
found in Russia and Sootland, but is absent from 
central Europe. The conclusion is reached that there 


was no across the Tethys by the Iberian 
land-bridge, but that migration occurred by way of 
Syria to Persia or the Caucasus and thenoe north- 


westwards. It is pointed out that much more work 
is necessary to determine the geographical changes 
that have taken place since the Cretaceous, and an 
appeal is made to the universitiss and museums to 
stimulate and enco further interest in the study 
of palæontology, which hitherto m South Africa has 
been regarded as little more than a subsidiary adjunot 


to geology. 


Om CONTAONATION as A Crmatio Factor,—Mr. 
L. A. Ramdas, of the Meteorological Office, Karachi, 
in a letter to the Editor, makes the novel ion 
that the oil which is now being discharged into the 
pea in appreciable quantities, especially by the wreck 
of oil- ing ships, may have a measurable effect on 
the total rainfall of the globe. It is well known that 
oil on a water surface spreads out into a thin 
film, and it is natural to expect this film to interfere 
with the free evaporation of the water, a result which 
has been confirmed by experiment. .A decrease of 
evaporation from the oceans would result in a general 
decrease of rainfall over the globe. Mr. Ramdas 
tested this by comparing the mean annual rainfall at 
142 stations for the two periods 1880—1900 and 1900- 
1920, and he found that the mean of the second peried 
was lees than that of the first by about one per cent. 
over the earth as a whole sate four per oent. over 
the tropics. He recognises that this result is not 
conalusive, but hopes to obtamn further evidence, 
especially by examining the rainfall of individual 

ears in relation to the number of wrecks of oil- 
ships. 


An Ancient THEODoLITeE.—The theodolite in ita 
simplest form is due to Leonard Digges of University 
College, Oxford (about 1550), and was first described 
in 1571 under the name of the ‘Topographical In- 
strument.’ An example of this instrument made by 
Humphrey Cole in 1586, with the improvementa of 
the theodolite of Bleau of a later date, was discovered 
in St. John’s College lib and is now in the Lewis 
Evans collection of scientific mstruments. A reprint 
of Digges’ deacnption in hia “ Pantometrna”’ of 1571 
has been published with a short preface by Dr. R. T. 
Gunther fold Ashmolean Reprinta No. IV. Oxford: 
38.). It consists of seven chapters of Longimetra, 
which with Planimetra and Stereometra formed the 
three books of “‘Pantometria.”’ Copies of the original 
diagrams and plates are given m the reprint. 


Mica.—With the growth of electrical and albed 
industries, the supply of mica has become a matter of 
great unportancs. Ita perfect cleavage, transparency, 
and Jack of colour when in thin sheets ; ita flexibility, 
toughness, and non-conduoctivity of heat and elec- 
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tricity; ita resistance to high temperstures, sudden 
changes of temperature, and to chemical decomposition, 
constitute an assemblage of properties posseased by 
-no other single mineral and by no artificial products. 
The mica of commerce 18 restricted almost entirely to 
the varieties muscovite, potash mica, and phlogopue, 
magnesian mica. Slight differences in the physical 
properties of these micas give rise to forms icularly 
suited for special purposes. Thus the Indian ruby 
mica is the best for condensers; the hard green 
Carolina mica is the most satisfactory for use in stove 
fronta and furnace peep-holes; whilst, on account 
of ıts extreme flatness, the brown mica of certain parts 
of Georgia makes the finest gramophone diaphragms, 
What is known as ‘silver amber,’ an Sita form of 
hlogopite, is, on apcount of ita softness, amployed 
E the commutator segments of D.C. motors 


and_dynamos. In oa short paper on “Mica and 
its International Relationships,’ uy presented. 
to the Institution of Mining and Metallurgy, Mr. 


G. V. Hobson has condensed an extraordinary 
amount of information on the production, distribu- 
tion, and marketing of this mineral, leading up to & 
consideration of international aspects of the 
industry, & de as of vital importance in war and 
becoming one of scarcely less significance in times of 
peace. - 

Taun BurrorT or Coan Workinas.—The sub- 


‘committee appointed. to investigate methods of 
reducing the number of accidenta due to falls of 


ground in the coal-mines of Great Britain has issued: 


three reporte—Papers Nos. 6, 12, and 80—of which 
the latter is now before us (Safety in Mmes Research 


Board: The tel ard of Underground DEB: 
the East Midland Coalfield, Yorkshire, Derbyshire, 
excluding South Derbyshire, and Nottinghamshire. 
London: H.M.8.0.; 2d.). The committee 1s commen- 


ong by studying the methods of support used ın the 
erent elds of Great Britain and 


inting out 
any features which they consider might be more 
generally adopted with advantage. erhaps the 


most important recommendation in the present 
report is that which refers to the tubular steel pro 
largely adopted by the Butterley Company, Limi 
It consists of a steel tube closed at the top, over which 
a slidmg sleeve which can be kept in position 
ja a bolt passing aa a slot in the sleeve, whilst 
the upper of the sleeve carries a wooden plug. 
ight comes on, the wooden plug is crushed 
ın the sleeve, which then slides over the tube, the 
length of slide which the construction admits of being 
about 6 inches. The prop can, of course, be used over 
again by inserting a Fresh wooden plug. It is stated 
that where it is in use only one reportable accident, 
and that not fatal, due to a fall of roof, has ooourred 
during more than a milion man-shifts since the prop 
was introduced more than eight years ago. It 1s 
claimed. that this prop keeps the roof in better oon- 
dition, that it maintains roof height better than 
wooden props, occupies less space, 18 more durable, 
more economical, and eamer to withdraw. The 
report emphasises the need of strict su ion and 
discipline, and regrets that relatively little is 
being done in the matter of -safety instruction. 
j a eet Of a a E ee 
The modest price at which this paper is published. 1s 
intended to bring it within the reach of all, and it is 
to be hoped that coal miners will take advantage of 
the information thus placed at their disposal. 


CONDUCTION OF ExEcTRIOITY THROUGH GasES.— 
Prof. Seeliger’s recent article in the Zewschnfi fur 
Physik (41, p. 535, 1927) illustrates how little is 
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actually known about what takes place in a discharge- 
tube. His own intensity rule, for example, that the 
higher the en required to excite a given line of 
the spectrum of the contained gas, the nearer does 
the region where its brightness is a maximum approach 
the cathode, still awaits an adequate explanation, 
in spite of its apparent simplicity. The number of 
electrons which leave the cathode for each positive 
ion received is unoertain, as well as the mode of 
conduction across the cathode dark space, and exactly 
how this is affected when the cathode is raised in 
ature in order to lower the cathode fall of poten- 
tial. It seems lLkewise im ible at present to reconcile 
the sharp cathode boundary of the negative glow 
formed in most cases, with the apparent continuity 
of the latter and the cathode dark space in pure inert 
gasea. Prof. ne r is specially conoerned with the 
origin of the visble radiation, which may be pro- 
duced either as a result of the recombination of ions, 
or in the return to their normal state of neutral 
molecules excited by electron impact. Some con- 
clusions can be drawn about the relative importance 
of the two processes in different parts of a tube, but 
even then difficulties arise from our meagre knowledge 
both of the relative numbers of free electrons and 
negatively charged molecules which are present, and 
of the nature of the radiation which resulta from 
recombination. Unfortunately, there is no immediate 
prospect of solution of most of these problema. 


MAGNESIUM-COPPEE ALLOYs.—A paper on “ Mag- 
mesium-Copper Alloys rich in Magnesium ” was read 
by Dr. M. Hansen at the recent meeting of the 
Institution of Metals. It is shown that magnesium 
is capable of holding copper in solid solution to the 
extent of about 0-1 per cent. at room 
and about 0°4-0°5 cent. at 485° C. It has not, 
however, been ible to detect any preceptible age- 
hardening ın alloys quenched from 450° C. on standing 
at room temperatures. This appears to be due to 
the fact that, even on quenching, .the compound is 
precipitated as microscopical particles, which coagulate 
as the rate of cooling becomes slower. This 
tion is-acoompanied by a slight decrease of e688 
and a considerable inorease of aA Ageing at 
high temperature results in no perceptible change in 
hardness. 


CoaL CARBONISATION ReroRTs.—The Department 
of Soientific and Industrial Research has issued Fuel 
Research Technical Paper No. 17 (H.M.8.0., 6d. net) 
on “Low Temperature Carbonisation.”’ It is of the 
nature of an interim report on the behaviour of 
vertical retorts erected at H.M. Fuel Research Station, 
Greenwich. These retorts are based in design on 
Scottish shale practice and are of grey cast iron, 
externally heated to 625° C. ina ing of very simple 
construction. They are 21 ft. high. of width ta 
from 7 in. at the top to 1] in. at the A E aa 
provided with mechanical extraction gear. The coal 
dispute of 1926 restricted the supplies and choice of 
coal, but results are given for testa on nine different 
samples. Non-caking nuts were the eamest to work, 
and gave the highest yield of tar and the test 
throughput. i coals received a pranetea 
treatment which reduced trouble due to a 
Fine ooal was dealt with by briquetting. The ‘E’ 
retorta, which have been most suc , have been 
in use for the twelve months ending Dec. 27, 1926, for 
the carbonisation of 1350 tons of coal, and were then 
still fit for further service. With the collaboration of 
the Cast Iron Research Association, & new retort of 
pa metal 18 under construction and will be tested 
ongside those referred to above. 


NATURE ' 


[APRIL 30, 1927 





Water Vapour in the Atmosphere.! 


HE water in the atmosphere is responsible for 
practically all the variations which are classed 
28 weather. o way in which it enters the atmo- 
sphere, the forms in which it is made visible, and the 
manner in which precipitation, whereby it leaves the 
atmosphere, is produced, must always be matters of 
fundamental importance to meteorology and matters 
which lend themselves most readily to methods of 
physical research. 
o fact that water drops can be cooled below 
point without solidifying, and that super- 
cooled water drops can exist in the atmosphere, was 
demonstrated long a by physicists ike Jamin and 
by EEE od ike Assman. That, however, 18 
not the end of the story, and Dr. Kohler has made 
full use of the opportunities which his position aa 
director of the de Observatory provided, to 
Naan iat the matter further. This P Aega 18 
situated in the extreme north of Norway, at a height 
of about 3000 ft. above sea-level, and it experiences 
in the course of the year the full range of variation of 
temperature, wind, and weather. The resulta of 
researches made there in 1920-28 are published in a 
collected form in the memoir under notice. 
The problem was attacked in two ways: 


(1) By mi ic examination of the deposit from 

fog (or cloud) below freezing point ; 
{2) By an examination of coronm sometimes round 
the sun or moon. but more frequently 
round an artificial source of light placed 
on the highest pomt of the O tory 
and observed from a distance of about 70 
yards. 


From microscopic examination it was found that 
even down to temperatures of - 28° C., the drops in 
fog were spherical drops and not crystalline in form. 
Crystals wick fell through the fog mvariably had 
upon them numerous spherical drops which they 
had picked up in their passage. though crystals 
might form on wires and plates exposed to the fog, 
they also invariably had spherical drops on them, 
and. af the exposures were short enough, the first 
deposita were practically invariably drops and not 


The observations of corons are divided broadly 
into three sections : 
(1) Observations in fog at a temperature definitely 
above freezing pomt. 
(2) Observations in fog at a temperature definitely 
` below i int. 
(3) Observations ın clouds the temperature of which 
was not directly observed. 


here are simple relations connecting the a 
by 


radii of the erent rings of a corona form 
spherical dropa, with the radius r of the drops them- 
selves. They are: 


1 220A 

oo 

2 233% 

or , 
where à is the wave-length of the light used. If the 


corona were formed by long thm instead of 
by spherical drops, the formuls connecting the thick- 


1“ Untersuchungen uber dhe Hliemente des Nebels und der Wolken "' 
(Stockholm: Hilding Kohler, 1025 ) 
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Tae CONBTITUTION oF FoG AND CLOUD. 


ness b of the orystal with the angular radii of the 
rings would he different : 


* 


oe l 
namely : sin 6) = 9p, ' sin f= ag 
gin 04 I 
nange gin 6’, 2 
hil sm f, 1:22 
sid Se s 
į an 6, 233 


Measurements of 6,, 6, therefore furnish a criteriom 
for di I tween corons formed by drope 
and corons formed by orystals. 

Dr. Kohler found From his measnrements that the 
corons in fog were always caused by drops and not 
by crystels. One or two measurements appeared to 
be exceptions to the general rule, but these provedi 
on closer examination to be due to ial croum- 
stances, such as rain falling at the tame of measure- 
ment. Observations of coronm in clouds of the 
cumulus, alto-cumulus, and atrato-cumulus type 
showed that these clouds also consisted of drops and 
not arystals, at least on those occasions when they 
caused corons. Observations of coronm in cirrus 
and alto-stratus cloud pointed, however, to a crystalline 
origin. Apart from the evidence of the relative 
SETTNA of 6,, 9, it appeared that if the coronæ 

been caused by drops, the drops must have been 
unusually and mmprobably large, considerably larger 
than the drops in at the Jevel of the Observatory. 
Corons formed by these clouds appear, therefore, to 
be caused by ice crystals, a deduction supported by 
the fact that aviators find clouds of the alto-stratus 
type full of ice crystals, though they do not consist 
entirely of ice . Bome years ago, however, 
Dr. Simpson, in discussing observations of corons im 
the Antarctic, gave reasons for supposing that ice 
crystals in the atmosphere could not cause corons, 
and in & later section of his paper, Dr. Kohler runs 
away from the first and obvious deduction from his 
measurements and leans to the conclusion that in the 
alto-stratus and cirro-stratus clouds, the corons are 
caused by drops mixed with . His reasons 
for rejecting the crystal hypothesis do not appear to 
be entirely conclusive, and the question whether 
corons are caused m some cases by crystals is still 
an open one. g 

Dr. Kohler found drops of different sizes in fogs ; 
@ fog causing coron did appear to be constituted for 
the moment of drops of mmilar size, but as the 
diameters of the coronæ changed it was evident that 
the radii of the drops also When the 
results of some thousands of measurements were 
arranged accordmg to the frequency of occurrence 
of drops of different sizes, the frequency distribution 
was not, a8 one might have expected a priori, acoord- 
ing to the normal curve of errors, but maxma and 
minima occurred at those values which the radii of 
the drops would have if drops were made by the 
combination of two, four, eight, sixteen, etc., primal 
drops. If m were the mass of the primal drop, then 
the other drops had masses 2m, 4m, 8m, l6m, eto. 
Many years ago, Defant published some observations 
of the sizea of ram drops which pointed to a similar 
law, but the sizes of Defant’s rain drops were 10-100 
times the size of the dropa m Dr. ‘Kohler’s fogs. It 
18 difficult to see why an original set of drops of 
uniform size should be produced, but 1f a layer of 
such primal drops were formed and these primal 
drops to combine by two’s, the resulting drops 
would fall through the atmosphere at a different rate 
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from the primal drops. These combined drops would 
therefore have a bigger chance of meeting one 
another than of meeting a primal drop. There would 
be a tendency towards a greater production of drops 
consisting of 4 primal drops than of drops oo 

of 3 primal drops, and the proceas would be 
es oe Sa Re ls oe 

the pri drops, . Ko 0) Be 

with diameters m ho aoaaa of Ja and 8u 
respectively, but the 74 group was far and away the 


most frequent. l 
From an analysis of the rime deposited at the Halde 


Observatory from fog or cloud, Dr. Kohler found 
that the average amount of chlorine present was 
practically the same as the average amount found in 
rain water collected at Cirencester by Kinch. The 
actual amount present m samples of rime collected 
on different eet varied very greatly 5 n 
average was about 3- per kilogram o 
Time, and the tities cane aa occasions varied 
from 0:07 to 56 milligrams. From an 
analysis of the results it was found that the same 
law existed among tbe chlorine amounts as am the 
sizes of the water drope; that is, amounts 4, t t 
or 2, 4, 6, 8 times the average amount, 3-5 

per kilogram, were found, but there were practically 
ho intermediate amounts. Dr. Kohler considers that 
the nuclei of condensation are nuclei of salt carried 
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into the atmosphere from the sea, and that these salt — 
nuclei also follow the law of 2. The weight of the 
primal salt particle is computed to be 1:8879 x 10°" 
a oe of water in the atmosphere are there- 
ore really salt solutions of greater or leas strength. The 
depends n the water vapour pressure and 
the tem ture of the air. If the vapour preasure 
falls or the tem ture rises, water is evaporated fram 
the drops until the solution becomes strong enough 
to be m rium with its surroun and 
vioo Versa. the growth or decrease of drops by 
such processes is continuous, there ought to be drops 
of all sizes, which is contrary to the law of distribution 
of sizes of drops found m the earlier oy of the paper. 
The paper is full of interest. observations 
collec m it are invaluable, and the information 
about the range of sizes of drops from about 4u to 
20 is most important. Dr. Kohler has endeavoured 
to apply in statistical sense the criterion which he 
himse i enunciates, that if meteorology is to exist as 
an exact science, it is necessary to be oritical of 
hypotheses even when they appear to be more or 
leas well founded; but nevertheleas one feels that 
independent testimony—dare one hope, from Scot- 
land—is required of fis law of 2, bath the size of 
drops and in the amount of chlorine’ present, before 
it can be included among the establi facta of 
meteorology. E. Gown. 


The Lunar Eclipses of 1927. 


THERE are to be two lunar eclipses in 1927, about 
the middle and end of the year. Some of their 
relations to the earth’s atmosphere are as follows : 

Juna 15, 1927.—The first eclipse is at ite height 
{mid-eclipse) at 8% 24-2", Universal Time, but the 
moon barely gets within the umbra on the north side 
of the earth’s shadow. The radius of the geometrical 
umbra is 40’-8; the outer limb of the moon at mid- 
eclipse is distant 40-7 from mid-shadow. At this 
moment the edge of the shadow nearest to the moon’s 
limb is cast by the earth’s surface and atmosphere 
at about W. 97°:3, N. 63°-75, in the neighbourhood of 
Baker Lake, which drains into Chesterfield Inlet, 
on the weet shore of Hudson Bay. It would be 
interesting to know the weather, cloud, and sky 
conditions m this ion at that moment. But the 
atlas indicates any population there. _ 

In the eclipse of Nov. 4, l 92, the outer limb of 
the moon was 43’:0 from mid-shadow, the radius of 
the geometrical umbra was 46’-4, go that the immersion 
was deeper than in the coming case. But Gale, at 
Sydney, N.8.W., reported the limb so bright as to 

the impreesion that the ecli was not total ; 
Kummel, also at 8 ey, said y that ıt was 
not total; Do at Hong Kong, remarked on the 
brilliancy of the immersed lmb. We may expect 
this time an Opon T to observe the density of 


the earth’s ow very near to the but due to 
weather and climatic conditions very ifferent from 
thogs which ruled in 1892. Then the grazing-point 


was over water, between Iceland and Norway, north 
of the Shetland Islands. . 
- The last rays on the moon’s limb at first contact 
with the umbra the earth’s surface or atmo- 
sphere about W. 174°-7, N. 32°-7. This is at sunset 
on the open Pacific, north of Pearl and Hermes. The 
rays at last contact in like manner graze about 
_69°-1, N. 17°-6, a point at sunrise in the Caribbean 
Sea, considerably south of Catalina Island, south of 
Santo Domingo. Observations of weather, cloud, and 
aky at these pointa are desired, for comparison with 
direct observations of the shadow edge at these 
moments. 
. The two internal contacts at this eclipse come so 
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close together that they are scarcely separable from 
mid-eclipse. At mid-eclipse the sunrise-sunset line, 
centred about the sub-solar point at E. 54°-0, N. 23°-8, 


ee 0 Saari Cac Paps A cael mg hae 
= oN ew Guinea, Gulf of Carpentaria, and 
aa perpen Of all this great circle, however, 
only & tion, perhaps 35°, on the two sides of the 
Baler Lake region, is effective in illuminating the 


a moon. 

. 8.—The second lunar eclipse, on Dec. 8, with 
middle at 175 34-6", Universal Time, is of much deeper 
immersion, 11’ or more at most, in the southern half 
of the shadow. ‘The mner (north) limb of the moon 
just covera the middle of the shadow. The grazing 
light at the contacts comes from regions about the 
points indicated : 

Firat Contact; E. 41°-6, 8. 25°-7, in the Mozam- 
bique Channel, between Tullear and Europa Island, 
at sunset. 

Second Contact ; E. 51°-0, S. 51°-8, in the Sea Tang, 
south of the Crozeta, at sunset. 

Third Contact; E. 164°:4, 8. 22°-0, south-west of 
New Caledonia, at sunrise. 

Fourth Contact; E. 157°:0, 8. 3°-5, north-east of 
Bougainville Island, at sunrise. 
Observations of weather, cloud, and sky at these 


„pointa are desired, for comparison with observations 


of the shadow edge at the contacta. 

At mud-eclipse the sunrise-sunset line is centred 
about the subsolar point at W. 85° 75, 8. 22°-7, and 
oreo over or near Kaiser Wilhelm Land, Fiji 

ds, Sitka, Baffin Land, Cape Farewell, Tim- 
buctoo, Mossamedes, Cape Town. e whole southern 
half of this great circle 18 effective in illuminating the 
eck moon at this moment. 
he mere naming of the grag Pone above 
indicates that observations within a few degrees of 
them are unlikely to be obtained. Stall, it is desired 
that persons near any such, at sea or ashore, report 
their observations of weather, cloud, and sky at the 
sunrise or sunset mbdments indicated, either to a 
scientific journal or to the address, Lunar a an 
ha College Observatory, Cambridge, Mass., 
A. 
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University and Educational Intelligence. 


CamBripgE.—The Linacre Lecture will be delivered 
on Friday, May 6, by Dr. J. A. Murray, Director of 
the Imperial cer Research Fund, on the subject 
of ‘ triple New Growtha.”’ 


Lonpon.—Applioations are invited (until July 1) 
for the Laura de Saliceto studentship, of the annual 
value of £150, for the advancement of cancer research ; 
also (until June 15), for grants from the Thomas 
Smythe Hughes Fund for assisting medical reaearch. 
The appheations should be addressed to the Academic 
Registrar of the Univeraity, South Kensington. 


Guasaow.—At the ceremony of graduation held 
on Saturday, April 28, the follow University 
Tizes, among others, were awarded : o Captam 
F. S. Ranken, V.C, Memorial Prze to the student 
who obtained the e marks in the subject of 
pathology in the professional examinations held ın 
the year 1926, to Andrew M. Wyllie; Thomson Prize 
in phy for an essay on “The Economic 
G aphy of the Lanarkshire Coalfield,” to David 
W. Cousin; Bellahouston Gold Medals for emment 
merit in theses for M.D. to Dr. George M. Wishart 
and Dr. Donald M‘Intyre; Struthers Gold Medal 
and Prize for research on “The Development of 
the Vascular System in the Human Ovum prior 
to the Establishment of the Heart,” to Dr. Donald 
M'Intyre. 

Sr. ANDREWS. —The University Court has appointed 
Dr. George J. Robertson, St. Andrews, to the 
lectureship in chemistry m the United College, 
vacant rough the resignation of Dr. (George 
MacOwan. 





Dr. PETER Q. CARTER, of the Chemistry Research 
Laboratory, United College, University of St. 
Andrews, has been appointed to a | p in 
organic chemistry ın the University of Sydney. 


Ir w exactly two years since the Hebrew Uni- 
versity of Jeruealem was inaugurated by Lord 
Balfour, and it 18 of conaiderable interest to examine 
the progreas that has been made. An account of 
this p is contained m & recent circular sent 
out by the Board of Governors. The work of the 
University is at present mainly directed towards 
research, and the lectures delivered are intended for 

uate students. In the Institute of Jewish 
tudiea and in the Arabic section of the Sahool of 
Onental Studies, a number of graduate courses are 
ing delivered by twelve professors and lecturers. 
the Institute of Chemistry, research workers are 

trained, and many papers have been published. 
A Department of Hygiene has been eee to 
investigate problems in epidemiology. portant 
fugdamental work has been carri 


In 
be 


out in the 


_ Department of Microbiology. An Institute of Pales- 


tune Natural History 1s being o Prepara- 
tions are ın hand for a Mathematics Department and 
for the erection of a Physics eee Great 
rogrees has been made with the Library, which now 
hag 140,000 volumes, and many valuable scientific 
collections have been acquired. The annual budget 
of the University 1s at present £35,000, and the 
academic staff numbers about . Stepe are 
being taken to widen the scope of the Univeraty, 
with special reference to the introductaon of more 
extended and the consolidation of some of 
the chief departments and sub-faculties. 
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Calendar of Discovery and Invention. 


May 1, 1843.—On this- day was published the 
“ Manual of British Botany,” a work in which 
Charles Cardale Babington critically compared the 
native flora of Britain with continental planta. 

May I, 1866.— from the first as the 
leading meteorological journal of the world, the 
Metsorologieche Zewechrift was started by Julius Hann 
on May 1, 1866, and he continued to edit it with 


various colleagues until 1921. Its origmal name 
Gesellacha. 


was the Zetischrift der Oslerreichtachen ft 
May 2, 1800.—Construc & voltaic pile by the 


aid of the mformation in Volta’s famous letter to 
Sir Joseph Banks in March 1800, Nicholson and 
Carlisle, on May 2, 1800, demonstrated that water 
could be split up into its constituent gases by the 
passage of œ current of Pee A pile 
contamed 36 half-crowns and 36 zinc : 

May 3, 1715.—Down to the eighteenth century, 
accounts of total solar eclipses are meagre. That of 
May 3, 1715, was observed, however, by several 
astronomers in land, and Halley has left an interest- 
ing account of it. “‘I forbear to mention,” he says. 
“the chill and damp which attended the darkness of 
this eclipse, of which most spectators were sensible 
and equally judges. Nor shall I trouble you with 
the concern that in all sorta of animals, 
birds, beasts, and es, upon the extinction of the 
sun, aince ourselves could not behold it without 
some sense of horror.” 

May 3, 1865.—While serving as a sergeant in the 
Garibaldean Wars of 1859, Paainotti thought out the 
principle of the ring armature dynamo. He con- 
structed such a © in 1860, and described his 
invention on May 3, 1865, in the scientafic journal 
Il nuovo omenio Gramme’s re-invantion of the 
sion yaaa in 1870 was done without any knowledge 
of the work of Pacmoti. 

May 5, 1707.—In his “Memoirs,” Whiston says: 
““ Mr. Cotes and I began our first course of philo- 
sophical expermments at Cambridge, May 5, 1707. In 
the performance of which certain hydrostatick and 
pneumatick lectures were composed: they were in 
number twenty-four, the one-half by Mr. Cotes and 
the other half by myself, which lectures were after- 
wards made use of in the lke (enlarged) course 
which Mr. Hauksbee and I performed many years in 
London.” 

May 6, 1845.—On this day Wheateatone and Cooke 
patented the single needle telegraph instrument 
which has remained in use for more than eighty 
years. | 
May 6, 1886.—One of the most mportant contribu- 
tions to the study of d o design was the paper 
on dynamo-electric machmery by J ohn and Edward 
Hopkinson, read to the Royal Society on May 6, 1886. 
The first part of the paper was devoted to the con- 
struction of a characteristic curve for a machine of 
given dimensions, and the second part to a descrip- 
tion of actual experiments with a dynamo, which 
were carned out at the Salford Iron Works of Mather 
and Platt. 

May 6, 1896.—Commencing his experiments on 
planes moving through the air in 1887, ey 
showed that relatively little power was to 
sustain @ given weight if the horizontal velocity 
reached a certain . Putting his ideas into 
practice. he made-a steam-driven model aeroplane 
weighing about 25 pounds, which on May 6, 1896, at 
Quantico, Virginia, flew for about 1000 yards. 

i E. ©. 8. 
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Societies and Academies. 


LONDON. 


British Mycological Society, Mar. 19.—W. R. I. 
Cook: Influence of environment on Jagnéera Junot. 
Examination of natural habitats shows that slightly 
acid water with excess of iron favours growth of the 

Laboratory experiments show that light is 
& more important in determining infection, as 


when exposed to light, roota are not infected and any 


existing infection disa —Miss M. P. Hall: 
Zonation in cultures of Monisia i . Cultures 
show concentric bands of sterile mycelium with bands 
of conidia, which are controlled by the medium. The 
initial reaction should be acid unless mduces 
acidity, and the concentration should not cause 
ing. Conidia are produced in light but not in 
darkness. Zonation can also be produced by tem- 
variation.— K..R. Mohendra: Variation im 

s Malorum. Spores froma pycnidimm 

a stram of S. Malorum gave two ki of cultures, 
black and white. The ratio between the two was not 


constant, the whites in ing from three to one until 
the blacks had almost gone. Spores from a saimgle 
white pycnidium gave white individuals only : spores 
from amgle black idium gave mainly black but 


also a few white. 8 Paro ae of white colonies 
could be mareased b ted culture, but one strain 
gave only black individuals. White strams show a 
consid le amount of variation in spore formation.— 
E. Wyllie Fenton: Seed mixtures and incidence of 

diseases. Plots grazed and mown for hay 
were sown with different seed mixtures. One of 
the grazed plota and all the ha 
yellow with U Daciylidis. 
reasonable amount of clover oe the grasses of a 
sufficient supply of nitrogen.—E. H. Ellis: Fungi in 
Japanese carvings. An account of the fungi conven- 
tionalised in Japanese netsukes. 


‘Physical Society, Mar. 25.—E. Mallett: Acoustical 
experiments with a mechanical vibrator. Prelonmary 
experiments are described with a mechanical device 
vibrating a piston at one end of a tube so that a sound 
wave is emitted at the other. The particle velocities 
in the sound wave are measured by a Rayleigh diso, 
and resonance curves are drawn. een in the 
sound wave can be calculated from the results. The 
experiments are directed towards obtaining a standard 
source of sound, and the results are enco ing .— 
E. T. Paris: On the stationary-wave method of 
measuring sound-absorption at normal incidence. 
The apparatus differs from that used by earlier 
workers in the use of (1) a small tuned hot-wire 
microphone for d ming relative preasure-ampli- 
tudes m’ the sound-waves ; (2) the employment of a 
steady valve-driven source of sound with arrangements 
for mamtaming the strength at a constant value; 
(3) the screening of source and experimental pipe from 
disturbances due to the movements of the i AEREN 
The relation. between the response of the mi hone 
and the amplitude of the preasure-variation in the 
sound-wave is eliminated. J. H. Awbery and Her 
Griffiths: A ball and tube flowmeter suitable for 
preasure circuite. This robust form of the Ewing ball 
and tube flowmeter is suitable for the metering of gases 
or liquids under pressure, as for example the ammonia 
in a refrigerating plant. ~ The necessary preesure-tight 
joints for connecting the conical tube to the circuit 
are d and also a device for cutting off the 
flow should the tube fail. 


Optical Society, April 7.—C. V. Raman: Huyghens’ 
principle and the phenomena of total reflection. The 
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henomensa of total reflection are considered de novo 
the viewpoint of the principle of Huyghens, 
which enables us to evaluate the disturbance appearmg 
in the second medium when light is incident on the 
boundary between two media and is totally reflected 
into the first medium. The disturbance takes the 
form of a cial wave moving parallel to the 
boundary and involves an acceleration of the reflected 
wave with reference to the incident wave, which is 
zero at critical incidence. The intensity of the 
ial wave at critical incidence is greater for the 
component having the etio veotor allel to 
the surface, but diminishes more rapidly with increas- 
ing incidence than for the component having the 
electric vector el to the surface. The phase 
angle between. two components is an acute angle, 
in ent with the classical treatment based on 
the Prena formuls®, but in ua; daa with the 
conclusions of Lord Kelvin and uster.—H. W. 
Lee: The Hartmann formula for the dispermon of 
lass. The Hartmann formula is accurate within the 
limita of the Pulfrich refractometer. Optical 
can be divided into three well-marked classes by their 
Hartmann constante, with linear relations between 
the constants in each class. 


CAMBRIDGH. 


Philosophical Society, Mar. 14.—G. I. Taylor: An 
i streams of 


Instability seta in when the upper stream attains a 
certain velocity.—O. D. Elis and W. A. Wooster : 
The absolute intensities of the y-rays of radium-B and 
radium-C. The measured intensities of the groups 
in the £$-ray spectra of these bodies, due to the 
internal conversion of the y-rays in the atom that 
emits them, are used. The magnitude and rate of 
variation with of the internal conversion 
coefficient is determined by considering the total 
en and total number of the emitted y-rays, both 
of which have been measured. To account for the 
measurements the internal conversion coeficient must 
vary approximately as the inverse 2-65th power of the 
Frequency and have a value of 0-12 at a frequency corre- 
ding to 8-54x10* volta. This result strengthens 
evidence for ical reality of Internal conversion. 
Using this ient the intensities of the y-rays are 
obtained directly from the intensities of the f-ray 
lines. One poe. result is the amount of 
concentrated in the hi frequencies.—P. M. X. 
Blackett: The limita of classical scatter The 
condition gi by de Broglie for the validity of 
poomisiieal opie 18 applied to the waves associated 
with a material icle ; in particular to find the 
limits of classical scattering of a-particles by nucleis— 
J. A. Gaunt: The stopping power of hy atoms 
for a-particles according to the aot ERE cs. The 
classioal theory of the stopping o pee ae 
well with on ent, wien Racal ie eee the 
transfer of energy to atoms at a considerable distance 
from the track. The limitations imposed by the 
stationary states of the old quantum theory seriously 
diminish the effect of the leas close encounters. The 
new mechanics avoids this starvation of the more 
distant atoms. The deflexion of the a- icle is 


nearly the same as on the classical theory. 
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DUBLIN. 


Royal Dublin Society, Mar. 22.—L. B. Smyth: The 
index foasil of the Cleistopora zone. New material 
from Hook Head, Co. We. 
re-exammation of the 8.-W. Province specimens, 
shows that this is not a Cleistopora. perenne 
fibrous coanenchyma, and a "Wraghanie 
and is therefore placed in 
M*Coy’s Asireopora antiqua is eed: and nn 
nat name rejected. The name Vaughania vetus 
is A portion of ita ontogeny is worked out. 
—Dorothy Beckett: The influence o separation and 

ion on the size and distribution of fat globules 
m milk and cream. By direct measurement and 
counting on photographs at magnifications of 250 and 
800 of samples of in which the ave age diameter 
of globule was 3°7u, and those than 6 contained 
.,9 cent. of the fat, it was found that the distribution 
of the smaller globules was unchanged by the creamery 
process, but in the final cream 86 per cent. of fat was 
contained m globules ranging from 6 to 244.—H. H. 
Poole: A convenient method of charging electro- 
scopes. A well-insulated variable air condenser of 
capacity about 0-001. F., as used in radio reception, 
tly or DO maa T an commodo 
eta D.C. maing then connected to tind 

Id and the ca care the poten 
3 raised to A d voltage ng ain the liil 

iy ice nega an voltages. of 
Se e to woes ound to work well the 
electroscope used, which, having 4 relatively heavy 
gold leaf, requires a large potential. Lower 
Initial potentials could probably used with many 
electroscopes, especially if a ‘square law’ condenser 
were used. 


Royal Irish Academy, Apri 11-——J. L. Synge: 
Mathematical investigation of the thrust enced 
by a cylinder of any section in & current of invisaid 
liquid, the motion being periodic and a regular train 
of vortaces bemg formed. The formula obtained 
differs from that of Kármán, which only contains the 
first term. (2) Time measurement in an isotropic 
space-frame. ‘The transitivity of simultanaity (if A 
is simultaneous to B and B is simultaneous to O, then 
A is simultaneous to O) is here proved on the simple 
assumption that the space-frame is isotropic with 
respect to light propagation. 


PARI. 


Academy of Sclences, Mar. 21.—C. Matignon and 
Mille. i Marchal. The reducing properties of 
The isolation of barium, magnesium, 
potaastu, and aluminium. At & temperature of 
200°-1800° O., én vaouo, beryllium, gives no a le 
amount of vapour, and this, wi ne heh beef 
oqmbustion in o renders this metal a valuable 
reducing t: are given of the reduction of 


converted under the same conditions into calcium 
suboxide.—Pierre Termier: The tectonic problem of 
‘Vanoise and aini DeOe saat Alps).—André 
Spaa Rotati hares. A method for sup- 
pis lamen or thouses by radio 
Ge ea Guillet and Albert Rouz: Tho ganos 
d in brass, aluminium, and its alloys 
E R ee ee oe 
ioxide and monoxide, hydrogen and nitrogen). 
Aluminium gave 0-14 of its volume of gas (carbon 
dioxide and monoxide and h ).—Beniamino 
Segre: The cubic indicator of the linear projective 
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element of a surface.—Pierre Humbert: Differential 
equations which generalise Lamé’s equation.—Ostave 
Onicescu: The tation of a function by an 
ensemble of functions and the integral equations 


which reault.—W. Margoulis: New ental 

Acer Dorrit on the helices of helicopters.—P. Dejean : 
e E A hard by compreseion.— 

RW Wavre: o stratification of the olante in surfaces 


of equal density.—H. André :` The electrical 
perties of some metallic oompounds. Silver ealphide 
i capable of absorbing a certain quantity of 
at a low temperature. This mixture has an el 
conductivity which E fishtod east Leis Pista 
and is susceptible of numerous industrial applications 
—Vaulot : e constants of a passive qua le.— 
Léon and Eugene Bloch: The fluorescence of chlorine 
and bromine.—E. Doumer: The electrolysis of 
aqueous solutions of pure oxalic acid. A mixture of 
carbon dioxide and oxygen is evolved at the Anode; 
the rtion with the current densi 
H. Colin and Mile. A. Chaudin: Mutarotation the 
alkalmity of the medium. The action of soda and 
of ammonia on the change in rotation of glucose are 
panal down to a concentration of N/5500.—W. 
patief and Orloff: The hydrogenation of pina Te 
tone and of ee ee ee T . Fron, 
and M. Fournier: e characterisation of old wood 
as compared with green wood. Old stored wood has 
a different comp from new wood of the same 
Bpecies. This oan. be detected by micro- 
a oE G7 > aaa a dhe ty dre 
ion concentration of the water soluble extract.— 
Const. A. Eténas: Disco of the lower marine 
Pliocene in the island of N 8ea).—P. 
Martens: Vital observation of karyokinesis.— j 
Coupin: The mfluence of calcium on Pernodllsm 
giauourn. It is inexact to say that calcium is useless 
ee lauoum, smnce ite presence is necessary to the 
ormation of the conidia.—H. Mitége: Sudden 
oe of a barley with smooth beard.—Robert 
Lami: The liberation, folowing traumatiam, of 
fungoid symbiosis of the young planta of Cattleyes.— 
J. Dumont: The weight ratios of the reacting bodies 
in colloidal flocoulationsa—D. Bach: The nitrogen 
nutrition in the Muocorines. The assimilation of 
ammonisceal salta.—L. Ambard and F. Schmid: The 
excitability of the nerve centres as a function of their 
charge of hydrochloric acid.—Ch. Achard, Léon Binet, 


hur 


and A. Leblanc: Death in a superoxygenated 
atmosphere. An excess of o ed er over the normal 
atmospheric proportion causes death m animals. It 
is concluded that inhalations of pure oxy used in 
therapeutics should not be too prolange .—Charlea 
Richet: Observations on the communica- 


tion. The author’s o ions made in 1904 
confirm. the conchisions given in the preceding paper. 
foe living a caacane E a an 
sO aa eee ee i 
e an- 


—Raymond-Hamet 
gonan ofh o and adranaline.—J. Chevallier 
and. Ripert: The pharmacodynamic: action and 
physiological titration of tions of flowers of 
pyrethrum.—E. Grynfeltt aad H. J. Guibert: The 
genesis of the fibroid weft of cicatricial tissue in ex- 
perimental suppurations of the subcutaneous conjunc- 

tive.— Alfred Maubert: The influence’of thorium-X 

on laccase. In doses between l and 5 micro- 
thorium-X causes an activation of lacoase: 

m quantities of more than 10 micrograms, complete 
inactivation of the ferment is uced.—Q. Levaditi : 
The action of bismuth in syphilis.— 
E. Ducloux and Mlle. G. Cordier: A method 
of immunisation by slow resorption of virulent 


antigens. 
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VIENNA: 


Academy of Sciences, Feb. 24.—J. Hertzka: Rela- 

sions between the fondamental chemical numbers.— 
BD. Balarew: The ria between the hydrates of 
salcium sulphate——T. Radakovic: The interpolation 
of fonctions of several variables.—F. Emich: The 
observation of ‘streaks’ (Schlieren) in chemical 
axperimenta. Toepler showed that the observation 
of flaws was one of the most sensitive methods m 
optics. This method is applied to ing with the 
«microscope the purity and identity of quantities 
of ftmd distillates’ —F. Trauth: Geol of the 
1orthern Radstadter Tauern and of their foot-hills. 


Waseineton, D.C. 


National Academy of Sciences (Proc., Vol. 18, No. 1, 
January).— George B. Kistiakowsky: The activation 
of “aaa by adsorption. Measurements were made in 
ag vacuum calorimeter of the heats of adsorption 
<f hydrogen on a copper catalyst, before and after 
mpoisoning by o and of car monoxide on the 
«active . Nome of the adsorbed gas appears 
to be activated by the flelds of farce surrounding 
<insaturated surface atoms; o oxidises pre- 
ferentially the most unsatura surface atoms.— 
D. H. Kabakjian : Luminescence due to radioactivity. 
Three types of such luminescence exist. The first, 


shown by synthetic zino sulphide under the action of 
a-ra an equilibrium condition is reached, may 
Þe due to the destruction and re-formation of active 


«entres in the substance. The second is shown by 
eo radium or radium bromide ; the substance shows 
uminescence after heati Certain stable molecular 
-configurationg are formed at high temperature and 
ist on cooling until attacked by an a-partiole, 
e third type, thermo-luminescence, is shown by 
fluorite ey iors Energy is furnished by a-, 8- or 
y-Tays and set free by molecular agitation in the 
crystal. The lower the temperature the more en 
is absorbed, and heating the orystal a herwanda 
intensifies the taminescence.—J. C. Slater: Radiation 
and absorption on I ‘a th .—Carl „R. 
Doering: e death rate from diphtheria in Masa- 
chusetts for 51 years, 1875-1925. In 1875 the death 
rate was nearly 200 per 100,000 of po tion : since 
then there has been a steady rate of decline of about 
5:5 per oent. per annum. Figures for New York show 
a mmilar decline. The highest rates of decline 
(1892-1908) occur when the use of antitoxin and 
bacteriological diagnosis were spreading, but the 
are only doubtfully significant statistically.— 
ward L. Thorndike: fundamental theorem in 
modiflability. If a certain situation promotes ane 
of a number of nse, the frequency of the use 
of one ‘connexion’ causing a certain response does 
not increase its at the expense of other 
‘ connexions ’ causing different responses. Facilitation 
and inhibition among the ‘ connexions’ from a situa- 
tion cannot be explained by ‘a drainage theory’ towards 
the stronger ‘connexion. —N. D. M. Hirsch: Asummary 
of some of the results from an experimental study of 
the East Kentu mountaineers. H. Shull: 
Crogaing over in the third linkage group of Œnothera. 
The gene for double flowers (mut. supplena) in 
Gi. Lamarckiana is closely H with that for old- 
gold colour (mut. vetourea); the crossing - over 
observed is considered to consist in the exchange of 
factors between the two chromosomes of the same 
pair.—G@. A. Miller: Groups generated by two 
cna of order three whose product is of order 
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Piped Teea e a Boya Boao Or TEDA ae e 
192. Pp. 1v+106+11 plates (Hobart’ Tasmanian Museum.) 10s 
Unwn of Bouth Afros : 


the Beason 1928-24 By D. W McKellar. wW. 8d. Bence Bulletin 
No. 58. Tne Manofacture of Loaf and Varreties of Cheese. By 
Prof E ne a o Pp. %9. id. 
Prmti Beta ta ca. 

Agrousn aoa] Rasearah ani and Memoranda. No 1060 
#43): Fl Positions of Control Surfaces of Bristol Fighter. By 

pt. G. T. (Atb. Stability, Full Seale tw., 40 —T. P25.) 
Pp. 6+6 plates. 6d nes. No 1068 (Ae. 200): The Boala Determina- 
tion of the Lateral Resistanos Derivatayes ot a Bristol Fighter Aeroplane. 
Part n: The Determination of the Rate of Turn Denvetives. By H M. 
Garner. (A tb. cen Fall Boelo a 43,—T. 740.) Pp. 4 %&. 
net, (London: H.M. Siatonery Office. 

Hmyre Cotton Growing Report on the Oharacte:lsios 
of Several Crops that may be suitable as Rotation Orops with Ootton m 
East Arrie and ho Nar aor pd eae lean, TOOD anal ee 
By H O. Beampeon, Pp. 28. (London; Hbpire Growing Corpora- 
tom.) ls 

The Journal of the Institution of Bie ee Edited by 
P. F. Rowell Yol. 6, No. er April Pp. +x. (London. 
B. and F. N. Bpon, Ltd.) 10s 

The Oarn United Trost. Thirteenth Annual Report (far 
the Year ending 81st December 10%) subontted by the Hxreontare Oom- 
mittes to the Trustees on Friday, llth Merch 1927. Pp. u+110. 
(Dunfermlime.) 

The Bouth African Journal of Boience. Vol 28: Being the Report of 
the Twenty-fourth Annual M of the Bonth African Association for 
the Advanc-ment of Science, Pre 1926, July 5-10. Pp, xliv+1160. 
Johannesburg.) 85s. net. 

Board of E an Vacation Courses in Hngland and Wales, 1917. 


1L (London: H.M Station 
Tra of the Boolety of Glass Vol 11, oy eae 


Botan 
1926. Pp. iv+496+4+900+11 plates. 


15s. net. 

Aeronautical Research Committee : end Memoranda. No 
1057: On the Caleulation of Stresses in the Hulls of Rimd Airships 
By R. VY. Southwell. (R. 88 Wemonal Pore Essay, 1996.) Pp. 40. 
(London : H.M. Stationery Offies.) Is Od. 

Leeds Universtty: t of Pathology and Bacteriology. 
Annual Re 1926, by Prof. Matthew J. Stewart and Prof J. W. 
MoaLeod. 1%, (Leeds) 


Forgas, 


Proceedings of the United States National Museum. Vol. 60, Art. 16: 
A Revision of the Paramtio Wasps of the Subfamily Braconinae occurring 
in America north of Memeo. By O. F. W. Muesebeok. o 12 ) 
T3+2 parles Vol 70, Art 18: Oontribution to the y of 
Chinese Finless read gest M EOR By A Braner Howell. 
pe 2642.) Pp 4841 plte VoL Art, 16: Foraminifera ot the Gents 

bergina and its Bpecies. By Joseph A. Cushman, (No. 2665) Pp. 
8+3 plates, Vol 70, Art, 20: The and Properties of OLloro- 
a new Arsenate from Franklin, New sEm By William F., 

re) 


hag, M Berman and Robert B ( 00.) Pp 6 
VoL Tl, Art 2: The Beetles of the Famuy Olermdae collected on the 
Mulford Biological faon of the Amaron Bann 1921-1072 By 


Edward A. Ohapin. o. 2674) Pp. 10. (Washington, D.Q. : Govern- 
ment Prnting on.) 

Publeations of the Kapteyn Astronomical Laboretory at Groningen. 
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Co-operation in Research throughout the 
British Empire. 
NE of the most useful discussions at the 
Congress of the Universities of the Empire 
held at Cambridge last year, the official Report? of 
which has been published, was on “ Co-operation 
in Research throughout the Empire.” The subject 
is so attractive and appropriate to the times m 
which we are living that one may be pardoned for 
overlooking how modern is the idea of co-operation 
in the field of scientific research. Diogenes living 
in his tub, and asking-nothing of the kings and 
satraps of the world except to get out of the 
sunlight, represents the traditional conception of 
a philosopher. Newman, in the preface to his 
“ Discourses on the Scope and Nature of Univer- 
sity Education,” insists on the necessary solitude 
of the scientific investigator. ‘‘ The common sense 
of mankind,” he says, ‘‘ has associated the search 
after truth with seclusion and quiet.” The 
greatest thinkers are men of absent minds and 
idiosyncratic habits. Pythagoras lived for a time 
in a cave; Thales refused the invitation of princes. 
Friar Bacon lived in’ his tower upon the Isis; 
Newton in an intense severity of meditation which 
almost shook his reason. Who among his con- 


.temporaries, we may well ask, could claim to 


share the labours 

“ Of Newton, with his prism and silent face, 

we eral of a mind for ar agiit 
o Beas O o 

In Newman’s opinion, to discover and to teach 
are distinct gifts, not commonly found in the same 
person. This idea may explain the tentative way 
in which the teaching universities of Great Britain 
took up the work of scientific research. In Vio- 
torian Oxford, the Rev. C. L. Dodgson—better 
known as Lewis Carroll, the author of ‘ Alice in 
Wonderland ”—ridiouled the claims of science to 
& place in university curricula. Science, he says, 
sat weeping at the gates. Oxford admitted her 
and housed her royally, adorning her palace with 
retorts and reagents and making it a charnel- 
house of bones. When the students sniffed at the 
sulphuretted hydrogen and turned away, science 
said: “Give me no more youths to teach; and 
pay me handsomely and let me think.” Making 
allowance for the whimsicality of the author of 
“ Alice in Wonderland,” we may acknowledge a 
modicum of truth in this description `f the origin 


1 Third oe ee tae Beat hoe Pee Bopo ot 
Proosedings. ' Pp. xmb + 
(London: TI. Bell and Sons, Ltd., 1926.) bagi A 
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~ of scientific research at Oxford. The sister uni- 
, versity organised its research work more deliber- 


ately; but only in recent years has scientific 
research received full recognition in our ancient 


` As to the Government, nothing leas than the 


greatest war in history was necessary to bring 
about active participation m this work. The 
bombs from enemy airships were actually dropping 
on London when the organisation of the Depart- 
ment of Scientific and Industrial Research was in 
progress. The Domimions— Australia, Canada, 
South Africa, and New Zealand—and India fol- 
lowed the example of the mother country. Not 
yet, however, as is shown by the-discussion_at the 
Universities Congress, have all the problems of 
co-operation in the field of scientific research 
found their solutions. 

Sir Thomas Holland m his opening address to 
the Congress gave a résumé of the scientific 
activities within the Empire stimulated or or- 
ganised during the War. Established streams of 
international exchange were altered by the War: 
For example, the output of wolfram im south 
Burma, the principal source of that mineral, was 
before the War.sent, to Germany, and the tungsten 
extracted therefrom, an important constituent of 
tool-steel, was rationed to English firms. Some 
precious months of intensive research under the 


compelling impetus of war were necessary to 


elucidate a satisfactory process of manufacture ; 


but that, Sir Thomas Holland said, was only ‘‘ one 


, of the many shocks which followed the winter 


operations of 1914-15.” In the light of such an 
experience, the need for “‘ official organizations for 
correlation and control” could scarcely be dis- 
puted. Ther relations to British universities and 
industries are still in process of adjustment. - Sir 
Thomas Holland was not disposed to accept 
Newman’s dictum regardmg the independence of 
teaching and research. ‘The highest teaching, he 
said, loses its vitality if unconnected with research. 

«Conversely, the question arises: To what extent 
end in what directions does research suffer 
if divorced from teaching ł Sir Thomas did not 


. Suggest that there: was any lack of oo-opera- 


tion between the Department of Scientific and 
Industrial Research and the universities, for the 
Department had shown a willingness to hand 
over problems to research workers in university 
laboratories and also to assist new researches 


proposed by university professors. But the estab- 
lishment, at- home and in the Dominions, of 


. Special research institutes, wholly divorced from 
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teaching, was a new development. Certain: forme 
of research must be conducted on a scale béyond 
the capacity of the ordinary university or college. 
Research workers always have more ideas than 
they can readily develop and complete in practice, 
and there is a greater tendency to reserve a ‘ claim * 
in @ general institute, the governing body of which 
may not be composed of critioal specialista. This 
danger, however, is not apparent m Great Britain 
80 far. 

Sie. Jobn. Tame. adire hne a 
problem of great Imperial interest—the work of 
the scientific officers attached to the agricultural 


Pa 


‚departments in the Colonies and of the officers 


of the commércial agricultural enterprises which 
are growing up, especially in the tropics. These 
officers- do their work in a asdlitude due to 
physical reasons, and Sir John Farmer’s appeal 
to the home universities to assist them by offer- 
ing a weloome to ‘the university Isboratories 
during their visita to the mother country should 
meet with an enthusiastic response. For, as he 
said, no one has a better right’ to this hospitality 
than the man who has been coping with, problems 
under conditions of difficulty which would astonish 
those who have been accustomed. to the luxurious 
resources of some of the modern temples of science. 

A good example of the importance of agricultural 
problems of the tropics was given by Sir Arthur 
Shipley. Last year we imported -60,000,000 
bunches of bananas, each containing about 80 
bananas, and thus the inhabitanta of the British 
Isles consume abot 100 bananas per head a year. 
But many of the plantations are derelict owing to 
the bahana disease, and any one who could find 
a cure for the fungus which destroys the banana 
would make a fortune. It is to be hoped that the 
prognostication will be confirmed, though there 
are instances, e.g. the discoveries relating to the 
transmission of malaria, which would discourage 
over-confidence of financial reward. However, the 
colonial scientifio research service has many attrac- 
tions for the enthusiastio worker, ,as' Sir John 
Farmer insists, and his appeal for “ the fertilising 
effecta of intercourse with others who are pursuing 
similar or analogous paths of scientific work ” 
refers to a psychological aspect of the question of 
co-operation in research the importance of which 
it would be difficult to overstreas. As a good 
example of co-operative research, he instanced the 
work of the Food Investigation Board, under the 
able direction of Sir William Hardy. Scientiflcally, 
thé work is mainly rooted in,Cambridge, with a 
smaller root system in London. The essence of its 


1 
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succeas was to be found, he suggested, in the 

sompleteness of the chain of co-operation. 
Dr. Andrew Balfour, Director of the London 
3chool of Hygiene and Tropical Medicine, also 
liscussed the Imperial aspects of the question, 
smphagising the waste of time, money, and energy, 
" owing to the fact that in the great and important 
Jomain of tropical medicine men gre, to a large 
axtent, working in watertight compartments.” 
Thanks to the Colonial Office, things are improv- 
ing, and he commended also the work accom- 
plished in India by the Scientific Advisory Board. 
The important part which India is destined 
mo play in the promotion of scientific research 
was well brought out by several Indian speakers. 
As Sir Jagadis Bose said, there has never been in 
India any real conflict between religion‘and know- 
Wedge. Those who pursued knowledge regarded 
themselves as dedicated to a sort of religious life. 
“In India,” he said, “we combine all these 
«jualities—inner vision, power of invention, control 
«of our hands.” India is determined to be the 
brightest jewel in the Imperial crown by reason of 
its contribution to the spiritual wealth of the 
British Empire. If the spirit of co-operation in 
«research can be developed, the Empire will become, 
as Prof. Radhakrishnan said, “a spiritual whole” 

and thus serve the interests of humanity. 

T. Lı. H. 





The Work of the British Geophysical 
Observatories. 

Air Minisiry : Meteorological Office. The Observa- 
tories’ Year Book, 1923: comprising the Results 
obtained from Artographic Records and Eye 
Observations at Lerwick, Aberdeen, Eskdalemuir, 
Oahirciveen (Valencia Observatory), Richmond 
(Kew Observatory), and Benson. Published by 
Authority of the Meteorological Committee. 
(M.O. 279.) Pp., 371 +12 plates. (London: 
H.M. Stationery Office, 1926.) 63s. net. 


O% of the important functions of the Meteoro- 

logical Office is the maintenance and admin- 
istration of the observatories at-Lerwick, Aberdeen, 
Eskdalemuir, Valencia, Benson, and Kew, at which 
a, considerable variety of geophysical work is done. 
The volume under review is the record of that work 
for 1923 and forms the second of a series which 
replaces certain sections of the well-known “ British 
Meteorological and Magnetic Year Book.” The 
evident purpose of the new series is the collection 
in compact form of all the work done at each 
observatory. 
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The six institutions named differ in their aims 
and, apparently, in the power of their equipment 
to deal with the wide range now covered by 
geophysical investigations. Lerwick Observatory, 
opened in 1921, is as yet confined to terrestrial 


magnetism, and even for this subject the staff and 


equipment have been so restricted that the enor- 
mously important work waiting to be done there 
cannot be undertaken. Aberdeen is concdrned 
solely with meteorology’ and has earned æ high 
reputation iņ the study of cloud forms. Eskdale- 
muir is primarily a magnetic observatory, but 
includes atmospheric electricity, seismology (since 
removed to Kew), and meteorology. Kew, after a 
long and honoured record òf research in terrestrial 
magnetiam, is changing in character and its pre- 
sent functions appear to be somewhat indefinite. 
Benson has been occupied with work on the upper 
air, but has been closed on this work being trans- 
ferred to Kew. Valencia is a ‘ first order ’ meteoro- 
logical station and includes in its programme 4& 
weekly observation of the magnetic elements. 

Such diversity of aim is explained by the 
historical development of each observatory, and 
chiefly by the circumstance that, in their origins, 
they are not all creations of the Meteorological 
Office. From one point of view it may be regarded 
as an element of strength rather than of weakness. 
The important matters are, first, that where their 
aims are common their resulta should be oom- 
parable ; and, secondly, that in each subject of 
inquiry or record, its distribution among the 
observatories should provide an adequate repre- 
sentation of the area with which they are supposed 
to deal. 


With regard to the first of these, the volume now- 


under review gives ample evidence of the care taken 
by the Meteorological Office to bring its records to 
a common measure. Take, for example, the hourly 
readings of atmospherio pressure at Aberdeen, 
Kakdalemuir, Valencia, and Kew. In all respects, 
except that of height above sea-level, they are 
entirely comparable, and the inquirer is npt 
maddened by doubts as to the exact position of the 
recording instrument, the times and methods of 
observation, the units employed, and the corrections 
applied. Nor is he referred for information on 
such matters to some former publication to which 
he may not have immediate access. The same may 
be said of records of temperature, humidity, sun- 
ahine, and rainfall at these four stations. Although 
it would be absurd to become dithyrambic over the 
thousands of columns of figures in these tables, 
they recall Gibbon’s praise of the learned Lutheran’s 
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encyclopedic treatise, for they are “ full, rational, | over the Glasgow district during the last half- 
and correct.” Closer scrutiny, it is true, will reveal | century, and it is more than a merely superficial 


minute differences in observatory practice In com- 


impresion which inclines one to the belief that 


piling some of the other tabléa, but, except in one, | there has been a parallel decrease in the frequency 


they are not serious. Aberdeen seams to enjoy 
& monopoly in atmospheric optical phenomena. 
Further, the occurrence of such phenomena isentered. 
sometimes under the appropriate hour, sometimes 
in the ‘‘ Remarks ” column, and sometimes in both. 
Unusual visibility is frequently recorded by the 
Beaufort letter, oocasionaly by the Beaufort 
symbol, and may appear indifferently under the 
hour or m the “ Remarks.” The exception 
referred to is that of wind measurement, for there 
is still a distressing variety in the instrumental 
means employed for the purpose at the different 
observatories. But taking them as a whole, there 
- oan be nothing but praise for the Jaborious care 
which has been bestowed on the preparation of 
these fundamental tables. 

The second point referred to above may be fitly 
exemplified by considering the arrangements for 
continuous registration of wind over the British 
area. For a comprehensive study of this subject 
the materials are, as yet, far from complete. In 
addition to the observatories there are about thirty 
other anemometric stations within the area. But 
their distribution cannot be regarded as satis- 
factory. About half of them are to be found along 
or close to the English Channel coast, and it is 
abundantly evident that their increase in recent 
years has been rather in the interests of the appli- 
cations of meteorology to aviation, than in those 
of the pure science itself. Here, as elsewhere, it 
must be insisted upon that in the last analysis these 
. latter interests must be predominant. Again, con- 
sidering the importance to the study of British 
weather of the frequent depressions in the Icelandic 
region, one would expect that the north-west coast 
of Scotland might be represented in the distri- 
bution. But until the establishment last year of a 
new anemometric station on the island of Tiree, 
this area was a blank. Information is still required 
from such places as St. Kilda, North Uist, and from 
Lerwick Observatory, where wind blows with an 
intensity unknown to the Sassenach. The wind 
data from the observatories - published in this 
volume are as complete as can be reasonably 
expected and are admirably arranged. The annual 
distribution of frequency might be supplemented 
by the figures for previous years, for these are not 
in all cases readily accessible. Prof. Becker has 
published results which would indicate a very 
marked decrease in the frequency of high winds 
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of gales in the North Sea. It would be of interest 
to have these conclusions examined. 

It is not the object.of the “ Year Book ” to give 
any discussion of general results deducible from the 
meteorological date. A partial exception to this 
general rule is to be found in the harmonio analysis 
of diurnal variations of atmospheric pressure at 
EKakdalemuir, Valencia, and Kew, and of tempera- 
ture at the two latter stations. Those for Aberdeen 
are not given, for some reason unexplained. This 
extension of the tabulated data is most welcome. 
But it is hoped that it will not be taken as an 
indication of ingratitude if a request be made for 
still more ; that is, that the hitherto unpublished 
series 1913-21 be similarly analysed and issued. 
The subject of the diurnal variation of pressure— 
to which the present Director of the Meteorological 
Office has already made a notable contribution— 
is by no means exhausted, but its advance in some 
directions is largely impedéd by the lack of trust- 
“worthy data. It may also be suggested that the 
value of the “ Year Book ”, would be considerably 
enhanced if similar records were obtainable from 
Lerwick Observatory, almost the only station in 
the northern hemisphere providing an exposure 
free from the influence of large land areas, which 
have such marked effecte on the different terms of 
the harmonic expansion. As Sir Napier Shaw once 
remarked on a parallel case, it is “somewhat 
depressing that the world should be content to go 
on without the knowledge which is needed for 
calculations such as this, and which is withm the 
reach of effort.” It is well known that the solar 
part of the diurnal pressure inequality is affected 
by some of the various factors which make up the 
meteorological character of the day, and among 
these, principally, the occurrence of deep depres- 
sions, with the consequent\unocertainty as to the 
distribution of non-cyclic change. For the investi- 
gation of such effects the new arrangement of the 
“Year Book” is especially well adapted, since 
nearly all the information required for any classi- 
fication of days is given in the volume. 

The magnetic data published in the “‘ Year Book ”’ 
are chiefly those from Eskdalemuir, and they are 
given with a completeness which leaves little scope 
for criticism. Full details of the bi-weekly absolute 
determinations of D, H, and I are given, together 
with the base-line values, both deduced and 
adopted, of the N, W, and V magnetographs. But 
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here is, as yet, no indication of the use of modern 
lectromagnetic methods for these fundamental 
leterminations. The tabular matter includes 
sourly values of the three geographical components ; 
sourly means for each month, and daily means for 
oh day; maximum and minimum for each day, 
with the time of occurrence ; absolute daily range, 
ud the magnetic ‘character’ of each day. The 
liurnal inequalities are given very fully for ‘all’ 
lays, quiet days, and disturbed days, and they 
«re further expressed in terms of their harmonio 
sxomponents. ‘The series of notes on the magneto- 
rams of the year are of interest, for they provide 
«bundant matter for speculation and study. What 
makes these notes of value is that there appears 
to be a better prospect of elucidating terrestrial 
magnetic disturbance by the study of the same 
listurbanoce in the records of several stations, than 
My lumping together all disturbances at one station. 
For example, there is sound reason for the full 
minvestigation of the diurnal variation on the same 
enagnetically quiet days at all stations. But 
amilar inquiry on highly disturbed days introduces 
eelements of great uncertainty, chiefly dependent 
-on the selection of days regarded as disturbed, on 
athe hour of day at which a disturbance begins, and 
on the fact that disturbances are not all of one 
type. This is borne out by the vector diagrams 
shown in the “ Year Books”’ of 1922 and 1923. 
For quiet days there is practical constancy in type 
for the respective seasons, while for disturbed days 
there is marked variation in type. But the more 
intensive study of the details of each world-wide 
magnetic storm involves a degree of international 
co-operation which is, as yet, far from realisation. 
The magnetic results from the new observatory 
at Lerwick appear for the first time in this issue of 
the “ Year Book.” Until the instrumenta have 
settled down—there was heavy ‘drift’ on the 
H magnetograms—the published data are confined 
to diurnal inequalities of the horizontal components, 
daily range in dechnation, and to general annual 
resulta. These show that magnetic disturbance at 
Lerwick is on a much larger scale than at Eskdale- 
muir, itself a fairly disturbed station. For example, 
the daily range in declination at Lerwick on 
Sept. 27, 1923, exceeded 24$°—very much greater 
than it would have been at Eskdalemuir. Dr. Chree 
contributes an interesting discussion of the chief 
results. The volume also includes a summary of 
the auroral log of the observatory, but this is 
practically confined to a list of the fifteen dates on 
which aurore were visible. The powers that are 
swayed by the “intereste of brevity,” to whioh 
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apologetic reference is made, have evidently been 
at work. Nothing is said as to any extension of 
the auroral work, one of the chief objects for which 
this observatory was established. 

\Eskdalemuir Observatory contributes ita earth- 
quake and microseismio records, and these are given 
in full. In connexion with the latter, there are 
Interesting notes intended as. comment on the 
theory that microseismic amplitude and the travel 
of. cyclonic depressions over the European area are 
correlative. The agreement with the Strasbourg 
microseismio record is at times very striking. 
Among minor, but not the leas important and 
interesting, subjects there may be noticed the 
atmospheric potential gradient measuremente at 
EKakdalemuir and Kew ; the record of atmospherio 
pollution at Kew ; and the soundings by registering 
balloons sent up from Benson. 

The “ Year Book ” is the record of an immense 
amount of laborious work in measurement, tabu- 
lation, and computation. Much of it, necessarily, 
is of the nature of that routine which tends to 
diminish zeal, but the work has been carried 
through on a level, in respect of quality, which 
commands nothing but praise. The Meteorological 
Office has many functions to fulfil. Some of these 
—forecasting weather, for example—are of general 
importance ; others—among which may be classed 
the provision of information for aviators—are 
significant of administrative accident rather than 
of importance in themselves. But it has also the 
paramount obligation of providing the material 
for the advancement of that science upon which its 
own activities are based. The present substantial 
addition to the published data of geophysics is a 
welcome evidence that this responsibility is being 
discharged, and on ita issue the Metearological 
Office must be congratulated. 

A. CBRIOHTON MrroHaL. 





Geology of South Africa. 


The Geology of South Africa. By Dr. Alex. L. Du 
Toit. Pp. xi+463+39 plates. (Edinburgh aid 
London: Oliver and Boyd, 1926.) 288. net. 


ga Africa is characterised geologically by 


its unity in plan and ite variety in structure 
and composition.: It is of special interest to 
European geologists, as ite Karroo formation is an 
important supplement to their records, as it claims 
to be the original home of reptiles, mammals, and 
man, and as it contains the most prolific of the 
world’s goldfields and diamond mines, and the 
largest known supply of primary platinum ores, 
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movements that severed it from South America 
and Australia, which have many features in com- 
mon; for the three areas shared the same early 
geological history, presenting, however, the differ- 
ences that might be expected from such far-distant 
sections of the same continent. 

The geology of South Africa is well adapted to 
individual treatment, and it has been described in 
an excellent series of text-books, of which that by 
Dr. Du Toit is the latest and most complete; it 
will be exceptionally useful from ite concise state- 
ment of the evidence, its references to the literature, 
its beautiful map, clear plates and diagrams, and 
the author’s sound and cautious judgment. His 


caution is shown in dealing with the oldest South ` 


African rocks. He is confident that they are pre- 
Devonian, but how far they are Palæozoio or pre- 
Palwotoio he leaves open. The Waterberg Sand- 
stone he treata as early Palsozoic, though no fossils 
have been found m it; the reviewer in 1915, when 
describing its north-western extension in Angola, 
adopted ita pre-Palmozoic_age somewhat tente- 
tively, but’the later evidence and drift of opinion 
are in. favour of that conclusion. 

The view that the Waterberg Sandstone is the 
injand equivalent of the Devonian Table Mountain 
Sandstone, and that the underlying dolomites are 
Ordovician, has had a strong appeal to South 
African geologists ; and it was strengthened by 
the claim that Orthoceras had been found in the 
Otavi Dolomite; but as there is no mention of 
that fossil, it may be sasumed that the author 
dismisses it as a concretion. The most important 
formation amongst the earlier rocks is the Banket 
of the Transvaal goldfield. The author discusses 
whether ita gold was alluvial or due to infiltration, 
and says that the oriteria are indecisive (p. 89) ; 
but he adds that “ the placer theory appears by 
far the most likely,” and in his final chapter he 
gives a graphio summary of the geological history 
of the field, which follows exactly the views urged 
by the reviewer in 1907, including the formation 
ot ths pyrites from black iron sand, the shaping of 
the typical Banket pebbles by beach action, the 
alluvial origin of the gold, and its reorystallisation, 
and the existence of gold in washoute through the 
Banket and of pebbles of that rock in the Venters- 
dorp conglomerates. The facts show that the gold 
is earlier than the Venteradorp igneous activity 
to which it is attributed by the advocates of 
infiltration. The main difference is that Dr. Du 
Toit describes the pebbles as muffin-shaped instead 
of bun-shaped. Dr. Du Toit rejects the view of 
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Dr. Mellor that the Banket was formed by & suddem 
deltaic flood, and adopts the earlier view that i 
was formed by long-continued surf action on + 
ginking shore. The Banket of Southern Rhodesia 
which was formerly claimed by most South Africas 
geologists as a crush conglomerate, the autho 
accepts as sedimentary. 

One especially valuable section of the work i 
the up-to-date account of the Karroo System, anc 
of its reptiles and correlation. It includes a 
admirable description of the Upper Oarboniferou 
glacial deposits and glaciated surfaces. The autho 
representa the glaciation as radiating from fou: 
centres, of which one lay to the east of the presen: 
coast. He accepts the age as Upper Carboniferous 
and deplores the use in Australia of “ that unfor 
tunately misleading term Permo-Carboniferous ’ 

. “an illogical practice that has immensely 
obscured the true issue.” Fortunately the Aus 
tralian Permo-Carboniferous is now restricte 
within comparatively narrow limits. The famous 
Dwyka glaciation was not the first in South Africa 
as the author describes the evidence for that i» 
the Transvaal Period from Griqualand and Nama 
qualand. The ooal of the Karroo does not rest or 
underclay, and the roota of the foasil forest de 
soribed spread over the top of the coal as if the 
trees had spread over an accumulation of vegetable 
matter on the emergence of the land. There is £ 
valuable synopsis of the Cretaceous fossils of South 
Africa and description of the recent efflorescent 
rooks, calcareous, lateritic, and siliceous. Dr. Du 
Toit has given special attention to water supply 
and his valuable chapter on that subject describe: 
the interesting tidal wells at Cradock in the esst- 
central part af Cape Colony. 

The economic geology of South Africa is especi- 
ally instructive. The diamonds are, widely soat- 


-tered, and in considering their formation the author 


is not unduly influenced by the Kimberley pipe. 
He points out that nine-tenths of the kimberlite 
occurrences are barren of diamonds, and it appears 
that at least most of those that yield diamonds 
contain tourmaline in addition to the mmeral 
species proper in an ultrd-basic rock. He accepta 
Dr. Wagner’s- conclusion as to the diamonds of 
south-west Africa, as Kaiser’s monograph on that 
field appeared too late for consideration of its 
evidence for a different explanation. The moat 
important recent contribution of South Africa to 
the mineral wealth of the world is that of platinum ; 
the author gives an account of the information 
available as to ita distribution up to the date of the 
completion of his manuscript. He acoepta the 
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iew that some of the platinum is a direct segrega- 
“on in ultra-basio rock; but he recognises the 
ulk of the ore of commercial importance as 4 
1etasomatic formation, while the platinum in the 
uartz, veins is also due to some hydrothermal 
gency. The ‘Transvaal has not ‘yet had any 
mportant output of platinum ; but the prospecting 
vork encourages the hope that the South African 
ield will materially Beauce the price of that useful 
1etal, J. W. Gaacory. 


Plants and People of South-west China. 


wWaiuriilder aus Sildwest-China: Erlebnisse und 
Eindrücke eines osterreichischen Forschers wdhr- 
end des Weltkrieges. Von Dr. Heinrich Handel- 
Marretti. Pp. xiv +380 +77 Tafeln. (Wien und 
Leipzig: Österreichischer Bundesverlag für 
Unterricht, Wissenschaft und Kunst, 1927.) 24 
gold marks. 


NDER the auspices of the Academy of 
Sciences, Vienna, Dr. Handel-Mazzetti, the 
vell-known Austrian botanist, mad6 extensive ex- 
«lorations in south-west China during the years 
914-1918 ; and this handsome volume is a popular 
ocount of the scientific results of these travels. 
‘he book is remarkable for the wealth and beauty 
€ the illustrations, which are reproductions of 
shotographs, a considerable proportion being suto- 
‘-hromes, that depict the scenery and vegetation 
« their natural colours. It is the first time that 
ve have had an opportunity of seeing pictures of 
he wild habitats of many beautiful plants that 
«avo been recently introduced into our gardens 
rom China. The book makes, accordingly, a strong 
sppeal to horticulturists; and we hope that & 
ranslation-into English will soon be published. 
Compelled by the outbreak of the War to remain 
ao China for nearly five years, Dr. Handel-Mazzetti 
ixplored with great zeal one of the richest floral 
egions in the world. During the first three years, 
1914-1916, he travelled to and fro across the high 
ylateau of western Yunnan, and made numerous 
woents of the lofty peaks and ranges on the 
»oundary adjoining Tibet. He crossed and re- 
iroased the deep gorges of the Yangtze, Mekong, Sal- 
ven, and Irrawaddy, where these four great rivers, 
lowing parallel in a narrow space (lat. 27°-28°), 
‘orm perhaps the wildest and most romantic 
joonery on the face of the globe. Overcoming 
naredible difficulties with limited resources, he 
«massed a vast collection of botanical specimens, 
and took numerous photographs and observations 
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illustrating the topography, geology, and ethnology 
of the region. 

Durmg 1914, Dr. Handel-Mazzetti went north- 
ward into the provmoe of Szechwan, and pene- 
trated into Ta Liang Shan, the secluded kingdom 
of the Independent or Black Lolos, an interesting 
aboriginal race, to whom he devotes a chapter of 
description and several pictures. Scattered through 
the book are notes and illustrations of many other 
peculiar peoples—Moso, Nahai, Lisu, Miao, and 
various Tibetan tribes. An attractive autochrome 
(PL 36) represents the Moso village of Kua-pi, the 
seat of an hereditary chief. 

Special attention is paid to plant ecology, all 
the different formations being described and illus- 
trated. We may quote as an example Pl. 39, 
which represents in colour a mountain meadow at 
11,000 feet altitude, gay with flowers of Primula, 
Pedicularis, Trollius, and Anemone. The moet 
characteristic genus of woody plants is Rhododen- 
dron, of which more than 300 species have been 
distinguished in China. Twenty of these are shown 
in their natural surroundings. 

Of herbaceous plants, Primula is perhaps the 
genus richest m species; and Pl. 110 shows one 
of the most beautiful of these, P. calliantha, grow- 
ing at 14,000 feet elevation. Of the orchids, 
Cypripedium ebracteatum, depicted in colour in 
PL. 76, is most remarkable. Other showy flowering 
plants, figured in their native habitat, are the giant 
gentian, G. stylophora, shown in Pl. 50, and Lilium 
giganieum, Pl. 104, which are common in open 
glades of the mountain forests. 

Conifers constitute thé mass of the foreste at 
high altitudes in western China, and are rich in 
indigenous species. Dr. Handel-Maszzetti’s dis- 
covery of the rare Formosan genus, Taiwania, in 
the gorges of the Salwen River, is a notable achieve- 
ment. He also found the- so-called ‘ arbor-vitss,’ 
Thuya orientalis, forming woods in the valley of 
the Mekong. This tree, commonly planted around 
temples and in cemeteries throughout China, has 
been supposed until now to be a native of thg 
Peking mountains ; but ita occurrence in the wild 
state in southern China suggests that it has been 
carried from there northwards and distributed by 
Buddhist priesta. 

In 1917, Dr. Handel-Mazzetti left Yunnan and 
travelled eastward across the province of Kweiochou 
into southern Hunan, ultimately reaching Chang- 
sha, the capital of the latter province. Here he 
remained for some time exploring the mountains 
to the westward, but under great difficulties, as the 
Chinese were at the moment in a state of civil war. 
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The account of his explorations in Kweichou and 
Hunan, where he broke new ground, are of great 
interest; and the illustrations show wonderful 


“scenery and rich vegetation. He left Changsha 


for Shanghai on Feb. 26, 1918, and this date marks 
the end of @ succession of perilous journeys in the 
cause of science. A. Harry. 


; Our Bookshelf. 


Classified Problems in Chemistry. By D. B. Briggs. 
Pp. viii +152. (London: Sidgwiak and Jackson, 
Ltd., 1926.) 3s. 6d. 

Tam duko has made a praiseworthy attempt to 

provide & Rees: of numerical problems in 


pte dar ied ie in methodical order for use 

in schools. Many of the exam ao taen O 
examination pa of British universities, the 
Civil Service, aad other authorities, quite'a number 


being culled from Cambridge Tripos papers. The 
arrangement of chapters and sections is excellent, 


‘but the explanatory notes might have been 


se aera since they will scarcely suffice for the 
BO of four 


ution of all the problems. 
pages of notes on the use of logari , & section 
might have been included ek iene limita of 
error and accuracy, a stumbling-block to many 
beginners. The method of calculation on p. 24 
is admirable, but in dealing with volumetric analysis 
it would have been better to explain the use of 
equivalent weights, the de io of equivalents 
on the reaction studied, Erp effect of any change 
in the equivalent weight of a compound. 
ence has shown that many pupils on leaving ool 
have failed to grasp the simplicity of this method 
of calculation, until it is generally adopted, 
volumetric analysis will STPS to be m ifħoult 
than it is. 

A number of inaccuracies have been detected ; 
for exam Siar ine m question 10, p. 31, the molecular 
weight of ammonia can not be deduced from the 
data, nor can the atomic weight of the metal be 
found accurately in question 12, p. 47. The 
weight of potasstum chlorate in question 22, p. 78, 
is not 1-08 grams, and the percentage of silver in 
question 44 on p. 134 is moorrect. Teachers will 
nevertheless find the book most useful. 


ee Syntheses : 


Chemicals. 
Editor-in-Chief, Roger Adama, H. 
a ee Oe ee ce 
Whitmore. Vol. 6. Ae ante (New York : 
John tae hee Sons, ; London: Chapman 
and Hall, Ltd. 1926.) Ta. 6d. net. 


Tam preceding volumes of this series have been 
reviewed in these columns and are well known to 
most chemists. The present volume is in every 
respect similar. Some of the syntheses described 
are likely to be of use to research workers in the 
preparation of their materials, such as the 
syntheses of acrolem, octanol, and hexanol, 
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but others are more of the nature of student 
preparations. The reviewer himself has tested th- 
synthesis of acrolem given, and found that tb 
notes simplify the process considerably and the 
the yields quoted can easily be reproduced. Th 
volume also contains the recent references in the 
current literature relating to syntheses publishe 
in the previous volumes, and the policy is adhere- 
to of repeating syntheses when improved methoc 
have been afterwards described, e. ae benzil. Whil 
these volumes serve & very pee is 
hen pity that the price charged Br hbal be 60 

it would ultimately be best to have the n 
bound together, it would be a good 
edition were published with leas ela 


A Manual of Navaho Grammar. 
Berard Haile. Pp. xi +324. (St. Mi 
zona: Franciscan Fathers, 1926.) 6 dollars. 


Tas study of Navaho grammar, which it may b 
said i8 a very thorough piece of work, t we 
be recommended not an to the ‘student of the 
linguistics of the North American Indian, but als 
to those who are interested specifically in bn 
psychology. The chief tical devices fc 
the expreasion of ideas in Navaho are the nou 
and the verb. Of these the verb is of j 
importance in this connexion, as it most neked 
brings out the distinctive point of view of tha 
Indian mind, which emphasises minute detail » 
relation to perceptible These are describe 
with infantile accuracy. e verb structure ther 
fore gives expression to the attention which the 
Indian pays to size, ee form, directional position 
and like qualities of subject. A great deal < 
iri ie ahaa thio ot i eae 
adverbial prefixes and suffices. In Father Haile’ 
ent of the grammar, careful attention has 
been given to this aspect as well as to the verb stem 
sete thi ae a considerable amount of researc 
a e author acknowledges that muc 
a8 Yi as done. 


Exploring land: an Introduction to Nature 
craft. By les 8. Bayne. Pp. 216 +16 plate 
(London: Jarrolds Publishers London, Ltd 
n.d.) 7s. 6d. ne 


THe ‘exploring’ of this work is the exploratio: 
of the na In the familiar places of th 
ras lap and ‘England’ need scarcely hav 

the study, for-with few exceptions th 
creatures described occur throughout iia Britis! 
Islea, while at least one of them, the crested tit 
is confined to Scotland, and others, like the dottere 


lan if a cheap. 
rate binding, 


by F 
, AI 


and the grey lag-goose, are mehtioned only i 
connexion with their n there. In turn th 
author visita the hedgerows, the woods, the stream. 


and marshes, the coast, and 80 on, and describe 
the plants and animals which are likely to be founc 
in each type of area. There are many shrew 
observations onthe habits of wild creatures, bu 
the descriptions and illustrations are insufficient i i 
many cases to guide the novice to the identity 
of his quarry, and that is a first essential in nature 
craft. 
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Letters to the Editor. 
Che Editor does not hold himself responsible i 
opinions expressed by his . Neith 
can ho undertake to return, nor to correspond with 
the writers of, rejected manusoripis intended for this 
or any other port of Narore. No notice ts taken 
of anomymous communscations. | 


Hardness of Alloys. 


‘In continuation of my note on the hardness of 
ietals nt Nature of Feb. 19, I now subjam diagrams 
bowing the variation of hardness which occur m 
ertain alloys of a with the percentage of the 
Par 


ee eee . 

e alloys were prepared by melting, in 4 quartz 
est-tube and in an atmosphere of h gen or coal 
as, the proper proportions of the constituent. 
Vhen melted these were stirred by ing the tube, 
7hich was then allowed to cool. This the alloy 
1 the form of a ‘ button,’ from which the test-pieces 
zare cut. No hammering or any kind of work other 
han that required to file or grind them to a conical 
bape was used in their preparation; all the hard- 
weases indicated in the therefore refer to 
ast metal. 

In these diagrams the ordinates give the hardness 
a tons per inch, the abecisss bemg the 
‘olume percen of the alloying metal, that is, 50 
nuch per cent. of the volume consists of the alloying 
acetal and the rest of copper. 

In every case, except that of bismuth, there is a 
ertan amount of hardening as the percen of 
Jloying metal increases to something like 30 per oent., 
and in general the alloy becomes brittle near the 
yornt of maximum hardness. 

To determine the ordinates of the ‘hardness’ curves, 
ight alloys were prepared for each of the metals 
ased (or ten if metal at each end of the per- 
ventage scale is included), and though the brittle 
ee believe that 

e result gives a fair representation of the facts. + 

Some of the alloys, notably those containing tin 
ind antimony, though not hard, could not be cut 


40 © t 10 to 2 eo a w BO 


Fig. 1.—Hardness of alloys of _ Ordinates give hardness in tons per sq. in. ; 


with a saw, the saw refusing 
with a light pressure, and splmtermg 
the pressure was increased. 

It seemed worth while, therefore, to measure 
coefficient of friction of the alloys 
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to bite when apphed 
the metal when 


the 
under such high 


pressures aa exist at the cutting edges of the saw 
teeth and at the point of the conical test-pieces. 
The measures were made by the apparatus eketched 


in Fig. 2. A platform mounted on rollers carries & 
‘LOAD ` ~ 





Fie. 2. 


polished plate of some hard material, on which 
the loaded test -piece presses. A lateral force is 


. OONFMOUMETS OF FRICTION UNDER HIGH PRESSURE. 


h i 





15 % Bamuth on 





0-002 58 
> » 15 % Bismuth on 
. dry 0 002 37 
P » 20 % Antimony on 
Bepphire . dry 0-004 5-2 
applied to the platform by a spring 
oe, and the l of this 


balance when the force is just suff- 
cient to cause the hard surface to 
alip under the point is noted. 

e Table above gives samples 
of the result bame- When the 
plates were well polished the balance 


readings were very consistent, and 
the force requi to cause ‘ i 
was closely proportional to the load 
on the test-piece. 


It appears that with these high 
preasures, lubrication bas no prao- 
tical effect, the lubricant, I sup- 
pose, being cafnpletely squeezed 


out. 

It & lso that for preasures 
of tho order emp the pressure 
itaelf is a matter of indifference, the . 
important factors being the nature 
of the materials and the product 
of the area of contact and the 
preasure, +.6. the load. It would 
occupy too much space to give the details of these 
experiments, which I hope to repeat with a more 
convenient form of 

A. MALLOOK. 


9 Baring Crescent, Exeter. 
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' The Theory of the Paramagnetism of Oxyg 
. and Nitric Oxide. i 


- Tex two important paramagnetic gases are 


Paai 


end nitric oxide, and to account numerically for therr 


susceptibilities has long bean a purxle. The new 
quantum mechanics, together with recent - 
ic data for nitric oxide, seem at last to solve the 
I ties. i ; 
Sommerfeld (‘‘ Atombau,” p. 641) has shown that 
the susceptibility of oxygen can explained by 
assuming that, despite the presence of two nuclei, the 
magnetic behaviour of the O, molecule is like that of 
‘an atom in a 3S state. Thisa tly mvotves the 
unreasonable hypothesis that ihe angular momentum 
responsible for the magnetic moment is directly 
quantised relative to the etic fleld rather than 
eae ban aap A In S states the 
angular momentum, to be sure, arises entirely from 
m spins, and spin axes are more loosely coupled 
thaj the orbits themselves. Even so, however, the 
internal forces doubtleas ordinarily (except in highly 
excited states) predaminate over the external field ; 
for the latter can, in fact, be made as small as we 
please. 
The solution of this dilemma is, I believe, foynd in 


& very derivation I am publishing 
ee „ May 1927) of the Langevin formula 
p‘/3ET for the susceptibility x. This proof uses the 


new quantum mechanics and supposes only that the 
molecule have a ‘permanent’ moment #, and that 
the separation between component levels of the 
normal state be amall to bT. js condition 
ies of nuclear 


superposed precession 
slower in S than in P or D states because of the 


yanir DE orbital 

entirely from spin moment, then by the new mechanics 
hy, ete 3, where M ia the Bohr magneton 
he/4rmo and s = 1/2 for doublet terms, e = 1 for leta, 
etc., thus giving ant with So eld’s 
susceptibility formule for atomic S terms. ‘There is 
now, however, nothing in the proof to prevent the spm 


axis bemg tised either (q) relative to the ans of 
figure or (b) relative to the axis of temperature 
rotation und’s classification), or evan from bei 


bemg 
coupled in a manner intermediate between (a) and (b). 
e case of nitric oxide is particularly interesting. 
The spectroscopic data of Jenkins, n, and 
Mulliken (NATURE, 119, 118; 1927) and othérs, ahow 
that the normal state of nitric oxide is ‘a *P m 
The and lower components have Ive 
o = $/2, 1/2, and are smerald by 123 neler ia a A 
the angular momentum about the axis of figure, 
measured in multiples of the quantum unit A/2r, and 
equals +, +s, where ¢,=1 is the component of orbital 
angular rhomentum along this axis, and o,—-1+4 is 
the corresponding component for the spin angular 
nfomentum. Because the spins have twice the normal 


ratio of se ieee moment to momentum, the 
upper and lower components erafore have respec- 
tively magnetic moments 2M and 0 al the axis 
of figure. Calculations of the susceptjbility for a 
mixture of molecules with two and sero Bohr mag- 
netons, with relative abundance determined by tha 
Boltzmann temperature factor, do not, however, 

with expermment. This failure.ia due to neglect 


. of the component of spm magnetic moment per- 


i to the axis of figure. We may, on the 
other hand, disregard the perpendicular component of 
orbital moment, as this PAn sang a very 
rapidly. If the precession oy spin 
ama about the axis of figure were small compared 
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to kI'/h, we could simply take x1/ MP = cf, + 4e(e + 1) = 
in the derivation of the Langevin formula cited above 
Actually Ay is 1220, and so special calculations wit 
the new mechanics are necessary, which yield - 
_4NM* 14+ (z-1)6* 
X= JET ` æ 1+6”) 
where z=Ad7/ET. This gives @ susce Ta a 
room temperatures to 5-12 eis 
magnotons, which a&grees excellently with Bauer anc 
Piocard’s imental value 9:20. The hope >o 
Jenkins, Barton, and Mulliken that their 
soopic data would permit the titative caloulation 
of susceptibility ıs thus ed. Detaila of the 
computations be published elsewhere. 
J. H. Vas VICE. 
University of Minnesota. 


A 





‘Influence of Carbon Monoxide and Light on 
Indophenol Oxidase of Yeast Cells. 

WABBURG (Biochem. Zeitsohr. 177; 1926) has shown 
recently that carbon monoxide at 4 E pan 
pressure inhibits the respiration of yeast 0o00. 
cols. He also found. that a respiratory substan% 
involved in this bas a much higher. affinity 
for oxygen than -for carbon monoxide, and that the 
carbon monoxide com of this substanee is dis- 
sociated by the visible rays en ae 

Warburg’s ræults as to the inhibition of irations 
by carbon monoxide have been extended by dane 

ATURE, 119, 852; 1927) to the wax-moth and creas 
plants. i i 

The main object of my study was to localise the 
action of carbon eee a to find whether the 
substance influenced by it has any connexion with 
the known respiratory spbetances. 

Cytochrome, which is present m yeast cells, does 
not oombine with carbon monoxds. The ordinary 
(unbound) hematin which is also present pi ek 
cells has, on the contrary, a much greater ity 
for carbon monoxide than for oxygen, and, when 
reduced, it oombines, even at a very low partial 

, with carbon monoxide. Thus, none of the 
F different iron-porphyrin compounds of living 
yeast cella is responsible for the phenomenon dis- 


covered Warburg. 

In rine ag er m compounds, yeast cells 
contain a polyphenol oxidase which can demon- 
strated when the reducing power of the cells is 
inhibited by urethane, cooling on ide, or heatmg 
at pH 7-8) to 50°- 


yeast heated to 50° C. give a 
0-5 0.0. of ‘Nadi’ mixture composed of equal parts 
of 0:01 M. dimethyl-para-phenylenediamine hydro- 
chloride in 60 per cent. alcohol, 0-01 M. alpha: 
naphthol in 50 per cent. alochol, and 0-1 per cent. 

J carbonate in water. ` 

The indophenol reaction of yeast is inhibited by 
boilmg, by potassium cyanide and by carbon mon- 
oxide. e influence of carbon: monoxide can be 
demonstrated in the following manner: 2 o.c. of the 
above yeast suspension is put in each of six slightly 
modified Th s vacuum tubes and, 0°5 c.o. of 
‘Nadi’ reagent added mto the bant portion of their 
hollow stoppers. These tubes, standmg in the same 
rack, are filled with various gas mixtures; they are 
then reversed, the yeast suspension being mixed with 
‘Nadi’ reagent, shaken for 1-5 minutes m the dark, 
and examined. The following are the results of such 
an experiment : 
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Similar results are obtai with yeast in which the 
respiration is almost completely lished, while the 
oxidase is still very active. - 

| Daylight, or the light of a 4 watt electrio lamp 
(50 oR} dissociates the carbon monoxide oxidase oom- 
pound, the oxidase becoming active again. To demon- 
te this, six Thunberg’s tubes are prepared as in the 
bove experiments, evacuated to about 150 mm. to 
mm. pressure of mercury, and are filled with pure 
bon monoxide. These tubes, standing in the same 
are then reversed and their contents mixed in the 









shaking for 1-5 minutes, the three protected tubes are 
unosovered, and the reaction in all six tubes is 
se oes The result is that, while the three tubes kept 
in dark show only a alight biueing (X), the tubes ex- 
posed to the light show a strong blue colour of indo- 
henol ). Control experiments with tubes 
| with nitrogen instead of carbon monoxide show 
'no difference in the rate of indophenol formation m 
the tubes to the light or in the dark. 

Carbon monoxide was found to inhibit in a similar 
manner the indophenol oxidase of mammalian 
muscles, and the oxidation of catechol by the aqueous 
extract of oatmeal flour or of dry potato oxidase 
Pp tion. ; 

ese experiments show that Warburg’s respiratory 
ferment is a polyphenol or indophenol oxidase system, 
which can display its o istic reactions even 
in dead oella in which the respiration is abolished. 
All this clearly indicates that the oxidase systems 
revealed by the indophenol test belong to respiratory 
catalysts easential for the oxygen uptake by the 
living cell. D. KEON. 
olteno Institute, 
University of Cambridge. 








The Industriali Revolution. Z 


| am curious to learn the groun n which Miss 
' Buer (See Naruse, Mar. 12, p: 879) her belief 
that the rise of population in England after 1750 
was due to the introduction of the practice of inocula- 
tion and a consequent decline in fant mortality. 

The accepted view is, I believe, that the rise was 
due in the Arst instance to the expansion of England’s 
colonial trade, which increased twelve-fold, according 
to Edmund Burke, between 1702 and 1772. The 

of the damand for English cloth led to Kay’s 
invention of the fly-shuttle in 1738. This invention 
doubled the weavers’ output, raised the prices of 
yarn, and thus gave increased employment ın- the 
spinning trade. 

Newcomen’s steam-engine was introduced in 1712, 
and thenoeforward e steady i 
in an increased demand for coal. 
maugurated by the growth of trade and invention 
reacted upon iculture and transport, and thus 
paved the way for the Industrial Revolution. 

It ia difficult to see how medical science could affect 
the size of a population. Unless there is more to 
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divide, population cannot increase. Moreover, under 
the conditions prevailmg m the eighteenth century 
a high rate of mfant mortality d not affect the 
gize of the pulation. Naturel fertility would 
secure & rep t of the infant population. 
Primo avulso non defutt alter. 


Littlehampton. 


I sHOULD like to reply briefly to ‘the points raised 
in Mr. Wyndham Hulme’s letter. In my book I 
have laid considerable streas on the gro of oom- 
mere and its important reaction upon agriculture 
and consequently upon population... My reviewer 
has also mentioned this, though y I 
otber points of more immediate interest to readers o 
NATURA. i 

In to Newoomen’s engine; ite use was 
never widespread, and, after experiment, was fre- 
quantiy abandoned owing to the wasteful consumption 
of Water-power was alwe erred when 
available. The growth of the trade before 1800 
was mainly due to the mereasing use of coal for 
domestic and for brewing, brick-making, 
forging, smelting, eto., rather than to the demands of 
the steam-engine. This increasing use of coal was 
partly due to the growing shortage of timber and 
partly to the t of Sanals. 

In regard to the statement that ‘‘ Unless there is 
more to divide, population cannot increase,” from 
Soc de gt Vacca T A 
imply it that production cannot be adjusted to 
needs. This implication ia open to question. Given 
a sufficiently elastic social system, & l puls- 
tion will a aleta production, and a aidouhtedly 
did so in the period in question. 

Neither can I agree that a high rate of infant 
mortality does not affect the size of a population, 
because the birth-rate adjusts itself to this rate. 
Obviously, this argument cannot hold if the brth- 
rate is at the maximum which natural fertility allows. 
The nearer the actual birth-rate is to this maximum 
the smaller is the posible movement of the birth-rate 
in an upward difeotion. Personally, I believe that 
until recent times, when the use of contraceptives 
introduces a new factor, the death-rate rather than 
the birth-rate was the prime tor of popula- 
ton. In regard to the period under review, there is 
no evidence of any appreciable alteration of the 
birth-rate, but there is overwhelming evidence of a 
great fall in the death-rate, mainly among infanta, 
and this fall was concomitant with a great growth of 
population. The fall of the death-rate was due to a 
variety of causes, of which inoculation was probably 
one. For the grounds which I base my con- 
clusions I can only sr MF. Hulme to my book, m 
which they are stated m some detar, 

MaBr C. BUER. 


\ 


Yoa 





The University, 
Reading. 





Regularity in the Spectrum of Ionised Neon. 

THE spectrum of neon has been completely analysed 
by Passhen, but certain lines were obtained by 

iveing and Dewar in 1600, and afterwards confirmed 
by Merton (Proc. . Soo., vol. 89, p. 447), which 
io Pasehen’s scheme. L. and E. 
Bloch and Dejardin (J. ds Phys., May 1926) obtained 
these Ines by the method of electron bo t, 
and found that the lines come out strongly at 49 
volts. They ascribed the lines to ionised neon. 

I have tried to classify these lines, and have suc- 
ceeded in arranging about 140 of them in groups of 
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multiplets. the structure diagram of neon, | many occasions witness to the facta, and ing th: 
namely, i explanations given, I early gained some kn Oo» 

K physics. Incidentally I was led into i . One 
2 of my duties m p ing for these lectures was that o- 
/ L L, hydrogen to fill the electrical pistol.” 
> 2 6 > The history of the apparatus is well authenticated 
\ ° M, M, M, Herbert Spencer's mother died in 1867, and shortly 


N 
> 1 g? _ 
it is found that the expected terms and combinations 
are as follows: r 


-y ‘L, M, 
: 4AF 4pap 
‘Ly —> tl, M —> 41, M, i y 2p 
P PDS ap tp G Sa 
sP aS o ADAP SS. tL N; ` 
tP 1D 
ap 35 


I have obtamed combinations which are combina- 
tions between 42,M, and (‘L,M,, tL, N,)-terms. 
Two multiplets are shown below : 





ae ae ‘Py ‘Py 
‘P, .| 360828 362648 
(1) & (3) 
1P, 35777-0 359600 861823 
(3) (2) 7 (2) - 
1P, 355829 35805-5 
(£) (4) 
‘1D, 32825-2 33008 0 
(3) (4) 
‘D, 827260 820005 3881819 
(5) (3) (8) 
1D, 32803 6 383025.7 
(8) (£) 
1D, 32944-0 ` 
(5) 
A complete analysis will shortly be published. 
- P. K. Kronu. 
Physics Department 
University of Allahabad. - 
India, Mar. 3. ` 





Herbert Spencer's Electrical Apparatus. 


It be of mterest to record the fact that the 
gisstrical’ apparatus ey cone by Herbert 
Spencer, consisting of a cylinder machine, three 
Leyden jars, an insulated stand and plates, with other 
accessories, which include an electrical pistol, is still 
In existence. One of the amaller pieces of apparatus 
bears the name G. Adams, London, who was pre- 
sumably the maker, and the whole is contained In a 


wooden box. 

The apparatus belonged origmally to Herbert 
Spencer’s father, William George Spencer, 
known as George Spencer, who kept a school in Derby 


* and was for many years secre of the Derby 
Phil hical Society founded by us Darwin. 
It za ie practice to show electrical experiments to 


ee eee GI eboney, Herbert 
Spencer in his autobiography says: “My father had 
-an electrical machine and an air-pump, and from 
time to time classes of his pupils came to see pneu- 
matio and electrical phenomena. I had frequently to 
make preparation for the experimente and aid in the 
performance of them. The result was that being’on 
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he gave up the Derby house and distri 
buted most of ihe contents. In the autobiography he 
Bays: “Soon after my mother’s death I therefor 
arranged to give up the house. Reserving valuea 
relics and saab fot pieces of furniture as promised t< 
be useful in London, and distributing the rest among 
a relations, I surrendered the key to the landlord. 

t was at this time, or shortly afterwards, that 
Herbert gave the electrical apparatus ta 
George Holme, who as a youth of sixteen or seventeen 
had saved him from drowning and had been his friend 
ever since. George Holme afterwards became æ 
well-to-do manufacturer and was Mayor of Derby ir» 
1875. An edition of Spancer’s works was inscribed: 
“From Herbert: cer to his old friend Geo 
Holme, without one us aid rendered in 
boyhood neither this work nor any of the acoompany- 
ee ever have existed,” ‘On the death 
o rge Holme the spores was left-to his grand- 
son, Geo Hyde. At death his widow gave it-to 
their nephew, Mr. Colin Hyde Bennett, the present 
owner, whose parents still live in Derby. It is to 
their courtesy that the present writer owes the 
opportunity of i mg the a , a8 well as the 

o satisfaction of firing the electrical pistol, which 
shot ita cork vigorously acroes the room. 
FREDK. W. SHUBLOGK. 
' 6 Glenhouse Road, 


Eltham, 8.E.9, : 
April 14. 





Convection of Heat in Fluid Flow through Pipes. 


Is his letter n Nature of April 9, p. 527, Mr. 
H. F. P. Purday proposes to add yet another purely 
empirical formula to’ the many already proposed for 
representing the transfer of heat from a tube to a 
fluid passing thro it. I cannot believe that much 
progress is possible along this Ime. Any further 
advance must, I think, be based on physical con- 
eiderations, which will indicate the form of the 
functions involved, as to which the theory of dimen- 
gions can give us no information whatever. 

It is now, I think, generally that in the 
turbulent flow of a fluid thro @ pipe there is 
always a layer which creeps in viscous or laminar 
flow along the surface of the tube, whilst the ramainder 
of the croes-section of the tube is filled with turbulent 
fluid. Osborne Reynolds, many years ago, gave a 
rational ion for the transfer of heat from the 
interior of the viscous layer to the turbulent 
core. Acroas the viscous layer, .heat transfer can 
only take place by conduction. If we knew its 
thickneas we oould find a complete expression for 
the transfer of heat from the hot wall to the fluid. 
Such an expreasion must n ily involve at least 
two terms, since the transfer is effected in part by 
conduction and in part by convection. 

Whilst it does not seem poasible to calculate 


“directly the thickness of the laminar film, it is possible 


from physical considerations to fix an upper limit 
to itas maximum possible thickness. The actual 
thickness must be leas than this, so that if the 
limiting thicknees be found, as above indicated, the 
actual thickness will be t, where é is the limitmg 
thickness and ¢ a coefficient to be determined by 
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data indicated that # was sensibly oonstant, the 

figure found being 0:55. I that ¢ 
uld increase as the critical velocity was approached ; 

but the expermental evidence did not bear this out. 
Incidentally, I was able to show that when the, 


ut 
are but 


ture rises above some 80° C. 
complete research was published in Engineering 
of July 6, 1928, et seq. H. M. Martin. — 


26 Addiscombe Road, 
Croydon. 


tem 





. The Anomalous Flocculation of Clay. - 


Tams is a rather belated ad to Prof. Comber’s 
926 (vol. 118, p. 412), 


but we should like to refer to one or two pomts. It 


the light of prevalent theories,” when, perhaps, no 
theories on this question can be said to be prevalent. 
With to the facts (on which the theories 

t to be based) we profess to have established the 
following : 

(1) Clay flocculated by dilute hydrochloric acid 
and then purified from electrolytes by patie 
other means is nearly free from exchangeable : 

, (2) Such clay (containing only 0-1 per cent. of 
replaceable calcium) 18 flooculated by sodium 
hydroxide: this seems in di conflict with the 
last ph of Prof. Comber’s letter. Further, 
kaolin and pure silica ee no exchangeable- 
calcium can be readily fi ated by sodium 
hydroxide. ; Si 

(8) It ıs more easily flooculated by the chlorides 
than by the hydroxides of either sodium or calgium 
where the concentration of the base does not exceed 
0-5 N and 0:002 N respectively. 

(4) At higher concentrations it is more eaail 
flocculated by hydroxides than chlorides, and this is 
true both for fi Aa and for calcium. 

(5) In the case of suspensions of pure silica con- 
taining only ae less than 24 diameter, floocula- 
tion cannot brought about by the chlorides at 
concentrations up to normal, whilst in the case of 
the hydroxides, N/60 and yo are sufficient for 
calcium and sodium respectively to produce floocula- 
tion in one hour. 

(6) The flocculation of silica differs from that of 
clay in that the former is only flooculated by sodium 
or calcium chloride in an alkaline medium, The 
concentration required decreases with in 
alkalinity, and this also holds for clay above a p 
ofabout9. If, however, a smal] amount of aluminium 
hydroxide is precipitated on the silica, there resulta 
an electro-negative ion of which the behaviour 
towards flocculants is remarkably similar to that of 
clay. In ioular, it shows the phenomenon of 
succeasive flocculafion, déHocculation, and flocculation 
on the addition of increasing quantities of alkaline 
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E as described in the case 
of olay in our previous weiter to Naturr (May 1, 


experiment, and which has, it will be seen, a definite solutions of sodium chlor 
popie signification. 
o my surprise, an examination of the experimental | 1926, p. 624). 


These are the facta so far as we have gone: silica 
and olay are certainly different in respect to floccula- 
tion phenomenon, but it is better not to call either 
anomalous. ° A. F. JOSEPH. 

H. B. OAKLEY. 

Wellcome Tropical Research Laboratory, 

Khartoum, Mar. 16. 





The Financing of Research Associations. 


Many of the industral research associations of 
Great Britain have, in the opinion of the leaders m 
their i industz~ies, eee. justified their 
existence. In view of the possible cessation of their 
State subsidy, these assosziations must consider means 
for raismg revenue adequate for their continuance on 
a ent basis. 

ə present method ef soliciting annual donations 
from firms and trade a3sociations leaves a reses 
association m & recur ing state of financial un- 
certainty which makes È diffloult to plan any exten- 
sive or ive research. The refusal of some 
firma in the industry to oo-operate is æ further 
handicap. 7 

In the case of some associations, the time is ri 
for ascertaining the amount of support likely to Bs 
provided from the industry itself and from the users 
of ita products. I include the users because it often 
happens that they reap much of the financial benefit 

i from the wo of the association, as, for 
example, when this work results in the improved 
efficiency of electrical generating or distmbuting 
plant. 

In industries in which a desire exists for the oon- 
tinuance of their research associations after the 
expiry of the subsidy, ıt would be necessary to 
estimate the amount n2eded to place the work on 4 
satisfactory basis, and to ensure that this amount 
can be secured, as a Minimum, for, say, ten years. 
It seams reasonable to ask the firms interested to 
agree to & hahaa lovy of a small percentage of 
the turnover of >f them. In some industries 
one pound for each thousand pounds of turnover 
would provide sufficien- revenue, provided the scheme 
were widely supportec. No firm need disclose the 
amount of ita turnover except, in confidence, to a 
chartered accountant. 

Such a scheme for placing the finance of the 
associations on a more permanent basis is not likely 
to be approved by the inancial heads of firms without 
pressure from those ccncerned in the continuance of 
co-operative research > the p of this letter is 
to impress on those readers of NATURE so concerned 
the advisability of ocnsidering the advantages and 
difficulties of such a scheme, and, if wd ake: of 
pose it on the notie of those who would need to 

e influenced to subsaribe. - 7 
Rost. W. PAUL. 





Surface Elm of Aluminium. 


IT is generally belisved that the surface of alu- 
minium is normally sovered with a thin layer of 
aluminium oxide or hydroxide, and that the metal 
possesses the property of ie this film on freshly 
cleaned surfaces. Bengough and Hudson (Jour. Inst. 
Metals, 21, p. 143) state, “the metal is normally 


covered with a layer of oxide,” and Seli and 
Williams (Jour. Inst. Metals, 23, p. 169), “It is 
to air if 


Ean assumed that aluminium 
covered by a film of onde or hydroxide which prevents 


“u T2 
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the complete oxidation of the metal. The film is 
invisible and, so'far as the writers are aware, no direct 
evidence of ita existence on aluminium ordinarily 
treated has been adduced.” 

Until very recently we were in t with 
Seligman and Williams regarding the absence of 
direct evidence. During the course of experiments 
made with the object of studying thé pro ies of 
films produced on aluminium by the 
anodic process, we found it was possible to isolate 
the flhns by the following method : 

The aluminium, preferably in the form of thin 
sheet, is cut into narrow stri and one or more of 
these.strips is heated in 4 in an atmosphere of 
dry hydro to a temperature of 800°C. Dry 
a eos oride .is then passed through the tube. 

metallic aluminium, exposed at the cut edges of 
the strips reacta with the hydrogen chloride to fo 
aluminium chloride, which sublimes and deposits in 
the cooler parta of the tube. Ultimately all the 
atest aluminium is so removed and the surface 

remain, together’ with some of the impurities in 
the alamintum. 
. By the above method it was found poasible to 
obtain a film from normal commercial aluminium 
sheet. The natural film liberated in this way was 


enit delicate, tended to curl, and was small in- 


amount, but appeared to be continuous. ; 
H. SUTTON. 
J. W. W. WILLSTROP. 
Royal Aircraft Establishment, 
South Farnhorough, Hants, 
April 7. 





Formation of Organic Acids from Sugars by 
Aspergillus niger. — 


Umor the above tatle we recently showed (J. Ohem. 
Soc., 1927, 200) that when A us niger is grown 
on citric acid as sole source of carbon, the formation 
of acetone, malonic acid, and glyoxylic acid can be 
demonstrated. The production of citric acid from 
potassium saccharate and the mould may be detected, 
under careful control, by Denigés’ test and by 
oxidation to acetone. It appears, therefore, that 
saccharic acid may ly i 

uct in the formation of aitric acid from glucose 

y Aspergillus niger, as was suggested b ranzen. 

and Schmitt in the case of the citric acid in plants 
(Berichte Deutschen Chem. Ges., 1925, 58, 222). 

This view has now received further support from 
our recent observation that when A. niger is wo 
on glucose as sole source of carbon, the solution 
contains saccharic acid, which may be isolated as the 

taæium hydrogen salt. This been identifled 
(1) by titration with standard alkali, (2) by deter- 
mination of potasmum, and (8) by determination of 
thallium in corresponding ium hydrogen salt. 
Apart from the observation of Grass (Jahrbucher fur 
ursa. Botanik, 1926, 66, 155, 171, 177) that saccharic 
acid is formed by the action of the yeasta Anthomyoes 
Reukaufis and Amphternia rubra on glucose, this would 
appear to be the only recorded instanoe of the pro- 
duction of this acid by micro-organisms, 

Grüæ employed a medium containing glucose and 
traces of peptone, me, potassium tartrate, and 
mineral salts, and the saceharic acid was identifled 
microscopically as the cæsium A en salt. ' 


GER. 
V. SUBRAMANIAM, 
T. K. Ware. 
Municipal College of Technology - 
and the University, ; 
Manchester. 
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to the first example, I 
quote Dr. Payman (Jour. Ohem. Soo., 1919, 115, 1458) : 
‘. . . In the present research the maximum speed of 
uniform movement of flame in mixtures of carbon 
monoxide and air 1s found to be about half ‘the valde 
calculated, ing use of the values’ determined fo 
hydrogen—air and hydrogen—carbon monoxide—air 
f ifference between the calculated 
values would argue more than a 
small deviation from the law of speeds. 
The same conclusion can be drawn from m 
determinations of 


own 
hide 


are often less than half those directly determined. 
This phenomenon can scarcely be ascribed to a ‘ cool’ 
flame, as it occurs even with a carbon disulphide— 
air mixture p rtioned to give perfect combustion. 
An account of these experiments is being prepared for 
publication. S 

A. G. WETE. 


45 Caledonia Road, 
Saltocoats. 
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The Origin of the Earth’s Surface Structure. 


Soms further explanation of certain points in our 
letter in Natunn of April 9 on the above subject is 
desirable. 

Our argument concerning the mode of origin of the 
earth’s surface structure does not turn upon whether 
dunite or eclogite forms the deeper substratum ; for 
these substances differ but little in radioactivity and 
are alike in density. The uranium and thorium 
content of dumite (Phil. Mag., May 1924) is oon- 
siderably below that of the plateau basalts, and their 
content of potassium is practically nil. Hence, 
whether eclogite or dunite occupies the depths, we 
are justified ın concluding that density and radio- 
activity inversely in the earth's outer regions ; 
the intrinsic density moreasing and the radio- 
activity dimmishing downwards, If Prof. Holmes’s 

ion that the lower part of the continents is 
diorttic in character is correct 4TUBB, Oct. 23, 
1926), the rule still apples. 
eclogite as occupant of the depths is founded on the 
simplification involved, seeing that this substance is 
to expected therein as a piezoorystalline form of 
basaltic magma ; for such it undoubtedly is. 

While our contention that seismic evidence is not 
opposed to the existence of deep-seated eclogite is 
true, it is also true that ita presence has not as yet 
received the same experimental port as the 
presence of dunite has received. e believe the 
experiments of Adams and Gibson have not so far 
been extended to eclogite. There is much to justify 
the expectation that when they are sọ extended the 
resulta will be similar. 

J. JOLY. 
J. H. J. Poors. 
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The Modera ‘ Zoo.’ 


AA simultaneously there have been made 
announcements of two proposals of great 
rtance in the evolution of the modern zoologi- 
aad en in Britain. The Zoological Society of 
London has acquired an estate of 400 aocrea, lying 
ander "the Dunstable Downs, midway between 
oe and Luton, which is to be developed on linea 
different from those familiar in Regent's Park ; 
and the Zoological Society of Scotland proposes to 
develop ita park to the crest of Corstorphine 
Hill, over 47 acres which it now possesses but 
which have hitherto been used as a golf course. 


Phos] 


itude the two ventures are scarcely com- 
parable but both are at one in indicating that the 
ture of zoological garden development in Great 
Britain lies along the lines of ee ec 
freedom, and that the old-fashion 

in space and overstocked in kind, metn 
the needs of the animala nor the deman 
Nature lover, is on the path to extinction. 
The change marks & revolution in the attitude 
of the Dir towards captive animals during the 
. The ‘zoo’ fashion swept over 

in the early half of the nineteenth century : 
the pe don Zoo in Regent’s Park was founded 
in 1828; the Dablin en in.1830; Clifton, 
Bristol, in 1835; Belle Vue, Manchester, in 1836 ; 
Amsterdam in 1838; Antwerp in 1843; and Berlin 
in the year following. The people, animated by 
a sensation-loving curiosity rather than by a love 
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neither 


of the 


of Nature, wished to see at close quarters, but 
in conspicuous safety, the fiercest and the rarest 
of animals, and the old zoos met the demand by 
erecting closely packed cages and stout iron bars. 
The publio no longer seta so high store upon the 
aramped animal, spending a lifetime in an endless 
promenade of an inadequate cage, and a growing 
EERO towanda: the animals themselves, as 
well as a developing artistic perception, ‘have led 
to the modern Pa of surroundi approaching 
as closely as possible to the natural environment, 
in which animals may display their graces of move- 


r 
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-FI@. 1.—Thbe Polar Bear enclosure hi the Acotihih Zoologica] Park. 


ment and repose in the greatest ible freedom. 
It is interesting to recall that the prime movers in 
this beneficent revolution were not the great public 
zoos, but the owners of private collections. 

The Zoological Society of London has been 
fortunate in its choice of new ground. The natural 
slope of the Ashridge estate, rising on one side 

er abruptly from the 500 ft. contour to more 
than 700 ft. above sea-level (and half the entire 
area, exceeds the latter altitude), gives scope for 
wide outlooks and fine oramic effects, which 
will add re and nobility to their tenanta. So 
far as possible, the nat amenities of the site 
will be retained, and, in place of unsightly barriere, 
concealed ditches and sunk fences masked by 
natural scenery will separate the different groupe of 
animals. A chalk foundation affords a medium 
readily excavated, go that the creation of attractive 


a 
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caves and shelters and dividing trenches becomes 
largely a matter of artistic planning and moderate 
expenditure. 

this handsome park the Society proposes to 
instal the larger and more hardy of ite animals, 
ita breeding and recuperating animals, and the 
majority of its duplicates. But aed from foreign 
imported creatures, Ashridge should become a 
great British sanctuary, tenanted by native birds, 
and exhibiting, congregated as they cannot be 
geen in any other part of the country, the few 
mammals whioh still exist, and those which formerly 
existed, in Britain. The stock in the London Zoo 
will benefit by reduction, and Regent’s Park will 
become the honk of a typical synopsis of the 
animal kingdom, and of the more delicate creatures 
which demand ial conditions of temperature, 
feeding, and the like. 

The pro extension of the Scottish Zoological 
Park is leas of an adventure in more ways than one, 
for since its inception in 1912 the Park has all 
along been developed on modern lines, and the 
inclusion of the remainder of its 74 acres, nearly 
twice the extent of the Regent’s Park Zoo, is but 
the fulfilment of a project which the Council has 
had in view from the inni Nevertheleas, it 
is an impressive scheme. The addition will carry 
the Park to the ridge of Corstorphine Hill at an 
altitude of 500 ft. above sea-level, and, while still 
retaining the southern which has meant 
so much for the welfare of the animals, will throw 
ee across the Firth of 

orth and ita islands to the hills of Fife and the 
Highlands of Perthshire. The ground is less 
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amenable to artificial treatment than the chalky 
subsoil of Ashridge, for the rock is hard and costly 
to excavate; but the gain is greater than the loss, 
since Nature has already carved the summit into 
rocky ri and hillocks, affording sites which 
will exhibit at their best such mountain creatures 
as wild sheep, goats, chamois, and the like On 
the lower ridges it is proposed to excavate dens 
and shelters for carnivores, and to give over & 
portion to native British mammals, while the 
nea land will become ranges for native and 
oreign deer, bison, ete. 

The sole obstacle to the development of this ground 
is a financial one. Last year the takings ae 
a modest surplus of £2000, and since the opening 
of the Park, all its lus income, amounting to 
more than £10,000, has been spent in improvements 
which have added to the comfort of the animals 
and the attractiveness of the exhibits. To lay out 
and utilise the new ground, and to provide further 
improvements in some of the existing enclosures 
for animals, it is estimated that £25,000 will be 
required. Since such a sum cannot be obtained 
from the present income of the Park, the Council 
has issued an appeal for that amount, so that the 
Park may become a “ National Institution, un- 
rivalled for beauty of site and natural amenity.” 
In furtherance of the scheme, it is announced that 
& mid-summer carnival and fête will be held in 
the Parkin June. The conspicuous success already 
attained in the development of a modern zoological 
park in Edinhurgh indicates that the new effort of 
the Zoological Society of Scotland is worthy of all 


support. 


The Theory of Strong Electrolytes. 


HE general discussion on ‘‘ The Theory of 
Strong Electrolytes,” organised by the 
Faraday Society at Oxford on April 22 and 23, 
was rendered noteworthy by the foreign guests 
who were able to attend and to take eth in the 
roceedings: Bjerrum, Brénsted, and Christi n 
m Co n, Fajans from Munich, Hevesy from 
Freiburg, Huckel (a former colleague of Debye) from 
sd a Onsager (a present colleague of Debye) 
from Zurich, Remy from Hamburg, and Ulich (a 
colleague of Walden) from Rostock, represented the 
European universities, whilst America was repre- 
sented by Harned from the University of Pennsyl- 
vapia and Scatchard from the usetts Insti- 
tute of Technology. The pae se the 
hospitality of Exeter, Jesus, and Lincoln Colleges, 
oan informal discussions carried on there were 
not the least valuable features of the meeting. 
°” Jt is now forty years since Arrhenius effected a 
far-reaching oh in the theory of aqueous 
solutions by introducing the conception of electro- 
2 dissociation, and there can be little doubt 
at similar importance attaches to the recent 
development, by Milner, and more recently by 
Debye and Hutckel, of theories based upon the 
conception of ‘complete ionisation’ of electro- 
lytes. This conception, although devised in the 
No. 3001, Vou. 119] 


firat instance to explain the behaviour of electro- 
l in solution, has received important support 

m the study of crystalline saltas, which has 
shown that most of them can be pictured as 
aggregates of oppositely charged ions, in which 
individual molecules cannot be detected, as well 
as from the electronic theory of valency, which 
has provided an ar pees of the inability of 
these ions to effect the transfer of electrdns which 
would convert them into neutral molecules. 

The chief weakness of Arrhenius’s theory lay in 
the fact that, although the dissociation of weak 
electrolytes on dilution with water was in accord 
with the law of mass action, this law broke down 
completely in the case of strong electrolytes, t.e. of 
all the common salts, as well as the stronger acids 
and bases. Many formule have been devised in 
the hope of discovering a law of dilution whioh 
should be applied to these perfectly normal, but 
obstinately intractable, electrolytes ; but modern 
theory has turned back to an old expression of 
Kohlrausoh, A,=A,—av‘c, according to which the 
equivalent conductivity A,, at concentration c, is 
leas than that at concentration 0, by an amount 
a\/c which is proportional to the square root of 
the concentration. This law, which can be tested 
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y plotting A against Vc, has been verified for a 
rge number of saits both in aqueous and in non- 
jueous solutions, and appears to have a wide 
ange of validity ; but the constancy of the index 
as challenged in a paper by Ferguson and Vogel, 
ho assert that the index varies from 0-38 in 
arium bromide to 0-635 in lithium perchlorate, 
Kthough the average for thirty-three salts is only 
ist below 0-5. The theory of Debye and Htckel 
as the merit of deducing Kohlrausch’s law from 
re fundamental laws of electrostatics, so that the 
dex 4 appears as an echo of the index —2 of 
‘oulomb’s law. 

The theory of Debye and Huokel is based on the 
ostulate that each negative ion in a solution is 
urrounded by a region containing an excess of 
sitive ions, and conversely. Such a distribution 
, quite practicable, sinoe it is realised in the lattice 
a the line salts; thus, in the case of 
odiam chloride, the closest ne hboura of e sodium 
on are 6 chloride ions, rollowel by 12 sodium ions 
t a rather greater distance, and then by 8 more 
milorine ions af a slightly greater distance still. 
m electrolysis, this surrounding Gee of ions 
ı drawn through the solution creates an 
acreased frictional resistance by dragging the 
olvent with it, as in the phenomenon of elestro- 
‘horeais. Moreover, since the atmosphere of 
‘ppositely charged ions lags behind the ion under 
onsideration, as soon as it begins to move, a 
etarding electrostatic as will be set up, the 
trength of which will d on the rapidity with 
hich the excess of opie charged ions is 
dissipated in the rear of the ee ion and 
ollected in the new region into which it is ad- 
‘ancing. The calculation of the magnitude of 
hese effecta presents a very difficult problem in 
¢aetistical mechanics, but it can be shown m both 
ases that the resultant decrease of equivalent 
onduotivity is proportional to the square root of 
he concen tion. Kohlrausch’s law can there- 
ore be explained as due to variations of ionic 
nobility, resulting from the phenomenon of 
nterionic attraction, without requiring any varia- 
ion in the number of ions Involved in carrying 
she current. 

The formule of Debye and Htickel give results 
vhioh are not yet in precise numerical agreement 
with experiment, although a closer agreement is 
obtained by m ase of a modification due to 
Onsager, in which (by allowing for the Brownian 
movement of the ions) the numerical factor is 
duced in the ratio 1:0-586. It is, however, a 
‘aot of fundamental importance that the theory 
of interionic attraction has at last provided a 
ohysical basis for Kohlrausch’s law, since the 
sarlier theory of electrolytic dissociation led to an 
sntirely differant, and moompatible, relationship 
between oonduotivity and concentration. On the 
other hand, it is a disappointment to find the old 

form, that the repeated, and in a atill more emphatio 

at the formule now used are only valid 
a ‘dilute solutions; and that a olose concord- 
ance between theory and experiment is not to be 
looked for in solutions of greater concentration 
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than 4/100 or A/1000, since it was at least 
reasonable to hope that the new theory of strong 
electrolytes soad i be applicable to strong solutions 
also. 

An important question was raised at the ee 
cussion as to whether the theory of strong electro 
lytes requires that al the ions must e. even 
in solutions of high concentration. The momentary 
existence of pairs of ions which have insufficient 
kinetio energy to ae ve from one another appears 
to present no difficulty, and may per Se ye 
by the een! equations. Numerical calculations 
suggest that the number of these neutral doubleta 
is amall; but as the new formuls are only valid 
for solutions of extreme dilution, no experimental 
verification of these calculations 1s possible On 
the other hand, Walden’s observations of the 
small conductivity of salta such as [NEt,]*I-, 
when dissolved in solvents of low dielectric capacity, 
indicate that the proportion of electrically neutral 
doublets may under some conditions be quite as 
high as that of the undissociated molecules of 
Arrhenius’s theory. The same conclusion can be 
deduced in a more emphatic form from the 
fact that potassium bromide behaves as an in- 
sulator when dissolved in liquid bromine, although 
phosphorus pentabromide acts as an electrolyte 
in this solvent. 

During the discussion the position was generall 
adopted of classifying as ‘ weak electrolytes ’ all 
those compounds in which real molecules can be 
formed from the ions. ‘This olassification can 
ea be valid, ainoe hydrochloric acid has all 

perties of a ‘ strong electrolyte,’ in spite of 
cag ear that anhydrous hydrogen chloride has just 
as PA claim as hydrogen cyanide to be ed 
as a covalent compound. Thee neutral molecules 
are, however, go readily ionised by contact with 
water that it is only in concentrated solutions that 
they become sufficiently numerous to produce a 
marked vapour pressure. Since the theory of 
Debye and Hiokel only applies to dilute solutions, 
it may be taken for granted that no difference 
would be detected by means of it between a strong 
electrolyte which is wholly ionised even in the 
solid state, and one in which the real molecules 
of the crystal are resolved almost completely mto 
ions by the influence of an ionising solvent; in 
a hydrocarbon solvent, on the other hand, both 
types of solute would behave as weak electrolytes. 
e problem of solvation was also discussed. 
Mr. R. Fowler reased the view that, sings 
water behaves as he ah it must be attracted 
towards the ions, and ially to those of small 
radius. A pressure Ae crcl would thus be set 
up which would cheok the approach of all other 
ions, whether of similar or of opposite sign. The 
orientation of the water molecules. would be 
reversed with the sign of the ions, as suggested 
by Ciamician m 1891, and formule expressing this 
view were included in a paper by Ulich. 

The applicability of Stokes’ ’s law to ions was 
repeatedly challe , 28 also was Walden’s rela- 
tion between mobility and viscosity ; but ıt seems 
likely that these relations will continue to be 


~*~ used in future 
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ents in reference to the 
mechanism of conductivity, if only as providi 
a standard from which deviations can be m ; 
On the other hand, it is equally clear that all such 
arguments will henectarth be domimated by the 
theory of imterionio attraction, in one form or 


Obituary. 


Dp. ABRAHAM LAVIN. i 
HE Bas death of Dr. Abraham Levin on 

April 20, within a few minutes of leaving his 
laboratory at Plymouth, deprives physiology of a 
young and brilliant worker. A man of versatile 
talents, he showed from an early age a remarkable 
mechanical ingenuity and an extreordinary aptitude 
for engineering. This subject he studied in Rome, 
but long -continued ill-health, ex ted im 
later years by privation during the Russian 
revolution, prevented him pursumg this study 

er. He therefore- turned to other leas 
exacting aotivities and studied musio at . Kieff 
with t suoces8. 

At the outbreak of War, Levin took up the study 
of medicine at the Crimean University at Sim- 
feropol, where he took his M.D. Prof. Gurvitch 
recognised his ability and made him his assistant. 
His mechanical bent resulted in the invention 
of a highly ingenious sphygmometer. Being able 
to oome to England in 1924, his tireless mental 

é found an ideal outlet in research with 
Prof. A. V. Hill at University College, London, 
and: at the Marine Biological Laboratory, Ply- 
mouth. Levins mechanical ability here stood 
him in the greatest service and enabled him to 
perform many besutiful iments on the vis- 
cosity and elasticity of muscle and òn the action 
current in nerves, a8 his published work shows. 

Unfortunately, much of Levin’s work is not 
yet finished ; he died in the middle of a series of 
experiments on the action current in Crustacean 
nerve, which promised to yield resulta of the 
highest importance to the theory of nervous 
conduction and excitation. He was a man of the 
highest promise in his field of research, and his 
early death is a very great logs. C. F. A. P. 





Taa issue of the Physikalische Zeitschrift for 
Feb. 15 devotes twelve pages to the obituary 
address delivered in the hall of the Physikalisch- 
Technische Reichsanstalt at Charlottenb on 
Dec. 18 by Dr. F. Henning, following on the death 
on Sept. 19 of his friend and colleague Dr. C. F. L. 
Holborn, head of the Heat Section of the Reichs- 
anstalt. Dr. Holborn was born at Göttingen on 
Sept. 29, 1860, and after attending the local 
Realschule entered the University in 1879, and 
paed the government examination for teachers 
o elected not to teach, but entered 
the Observatory as assistant to Schering in the 
terrestrial magnetiam department, and in 1887 
took his doctor’s d with a dissertation on 
the daily variation of the magnetic elements. In 
‘1890 he joined the Reichsanstalt as assistant and 
rose kadali to be head of the Heat Section. 
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another. The Faraday Society is therefore to-t 
congratulated on having secured so lively a di 
cussion of the subject. This discussion, with tbh 
twenty-seven papers circulated before the meer 
ing, will provide the basis for a most valuabl 
l T. M. L. 


For a time in 1924 he aoted as director of th 
establishment, and the date of his retiremem 
from office was put three. years laters than th 
usual age of sixty-five years. His work on th 
temperature scale and on the thermal propertie 
of a has proved of great value for both scienc 
and industry. ad 





Wa regret to record the death of Sir Phil 
James Hamilton-Grierson, who died suddenly o» 
Monday, April 25, at Kemnay, Aberdeenshire, a 
the age of sixty-six years. He was educated a 
Cheltenham Co and Merton Co , Oxford 
taking his degree in 1876. A mem of the 
Scottish Bar, he held a number of legal appoint 
menta in Scotland, was knighted in Loi an 
received the honorary degree of LL.D. from the 
University of Edmburgh in 1920. In addition t 
editing a number of works, he was the autho 
of several articles which ap in i 
““Enoyolopsdia of Religion and Ethiœ,” but hi 
most important contribution to scientific literature 
was “The Silent Trade: A Contribution to th 
Early History of Human Intercourse,” a valuable 
book in which he brought his legal training t 
bear upon the facta and underlying principle 
aoko. in primitive systems of economics anc 
exchange. x 





Wa regret to announce the following desths : 

Dr. A. W. Brightmore, engineering inspector at the 
Ministry of Health and formerly profeasor of struc- 
tural i ea the Royal Indian Engineering 


College, B ,on April 20,aged sixty-two years. 

Dr. W. Collingridge, formerly Medical Officer to the 
Port of London the City of London, on April 20, 
aged seventy-three 


Prof. W. H. Dall, ntologist of the U.B. 
Geological Survey since 1885 and honorary curator 
of the Division of Mollusks of the U.8. Nationak 
Museum since 1869, on Mar. 27, aged eighty-one 

Mr. E. T. Dumble, consulimg geologist in Teas 
snd formerly 8tate geo who contributed notably 
to our knowl of economic geology of the 
Pacific slope, on Jan. 27, aged seventy-four years. 

Dr. Charles E. Marshall, director of the graduate 
schoo] and profeasor of microbiology at the Massa- 
chusetts Agricultural College, on Mar. 20, aged sixty 


years. 

Prof. C. C. Nutting, professor of zoology in the State 
Pane of Iowa, and vice- dent in 1902 of 
Bection of the American Association for the Ad- 


professor of the Royal Society and formerly Jodrell 
profeasor of physiology in the University of London, 
on May 2. 
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A STRONG commission, commencing under the 
thairmanship of the late Lord Milner, and comprising 
among others Sir Arthur Shipley, Sir Daniel Hall, 
sir John Farmer, Dr. A. W. Hill, and Mr. F. B. Smith, 
188 lately reported (“ Agricultural Research and 
Administration in the Non-self-governing De- 
sendencies.”’ Report of Commission, Cmd. 2825, 
London, H.M.8.0., 1027. 2s.) on the question of 
che difficulty experienced in recruiting officers of 
atisfectory ability for research and administrative 
work in the non-self-governing colonies of the British 
Empire. The difficulty is largely put down to lack 
of general interest in the development of these 
soloniea, though they form a sixth of the area of the 
Empire, and have 50 million inhabitants. An interim 
ceport has already been issued, upon which action 
nas been taken by establishing a number of scholar- 
ships, similar to those provided by the Empire Cotton 
Growing Corporation, whose incumbents, after taking 
a degree similar to the Cambridge Science Tripos, 
Part II., shall spend one year in special training in 
Great Britain and one year in the Imperial College 
of ‘Tropical Agriculture in Trinidad. In this way it 
«8 hoped to form a kind of reservoir from which the 
solonies may draw tramed men, who will have had 
at any rate one year of tropical experience under 
proper guidance. 


THe second part of the report before us deals with 
the collection and dissemination of information about 
the research and other work that is in progreas in the 
different colonies, and it is recommended that a kind 
of central clearing - house, upon the lines of the 
Imperial Bureaux of Entomology and Mycology, be 
established in London for the purpose of collecting, 
abstracting, and compiling and issuing a periodical 
summary of information. The third part then goes 
on to deal with the organisation of research, and it 
is recommended by a majority of the Commission 
that a central advisory council be established in 
England, the charman of which (a distinguished man 
of science) and secretariat shall be full-time officers, 
the former also travelling into the various colonies 
to see at first hand what is being done and to advise 
upon the spot. The duty of the council would be 
to collect information as to the work going on in 
every dependency, and to advise and criticise. The 
whole report is worth careful perusal. 


Dr. R. H. Prckanp has been appointed Director 
of the British Cotton Industry Research Association 
In succession to the late Dr. A. W. Crossley, who 


resigned the post shortly before his death on Mar. 5° 


last. Durmg the past seven years Dr. Pickard has 
been Principal of Battersea Polytechnic, and to the 
responsible dutie of this post he has added those of 
the directorship of the British Leather Manufacturers’ 
Research Association. From 1899 until 1907, Dr. 
Pickard was head of the Chemistry Department of 
Blackburn Municipal Technical School, and afterwards 
principal of the same Institution until his appoint- 
ment to Battersea. During this penod Dr. Pickard, 
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News and Views. ‘ 


in collaboration with his staff, published numerous 
papers in the Journal of the Chemical Sooiety ; for 
the most part these deal with the preparation of the 
isomeric borneols and menthols in a state of optical 
purty, and also with the synthesis and extended 
examination of a very large number of optically 
active organic compounds of sample chemical con- 
stitution. Considered as a whole, this work forms 
one of the most unportant and systematic attempta 
which have been made towards the solution of the 
complicated and difficult problem of the relationship 
between chemical constitution and optical activity. 
This record as a scientific investigator, combined 
with the experience gamed during the tenure of 
administrative posta of considerable responmbuility, 
affords ample assurance that the various activities 
of the Bntish Cotton Industry Research Association 
will contmue to be mamtained at a high level in the . 
handa of the new Director. 


Dr. E. V. APPLETON’S discourse delivered at the 
Royal Institution on Friday, April 29, was entitled 
‘Wireless Transmission and the Upper Atmosphere.” 
It 1s now becoming more and more evident, he said, 
that the atmosphere has a profound influence on the 
transmission of radio waves through it and thus on 
radio telegraphy generally. The earliest indication of 
atmospheric influence was Marconi’s successful trans- 
mission across the Atlantic in December 1901. The 
distances previously accomplished by Marconi were 
so short as to be explicable on the simple hypothesis 
that the radio waves travelled in straight lines. But 
communication to America, as the late Lord Rayleigh 
was the first to realise, raised a new question. Could 
the waves bend round the protuberance of the earth, 
as sound waves bend round a corner? Lord Rayleigh 
and others investigated the problem mathematically, 
and their resulta showed that some mnfluence other 
than ordinary diffractive bending was at work. We 
now know that this other influence is the so-called 
Heaviside layer of electricity in the upper atmosphere, 
which guides long radio waves round the earth’s 
curvature. All recent work has tended to prove the 
Heaviside layer theory, and within the last two years 


~it has been shown that the signal fading, with which 


many broadcast listeners are familiar, 1s also due to the 
action of this layer. This signal fading is most marked 
at a distance of 100 to 150 miles from the tranamittmg 
station and is due to the interfering action of the wavts 
sent back to the ground by the Heaviside layer. 


EXPERIMENTS made in conjunction with the B.B.C. 
engineers and the National Physical Laboratory show 
that the height of the Heaviside layer is about 70 km., 
reing to 120 km. during the night and falling to ita 
lower value with the advent of sunrise. The layer is 
only found to reflect broadcast waves copiously at 
night, there being practically no reflectaon during the 
day-time, when the ground wavea only are received. 
Experimenta on the very short wave-lengths have 
shown that the ground waves die out very rapidly 
with increasing distance, so that reception at great 
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distance is accomplished only by means of waves 
deflected by the upper atmosphere. But with 
decreasing wave-length the amount of bending the 
atmosphere can accomplish becomes Jess and leas, 
so that with very short waves a penetration of the 
Heavigide layer becomes feamble, especially at night 
when the amount of electricity ın the upper atmosphere 
is least. Waves of the order of one metre in wave- 
length would penetrate it and thus be of no use for 
long-distance communication on the earth. A surpris- 
ing result has recently been found.in the effects of 
magnetic storms on radio transmission. Such storms 
interfere very seriously with long-distance short wave 
transmission, and yet with very long waves the signals 
are stronger than usual. It is possible to explain 
these results in terms of the Heaviside theory if we 
assume that a magnetic storm increases the electricity 
in the layer. In such a case the short waves which 
have to penetrate the layer to be bent gradually back 
to the ground are more strongly absorbed, because 
they are returned at lower levels where the friction 
experienced by the electricity ıs larger. On the other 
hand, the long waves are truly reflected by the layer 
at its surface, and an increase in the amount of elec- 
tricity in the layer increases the amount of this 
reflection. 


Aw exhibition of modern British architecture was 
opened by Viscount Peel at the Royal Institute of 
British Architecte’ galleries on April 26. Organised 
by the Institute, this constitutes a new event to be 
repeated annually. It may be aaked why, with the 
architectural room just opened at the Royal Academy, 
such a new departure is necessary. The explanation 
is twofold—the limited space at the Academy and the 
decision of the promoters of this new exhibition to 
admit photographs. Lord Peel in his speech referred 
to the Swedish and American exhibition of archi- 
tecture previously held by the Royal Institute, and 
to the value of arousing the dormant artistic tastes 
poesseased by a large section of the public by the 
display of good examples of current work; he also 
referred to the danger of producing rural slums by 
the mdiscriminate erection of small houses without 
adequate artistic advice. The exhibits consist mainly 
of photographs, though there are a number of 
important buildings represented as perspectives in 
colour. Most of the works present domestic architec- 
ture, and it 18 noticeable that the grandiose buildings 
of the past have given way to smaller and simpler 
types of houses. Public buildmgs are also well 
represented, and there are examples of schools and 
other mstitutions; but visitors expecting to see 
interiors showing the application of the architect's 
work to the technical problems required to meet the 
needs of the man of science will be disappointed. 
Such a display is, however, apparently outaide the 
scope of the exhibition. The galleries will remain 
open until June 3. 


Ix a lecture given under the auspices of the British 
West India Committee on April 28, Mr. Ormsby- 
Gore, Under-Secretary of State for the Colonies, 


Ite tasks, he said, are to bring home to every section 
of the community the idea and the significance of 
the British Empire and its resources, and to mobilise 
the forces of research, both economic and scientific, 
to assist in the better production, distribution, 
storage, and marketing of Empire products. To 
ensure the greatest possible co-ordination of researcb 
work and to guard against unnecessary overlapping, 
a small Research Committee has been formed. 
Appleations for grants for scientifc research are 
either received through the appropriate Government 
department or referred by the Committee to the 
appropriate department for consideration and advice. 
Grants are ın general limited to researches which are 
likely to be of importance to the Empire ss a whole 
and not merely of local importance; for example, 
research in animal nutrition and in entomology. 
The latter field of research is of the utmost ım- 
portance, as it is eatimated that one-tenth of the 
world’s crops are destroyed by insect peste yearly. 
The Board is sufficiently umpressed with the resulte 
already achieved in connexion with the biological 
control of msect pests to make a grant of £15,000 a 
year for five years for the establishment and mam- 
tenance in England of a sort of ‘ parasite zoo,’ where 
parasites destructive of insect pests can be bred and 
distributed wherever needed throughout the Empire. 
By such work as this ıt is hoped that the Board will 
earn the support of all political parties in Great 
Britain and also that of the various Governments of 
the Empire. 


THE spring floods of the Missismppi have attained 
unusual proportion this year. They are due to the 
melting of snow in the northern part of the vast 
drainage area of the river in March, combined with 
the spring rains of Aprl. A recent article m the 
Ttmes points out how theese floods periodically attain 
dangerous proportions, threatening all the lower flood 
plains and delta of the river, which are protected 
from normal inundation by levees or embankments, 
partly of natural growth and partly of artificial 
construction. The last severe floods on a large scale 
were in 1912, and some twenty-two years earlier the 
floods were so heavy that the levees protecting New 
Orleans were breached and parte of the aity in- 
undated. This year the floods of the two rivers 
Arkansas and Yazoo, dammed back by the main 
torrent of the Mismssipp:, have already flooded great 
areas. But the most serious danger lies in the mse 
of water in the delta where New Orleans lies, pro- 
tected by levees, ten to fifteen feet below the normal 
river level. In order to drain away the waters before 
they imundate the city, a breach has been made in 
the levee at Poydras, fifteen miles below New 
Orleans. Many miles of swamp and copse, chiefly 
the resort of trappers, have thus been flooded, but 
this measure may save New Orleans. 


Sia Rospgrr HADFIELD has generously provided a 
sum of about £200 towards the expenses of a member 
of the Institution of Mining and Metallurgy who 
would be of special service at the forthcoming Empire 


deacmbed the work of the Empire Marketmg Board. | Mining and Metallurgical Congrees in Canada, but 


No. 3001, Vou. 119] , ° 


May 7, 1927] ' 


NATURE 


681 





would not be able to attend without financial assist-_ 


ance. A committee was appointed by the Council 
of the Institution to allocate the grant, and has 
recommended that it be. offered .to Assist.-Prof. 
Bernard W. Holman of the Mining Department of 
the Imperial College of Science and Technology, 
South Kensington. Prof. Holman had a distinguished 
career as a student at the Royal School of Mines, he 
has made noteworthy contributions to the -publica- 
tions of the Institution of Mming and Metallurgy, 
and he is & good speaker in discussions. He spent 
1925-26 in South Africa, where he made a good 
impreasion in the mining fields, and it is thought that 
his presence at the Canadian meeting will be useful 
in discussing: the proposed programme for the third 
congress, to be held in South Africa, apart altogether 
from his value in discussing the purely technical 
papers which will be read. 


THe Easter Conference of the Society for Experi- 
mental Biology was held in Cambridge on April 19 
and 20 in the Physiological and Zoological Labora- 
tories, by kind invitation of Profs. J. Barcroft and 
J. Stanley Gardiner. A number of very interesting 
papers were read during the three seasions of the 
Society. Dr. E. Delf gave an account of her recent 
work, showing the beneficial effect of small doses of 
ultra-violet light on plants. Dr. A. 8. Parkes discussed 
the relation of oestrin to corpus luteum. Dr. G. V. 
Anrep explained the present position of our knowledge 
of cortical activities as elucidated by the study of 
conditioned reflexes. Mr. J. T. Saunders showed a 
beautiful series of expermments illustrating chemotaxis 
in ciliata to pH. Dr. E. D. Adrian gave an account 
of his recent work on the nature of the nervous 
impulse in sensory nerves. Mr. J. ‘Gray gave 4 
critical account of the rôle of gravity in cell-division. 
Prof. J. 8. Huxley described the inductidn of pre- 
mature metamorphosis in Echinus larve following 
chemical inhibition of the larval tiasues. -An im- 
portant feature of the conference was a symposium 
on the relation of evolution to heredity and environ- 
ment, conducted by Mr. G. C. Robson, Mr. J. B. S. 
Haldane, Mr. C. E. Diver, and Dr. F. A. E. Crew. 
The complete adequacy of natural selection acting on 
Mendelian variation was pointed out, particularly in 
the case of small variations, and the importance of 
the environment both in originating mutation and in 
selecting the variants was demonstrated. 


A JOINT meeting of the vice-presidents and mambers 
of the Councils of the Institution of Fuel Technology 
and the Institution of Fuel Economy Engineers was 
held under the chairmanship of Sir Alfred Mond on 
Friday, April 29. As president of both Institutions, 
in November last, Sir Alfred Mond, having found a 
general desire amongst those interested in problems 
of fuel econamy that the two existing Institutions 
should be merged into one, suggested terms of fusion. 
Under the terms of fusion finally accepted, the name 
of the merged Institutions will be “ The Institute of 
Fuel”; and the present honorary secretaries of the 
parent Institutions will be joint honorary secretaries 
of the new Institute. At the meeting the final steps 
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for the fusion of the existing Institutions and the 
inauguration of the Institute of Fuel were taken. Sir 
Alfred Mond expreased his great gratification that 
the fusion had been successfully accomplished. He 
said that the essential importance of the problems 
connected with fuel economy and fuel technology to 
the future of British industry is becoming moreasingly 
recognised.’ The Government is vitally interested in 
the subject, and has appointed a National Fuel and 
Power Committee to investigate and consult upon 
the various problems in their many aspects. That 
Committee is progressing satjsfactorily with ita work, 
and it is of the utmost umportance that there should 
be a unified Institution, important in numbers and 
personnel, to investigate, advise, and instruct the 
committee and the community on these highly 
technical matters. Mr. H. L. Pirie and Mr. Edgar 
C. Evans were afterwards appointed joint honorary 
secretaries of the Institute of Fuel. 


THe first conversazione this year of the Royal 
Society will be held on Wednesday, May 11, at 
8.80 P.» 


Tan King has been pleased to nominate Dr. H. H. 
Dale, head of the Department of Biochemistry and 
Pharmacology, Medical Research Council, to be, for 
five years, a member of the General Council of Medical 


Education and Registration in the United Kingdom, ` 


In succession to Sir Nestor Tirard. 


Pror. RicnaRD Waistitrer will deliver the 
Faraday lecture of the Chemioal Sooiety on May 18, 
at 5.80 P.x., taking as his subject ‘‘ Problems and 
Methods of Enzyme Research.” The lecture will 
be delivered in the theatre of the Royal Institution, 
21 Albemarle Street, London, W.1. 


Dr. R. J. TELYARD, Chief of the Biological Depart- 
ment, Cawthron Institute, Nelson, New Zealand, has 
been elected an honorary member of the Entomo- 
logical Society of Belgium. There are only six of 
these honorary members, and Prof. E. B. Poulton, 
Hope professor of zoology in the Untversity of Oxford, 
is the only other British scientific worker among them. 


At the annual meeting of the Mambers of the Royal 
Institution, held on May 2, the following officers for 
the ensuing year were elected: President: The Duke 
of Northumberland; Treasurer: Sir Arthur Keith; 
Seoretary : Sir Robert Robertson. 


A PUBLIOATION grant of £2500 is receivable by the 


Royal Society from H.M. Government during tle . 


current year. The grant is available for assisting the 
publications of other scientific societies, as well as for 
assisting the separate publication of books, memoirs, 
etc., of a, scientific nature. Apploations for grants 
will be adjudged by the Council of the Royal Society 
at its meetmg early jin July, but should be received 


| before the council meeting of June 10. Applications 


from societies will be received by the secretaries of 
the Royal Society ; those from mdividuals must be 
brought forward by members of Council. 


Tae Rockefeller Medical Fellowships for the 
academic year 1927-1928 will shortly be awarded 


a 
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by the Medical Research Council, and applications 
should be lodged with the Council not later than 
June 1. These Fellowships are provided from a fund 
with which the Medical Research Council has been 
entrusted by the Rockefeller Foundation. Fellow- 
ships are awarded by the Council, in accordance with 
the deatrre of the Foundation, to graduates who have 
had some_tramning in research work in the primary 
sciences of medicine or in chnical medicine or surgery 
and are likely to proflt by a period of work at a 
university or other chosen centre in the United States 
before taking up positions for higher teachmg or 
research in Great Britain. A Fellowship will have 
the value of not leas than £350 a year for ao single 
Fellow, and travelling expenses and some other 
allowances will be made m addition. Full-particulars 
can be obtained from the Secretary, Medical Research 
Council, 15 York Buildmgs, Adelphi, London, W.O.32. 


Tam Physiological Society was founded in 1876, and 
its fiftieth Anniversary was in 1926. Owing to certain 
difficulties the celebration of the jubilee was deferred 


until this year. On Friday, May 18, the Society is 


holding its jubilee dinner. This will be followed by 
an ordinary meeting at Cambridge on Saturday after- 
noon, and on Sunday, May 15, Prof. and Mra. Barcroft 
are giving a garden party in the Fellows’ Garden of 
King’s College. ; 

Pryaics generally will benefit considerably under 
the will of the late Prof. A. W. Scott, Phillips pro- 
feasor of science at St. David’s College, Lampeter, 
who died on Mar. 7 at the age of eighty-one years. 
The University of Cambridge is to receive £7000 and 
the Royal Society £1000, the income from which is 
to be applied for the promotion of the physical 
sciences, and the British Association, the Physical 
Society, and the Institute of Physica are to receive 
£250 each. The residue of the estate, after sundry 
bequests, is to be divided into three equal portions, 
two of which are to go to the Universities of Oxford 
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and Cambridge respectively, in each case “for the 
furtherance of physical science.” z 


APPLICATIONS are invited for the following appoint- 
ments, on or before the dates mentioned :—An assistant 
lecturer in chemistry at the Cardiff Techmcal College 
—The Principal, Technical College, Cardiff (May 14). 
A resident director of the National Gallery of Ireland— 
The Registrar, National Gallery, Dublin (May 19). A 
senior lecturer in education in the University of Man- 
chester—The Registrar, The University, Manchester 
(May 19). A lecturer on pharmacology and thera- 
peutica at St. Bartholomew’s Hospital: Medical College 
—The Dean, St. Bartholomew's Medical College, 
8t. Bartholomew’s Hospital, E.C.1 (May 20). Two 
research workers at the Low Temperature Research 
Station, Cambridge, for researches into the principles 
of canning foods of animal and vegetable origm— 
The Secretary, Department of Soientific and In- 
dustrial Research, 16 Old Quean Street, 8.W.1 (May 
21). A veterinary inspector under the Hertfordshire 
County Council and the Hereford City Council—The 
Clerk of the County Council, Shirehall, Hereford 
(May 21). A lecturer in chemistry in the University 
of the Witwatersrand, Johannesburg—The Secretary, 
Office of the High Commissioner for the Union oi 
South Africa, Trafalgar Square, W.C.2 (June 1). A 
lecturer in biology and botany at the Birmmgham 
Central Technical College—The Principal, Cantral 
Technical College, Suffolk Street, Birmmgham. An 
sssistant bacteriologist at the Wellcome Tropical 
Research Laboratories, Khartoum, and a laboratory 
assistant under the Sudan Government—The Con. 
troller, Sudan Government London Office, Wellington 
House, Buckingham Gate, 5.W.l. A laboratory 
mechanic in the engineering laboratories of the 
Northampton Polytechnic Institute—The Prmcipal, 
Northampton Polytechnic Institute, St. John Street, 
E.C.1. An analytical chemist—Crosse and Blackwell, 
Ltd., Soho Square, W.1. 


4 


Our Astronomical Column. d 


Taa Comme NoLAE Eornress.—tlt is evident that a 
keen and widespread interest prevails concerning this 
phenomenon, Bo rare in d. Many pamphlets 
on the subject are appearmg. We have received one 
that is lished by the Burnley Grammar School. 
Burnley lies within the totality zone but near ite 
southern edge. The pamphlet was drawn 
by members of the sixth form and gives in sim 
terms the conditions for eclipses in general and thi 


to 1 mch) mcludes Caton, Giggleswick, Settle, 
hurst, Colne, and shows the loci of drfferent durations 
of totality, and of mid-eclipse at times 5 seconds apart. 

Among the hints to photogra is the suggestion 
that attempts should be m to obtain colour 
photographs of the corona and prominences; this 
epenn is also made by Mr. F. J. Hargreaves 
(B.A.A. Journal for March), who gives useful notes on 
the different screen plates and their ratios of ; 
Two amal errata In the Burnley pamphlet may be 
noted : p. 13, for Sivar read Sivan; p. 15, the Norway 
eclipse was in 1851, not 1857. 
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Dr. Comrie has revised the eclipse calculations, 
using the latest available positions of the sun and 
moon. He finds that the track is likely to be 1 mile 
north of the Almanac ition and the time 5 second: 
later: the alteration is chiefly due to the deviatior 
of the sun fram Newcomb’s Tables. With regard tc 
some alarmist phs on the subject m the 
daily prees, it should be noted that uncertainties o: 
similar amount are inseparable from all eet 
predictions, and that the only people appreciably 
affected are those near the southern limit o: 
totality, who should if possible move a little farthe 
north. . 

The Astronomer Royal has announced that radic 
time signals will be sent out at 65, 62 15m, and 6" 30" 
(summer time) on the eclipes morning. These will be 
the usual’ 6 dots, the last of which is the exac 
minute. 

All observers can do useful aed noting the 
exact time of the beginning and of totality 
correcting their watches by the radio si anc 
indicating their exact locality, which may be done o1 
a ing from the l-inch Ordnance map (or a large 
scale). Merely saying “in Settle” or “in Burnley 
is not near eno for this purpose. 
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Research Items. 


Tas Kuyarian.—Miss Erna Gunther has made a 
careful study of the Khallam, embodying existing 
literature, which is not extensive, in ition to her 
own personal observations. This has now appeared 
as No. 5, vol. 6, of the Publications in A 
of the Unraverstiy of Wash . The information 
obtained in the field was mainly collected at James- 
town, Washington Harbour, ad i t, but the 
Khallam formerly lived on the southern shore of the 
Strait of Juan de Fuca from the mouth of the Hoko 
River to Port Discovery Bay opposite Vancouver 
Island. They thus live in the on designated by 
Wisaler as “the Salmon area,” which extends glong 
the Pasific Coast from Alaska to San Francisco bay. 
Their villages were for the most part on the coast, and 
their pee means of subsistence was sea food, 
especially on. Characteristically, agriculture was 
non-existent, vegetable food being obtained b 
tenia wild producte—berries and roots. Bach 
village, however, as a rule had one or two hunters, 
depending entirely on bow and arrow, who alone 
knew the mountaimous coun behind the shore. 
The consisted of a single row of rectangular 
houses with doors facing the water. The smaller 
houses were twenty feet by thirty feet ; the potlatch 
house was fifty feet by two hundred feet. In camping, 
mats were carried to form tempo shelters. eir 
marriage tions differed acco to the soaial 
standing the individual. People of high rank 
married outside the tribe; but such a marriage was 
only possible to families of considerable wealth; and 
although marriage with a relative was avoided, union 
with a cousin might be n 7 in order not to mate 
with a person of lower rank. Poor ple who oould 
not marry outside the village or because of the 
expense of the feasts involved made the best - 
ments they could, avoiding parallel and cross-cousin 
marriages. Marri with the northern tribes were 
the most desired. Most of the people are now Shakers, 
and it 18 diffloult to obtain any complete account of 
the old religion, but, as in most of the American tribes, 
the secret society and the guardian spirit were 
prominent, while there was little idea of superior 
deities whom every one worshipped. 


THE DISPOSAL OF THE DEAD aT WAKGCHING, ASSAM. 
—Mr. J. H. Hutton has obtamed details with photo- 
graphe of a remarkable method of disposing of the 

ead at eee , & village of the Konyak tribe in 
the Naga Hills, which are published in Man for April. 
After death, the body is wrapped in leaves of the 
thatching and placed in one of & number of 
trees, y mix, associated with and usually near 
the morungs of the clan using them. Outside the 
vill a rail is put up, with a screen, in front of 
hice i anes eve hee ee S 
temporary habitation of the soul. This figure, 
which ends just below the waist, can be and 18 used 
for other dead afterwards. After nme days the head 
is detached from the body and cleaned by the children 
or relatives and placed in the village cemetery in & 
special stone receptacle. This is a solid conical 
sandstone block from two to three feet in height, 
with an arched receas to take the skull. The recess 
18 closed with a flat stone and the whole covered 
with a conical sheath of thatching palm leaf. The 
skulls of males and females are treated in the same 
way, but the receptacle for females differs in shape. 
The fact that persons desirous of having children 
perform ceremonies over the stones confirms the 
view that they have a phallic mgnificance. Many of 
the stones are ornamented with various carved 
patterns. Persons who die a violent death, or from 
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an epidemic, and children, are not treated in. this 
way. The custom of disposing of the skulls of the 
dead in phalli of carved stone is apparently limited 
to Wakching and the neighbouring hostile village of 
Wanching. It forms a definite li between the 
menhir and the carved wooden soul and with 
related customs, another link between and the 
Pacific. , 


Hysarm Vigour N Grass.—The results of oroes- 
end self-fertilisation in the grass Lolwum perenne are 


reported in 4 r by Mr. T. J. Jenkin (Jour. of 
Genetics, vol. 17, No. 1) from the Welsh Plant Breed- 
ing Station at where much work with 
grasses for is being done. Some planta 


were found be highly self-sterile, and cross-pollina- 
tion resulted in some cases in an increase im pro- 
ductivity of more than 200 cent. It appears, 
therefore, that seed should used from crosses 
which give the greatest F, hybrid vigour. Two 
methods of cutting were alao compared, in one of 
which the early cutti were omitted. The latter 
method gave higher yields in every case, but in some 
F, families the difference was much greater than in 
others. Hence it would probably be possible to select 
certain plants which are more suitable for grazing 
purposes and others which are better for hay produc- 
tion. 

INHERITANOK OF RUBBER YIELD.—The relationship 
of latex yield to various other features of the rubber 
tree, Hevea brasiliensis, has been studied statistically 
by Mr. R. A. Taylor (Bull. No. 77, Dept. of Agriculture, 
Ceylon), A plot of 161 trees was studied, all the 
trees being the progeny of a single tree at Peradeniya 
which ig ieved, to one of thoge sent out a8 & 
seedling froni Kew in 1876. This tree had a very 
heavy yield, producing nearly 400 Ib. of dry rubber 
in four years nine months. The pollen parent of 
these 161 trees was not controlled, but the coefficient 
of variation in their yield is much lower than in 
trees of mixed parentage. Correlation tables show a 
high correlation between yield in successive years. 
Frequency polygons show a large number of the 
trees yield the mean amount or a little less, while 
very few show the high yields. The yield does not 
depend entirely on number of rows of latex 
vessels. ‘The number of rows in the cortex is character- 
istic of each tree, but some trees with 6 a ee 
number have higher yielding power than other trees 
with nearly twice aa many cortical latex vessels. {n 
cortex renewed after tapping, the number of vessels 
Temains about the same. A count of the vessels gives 
a better measure of the yield ın older trees than in 


very young ones. 
Luvs oN THE Farns.— The of Agriculture 


has issued a revised edition of Lonket No. 170, on 
the use of lime in agriculture. The practice of 


or chalking, though one of the oldest in 
Briti iculture, has tended to be neglected during 
the last -century, and the farms of to-day are 


suffering in consequence. The functions of lime are 
so numerous that 1b can be regarded as an all-round 
soil improver. Besides being an essential plant 
food, its presence is T render artificial 
manures affective, and f er, it acta a8 & 
corrective for soil sourneas or acidity and greatl 
Improves the working perties of we sou. 
Regular applications of li are recommended, 88 
a number of factors cause its depletion m the soul, 


and although’ crops as to their dependence on 
the lime supply, 4 wall ined soil yields more trust- 
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worthy results during critical periods of the season’s 
sn a A need for lime may be indicated by the 

revalenoce of certain weeds, e.g. spurrey, or plant 
diseases, e.g. finger-and-toe. A number of the 
different forms of lime available are given, and their 
oom values indicated, together with informa- 
tion as to the special points to be observed in the use 
of each form, and caution is advised as to the applica- 
tion of some waste lime products or lime rich in 
magnesia. The most suitable material to ply 
depends largely on the cost, but carbonate of lene 
resulta as burnt lime provided it is 
and well distributed in equivalent 
anay. Further, ground limestone and chalk have 

o additional advantage over lime in not deteriorating 
on storage, and in their harmlesenegs if applied to a 
gros Orn The time and method of application 

ould be chosen with the view of ensuring most, 
perfect distribution. The quantity necessary to 
apply varies widely with the form of lime applied, 
but an average dressing of 10 owt. to 1 ton per acre 
of ground lime, or 1 to 2 tons per acre of carbonate 
of Ime onoe in four or five years is suggested. 


Tae Genus CLEMANTIA IN AMERIOAN T'HRTIARIES. 
—Apaert from ita value as a zone fosil in American 
Tertiary deposits, the chief mterest of the genus 
Clementia (fam. Venerids) lies m the anomalous 
features of its ptesent and former distribution. Mr. 
W. P.W mg now seeks to trace ita geological 
history, its biological significance, and to 
desoribe all the known ican ies (U.S. Geol. 
Survey, Professional Paper 147 . Enxght forma, 

es and subspecies, with two doubtful species, are 
C ibed and figured on four excellent platee. There 
18 also a text map of the world mar to show the 
present range and past distribution of the genus. 


` Tae, Morrosoan Ganos GisortT1aA.—When last 
year (NATURE, vol. 117, p. 246) we recorded a 


P Tn peper by the late Dr. Vredenb (died 
928) on the peat Eocene Mollusca of the ‘Tertiary 


formations of north-west India, no further con- 
tribution from his able pen was anticipated. Now, 
however, a belated mon h by him on the cowry- 
like genus Gisortia Boa ean lished (Mem. Geot. 
Surv. India: Palawont. Indica, New Series, vol. 7, 
mem. 8). The generic name dates only from 1884, 
but, so far back as 1825 one fossil and one recent repre- 
sentative were described. The latter, the A 
Oypræa umbilicata of Sower 
hving example; but Dr. V 
T ng geen oe 
Cretaceous period, many only Known m the condition 
of internal casts. .All are figured of the natural size 
on thirty-one photo-plates, and tables gi of their 
Btratigraphioal distribution and prop O AER 
affintties. Judging from imternal evidence, this 
monograph wo a to have been completed 
a E 
=- EABTAQOAKE PREDIOmON ox ā CALmoExNia.— The 
question of earth rediction is receiving renewed 
attention in the United States. After the San 
Francisco earthquake of 1906, two rows of four 
pillars each were erected scroas the San Andreas 
rift, alo which the great movement occurred. 
Dr. J. P. Buwalda now pro to extend the series 
so as to cover southern ifornia, and the work 
is to be carried out under his guidance by the 
California Institute of Tehnologi in co-operation 
f : 


can give as 
sufficiently 


, Temains the unique 
enburg has described 


with the Camegie Institution o ( 

Sotence News Bulleten, Washi n, No. 818 B). 
The monumentas will be in ight Hnes 
aoroas faults. If, five 


or ten years, the lines rerhain straight, it will be 
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concluded that no. great earthquake is in pr t 
there; but if the line should be distorted mto the 
8-form, the situation will then be regarded -aş 
dangerous. 7 
TIDES AND CURRENTS IN ArasKkA.—The United 
States Coast and Geodetic Survey has issued the 
fourth volume in g series of publications on tidal and 
current observations made in the more important 
waterways in United States territory. ial publica- 
tion No. 127 deals with south-east and is the 
work of Lieut. R. W. Woodworth and F. J. Haight. 
Tidal stations of some standing are now suficiently 
numerous on this coast to permit of the discusmon-of 
tides for the main ship channels and pmncipal i 
Unfortunately, there-are as yet no stations in jer 
Bay, to the east of Lynn Channel, where the Alaskan 
glaciers that reach: the sea must have a ietur oe 
affect on the tides. Current observations, though o 
comparatively short duration, show 4 general north- 
westerly ‘set in the waterways of south-eastern 
Alaska. The authors attribute this inshore current 
to a back eddy of the westerly drift across the north 
Pacific. The larger part turns south-east along the 
coast of North America, but a amaller part turns north 
and is driven into the inland passages by the pre- 
vailing westerly winds. The volume contains a useful 
appendix, reprinted from an earlier blication, on 
e general teristics of tides and currents. 


Pepmstan Rooxs FrorMapD BY THrosion.—An 
eee contribution to physical geology is made 
by Kirk Bryan in Bull 790'A of the U.S. Geological 
Survey, where he doals with pedestal rocks formed 
in arid climates by differential weathering. It is 
shown ‘that many other processes are operative 
besides wind abrasion, and examples attributed to 
chemical wea ing, tem differ- 
Bapping are descri Such 
processes are also operative in humid regions, but 
the life of the there develo is relatively 
short because of the rapidity of decay, and in 
the oolder ions also because of the inoreased 
eaaa OF frost action. Moreover, in humid 
regions the formation of soil and the prevalence of 
vegetation inhibits the growth of estals exoept 
when the conditions are ially favourable, as for 


R ERE erratios of insoluble rocks rest 
spyra en tform. 


Two SHattow OrFraups m Taxas.—On Mar. 8 
Dr. Arthur Wade read a paper before the Institutaon 
of Petroleum Technologista on the Sipe Sprmgs and 
Deep Creek oilflelds of exas, both devel In what 
is technically known as the South Mid-Contment 
region. In the case of Ñi I the area ig 
ementially an inlier of 
member) rocks surrounded by Cretaceous deposite, 
the relationship between the two formations being 
that of unconformability and overlap. The structure 
of the field is simple, the beds dipping west at an 
almost m ptible angle, with indication of a terrace 
running north -to south; in this the field re- 
sembles many other South Mid-Continent oilfleld 
structures, where often the appreciation of dip is only 
obtainable by levelling over a wide area. is pro- 
sell want atlas <r T T, ft. 
to 200 ft. below surface, the other 260 ft. to 800 ft. ; 
the former sand is lenticular and production from it 18 
erratic; the latter is a more raistent horizon and is 
productive throughout the field. In common with 
other flelds in this region, the origin of the oil is 
doubtful: it may either be indigenous to one of the 
members of the Pennsylvanian, or it may ac 
originated in the underlying Bend group (Mississippi 
from which extensive migration is known to Tare 
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occurred. In the Deep Creek field the orntical forne- 
tion 18 that of the Putnam group, mamly clays with 


lenticular sandstones, ahale, and limestone of rather, 


uncertam age, tying between the Cisco member of the 
Pennsylvanian and deposits known to be of Permian 
age. The sandstones contain oil and also salt 
water. The structure is not unlike that of Si 
Springs, but the westerly dip is slightly steeper. Ə 
B po Borne oil is of good ity with an average 
gravity of 0-83; that of the Deep Creek field is 
similar; im fact, conmidermg that the oul of these 
fields 1s derived from distmotly different formations, 
the similarity of physical and chemical properties in 
both oases is remarkable. 


Large Vacuum Tuse.—What is stated to be the 
world’s largest vacuum tube, constructed by the 
General Electric Co. of America, has now been in use 
in @ radio station for several weeks. It is seven and a 
half feet high and weighs 100 Ib. It ıs rated at 100 
kilowatts, and 1s kept cool by a copper jacket through 
which water is kept circulating. It takes the place 
of eight 20-kilowatt tubes, which were formerly used. 
Hitherto 50 kilowatts has been the maximum power 


T a dn sia wer ’ radio gtation. 
battery of the new tubes permit e ents 
with kilowatts in the antenna. This is one 


thousand times the power used by a ica] broad- 
casting station three or four years ago. o ounces 
of are used in the filament, which is as thick 
as the lead in a lead pencil, and is eight feet long. 


DENSITY OF THM PHOTOGRAPHIO ImacEe.—In two 
in the Proceeding 
nburgh (vol. 45, pt. 2, p. 166; 47, pt. 1, p. 34) 
Dr. E. A. Baker describes in detail the 1 amount of 
experimental work carned out by him in connexon 
with Prof. Sampeon’s investigations on the tem- 
perature of a t number of stara by determining 
shoteamaphicdlly ‘the distribution of energy in their 
tra. Dr. Baker’s work consista essentially in a 
rigid calibration of the cular types of photo- 
graphic plates used by f. Sampson, so that the 
true interpretation in terms of intensity can be given 
to the densities obtained on the plates when the 
tıme of , the conditions of development, 
and wave-length of the light are varied. The author 
starts with a perfectly general expression connecting 
the intensity with the vamable factors denmty, 
exposure time, and wave-length, and finds it ocon- 
venient to consider two characteristics of the plates, 
which he calls p and g, and to determine how they 
ere affected by variation m these factors. p is the 
so-called Schwarzschild constant and q is analogous 
to y, the slope of the charactemstic curve, a at 
to p/y. Amongst other 
ound that for a constant 
blackening and constant time, the variation 
of p with wave-length is very amall, a result which is to 
be expected if p depends on the value of the effective 
intensity (1.4. the ene absorbed by the plate per 
second) and if equal ive intensities of different 
wave-lengths produce densities of the same order. 
The larger part of the second paper is devoted to a 
new theory of the relation between the number of 
ins of silver halide affected, the intensity of the 
incident light, and the duration of the e 
(see also Nature, Sept. 11, 1926, $ 374). Without 
entering here into the details of the theory the 
conclusion is, to quote Prof. Sampson, “that the 
initial stages of the photographic action. including 
' the deviations from the reciprocity law, are calculable 
and well Dal aia by assuming er the developable 
product is formed in two stages, stage requiring 
one quantum, and that the product of the first 
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stage returns in the absence of further stimulus to 
ite original sensitive state, according to the law 
overning the progress of a mono-molecular change.” 
e idea involves, apparently, two distunct kinds of 
absorbers of energy in the mlver halide grains, one 
for each stage. 


CALOIUM IN ALUMINIUM CONTAINING SILICON.— 
Mr. J. D. Gro read a paper at the recent spring 
meeting of the tution of Metals on “ The Influence 
of Calo1um on Aluminium containing Silicon.’’ The 
addition of calcium to aluminium results in the 
formation of a oompound, CaAl,, which is very 
slightly soluble in solid aluminium. By the addition 
of mlicon to this alloy, the compound CaS 1s 
formed, which is practically insoluble in the solid 
state at all temperatures. Neither compound ap 
appreciably to improve the mechanical properties of 

uminium, or to impart age- ing properties. 
The addition of suitable quantities of calorum to 
aluminium containing silicon improves the electrical 
conductivity by removing silicon from solid solution. 
As the effect of CaAl, on the conductivity of aluminium 
is relatively small, the effect of a slight excess of calcium 
is not harmful. 


MoLYBDENUM IN NIOKEL-CHROME StHErs.—Report 
No. 67 from the Research Department, Woolwich, 
on “The Influence of Molybdenum on Medium 
Carbon Steels containmg Nickel and Chromium,”’ 
shows that the addition of molybdenum to nickel- 
chrome steels raises the AcI pomt but lowers ArI. 
In many cases the Ar point is depressed to 470° C.— 
Ar’—unless the rate of cooling is very slow. Molyb- 
denum has a more powerful effect than nickel or 
ohromium in reducing the habilty to imperfect 
hardening when the rate of cooling is alow, and reduces 
the softening on tempering. About 05 per cent. of 
molybdenum is sufficient to bring about most of the 
possible improvement in these steels. The ‘ ma- 
effect ’ is reduced by the presence of the third alloying 
element, when the mechanical resulta show great . 
uniformity even in the bi forgings. Testa can 
be repeated with great regularity, indicating that the 
steels are unaffected by alight de from 
standard conditions of treatment. e elastic pro- 

es, ductility, and impact value are all improved 

y the addition of molybdenum, which has the further 
groat ‘advantage that ıt has a pronounced effect in 
considerably reducing, or completely eliminating, the 
susceptibility of the steel to ‘ temper-brittleness.’ 
Nickel Peroni moly banaue steels provide the best 
all-round combination of properties, though nickel- 
molybdenum and chrome-molybdenum steels ap- 
proach them nearly. When treated so as to give a 
tensile strength of 50 tons-60 tons per aq. ın., the best 
composition from these three of steel—in each 
case with a carbon content, of 03 per cent.—are as 
follows : Nickel-chrome-molybdenum: Nickel 2 6 per 
cent., chromium 0-6-1 1 per cent., molybdenum 6-6. 
0 4 per cent. ; steels in this range of composition all 
gave very similar properties when tempered to the 
same hardness, the higher chromium content being 
an advantage when s tensile strength of 60 tons per 
an or more is ired. Chromium-molybdenum :* 

mum | 0-1-5 per cent., molybdenum 1-0-0-5 per 
oent. ; slightly inferior in general properties bat 
gives higher notohed-bar impact figures. Nickel- 
molybdenum: Nickel 2 7-4 0 per cent., molybdenum 
0 6-04 per cent.; rather better in yield ratio than 
the nickel-chrome-molybdenum steel but infenor in 
impact value; when the nickel exceeds 8 per oent., 
as is neceasary to obtain a tensile strength of 60 tons 
per sq. in., these steels show distinctly lower impact 
values and also become difficult to machine. 
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The Embrittlement of Boiler Plates. 


rpuar boiler plates may become brittle in the 
course of time and in certam circumstances 
is now a well-established fact. All the conditions, 
however, which govern the phenomenon are by no 
means completely known, and the problem raises 
points both of great practical and of smentific import- 
ance. A paper entitled “ The Cause and Prevention 
of Embrittlement of Boiler Plates,” by 8. W. Parr and 
F. G. Straub, Buletin No. 1565 of the University of 
Dimois Engmeermg t Station, which deals 
with the subject at some length, is therefore of 
considerable interest. ~ 

It is.first shown that of the recorded examples of 
brittle boiler plates in America, there are certain areas 
where the trouble is more evident than im others. 
This at ance that the water is the cause of the 
failures, and this is strengthened by the fact that m 
these localities the waters used are characterised by 
an almost complete absence of sodium sulphate and 
by the presence of free sodium bicarbonate. It is to 
the latter salt that the authors attribute the primary 
hel eh for the embrittlement. The type of 
boiler used is not believed to have any influence, since 
failure due to brittleness has occurred in & considerable 
number of different makes and designs, both fire- and 
water-tube. Further, the writers reach the very 
interesting conclusion that the steel from which the 
plates are made has per se no effect either. Their 
reasons for coming to this conclusion are as follows: 
Six different types of steel which had become brittle 
in actual boiler service were examined, The carbon con- 
tent from 0:14 to 0-26 per oent., the ese 
from 0-26 to 0-54, the phosphorus was consistently low, 
-and the salphur varied from 0:018 to 0-046 cent. 
Micrographio examinstion also indicated t 
steel was just as liable to fail as low-grade, di 
material. In the I tal work described, 
steels were investiga in which the range of com- 


position was : 
Carbon 0-028-0-30 per cent 
.  «  « 9017-045 4, » 
ur . . >- 0007-007 ,, » 
Phosphorus 0-008-0-012 ,, 4», 


pga from the question of the yield point, variation 
of the composition of the steel within this B had 
very httle, if any, effect on the rate of rittle- 
ment. 
The I tal work on short-time, accelerated 
bee atin had been previously believed, 
, that stress and the nature of the solution 
each p yed easential partas in causing brittleness. So 
far as the former factor is concerned, it is shown that 
this must exceed ars Ge point of the 
failure commences, , are also indications that, 
provided this stress intensity is attained, the actual 
wayne ot tho staves is nat Pe eee As, 
therefore, the yield pomt of material is raised, 80 
will also be the streea to which the steel may he 
subjected in service without failure due to brittleness 
ensuing. Thus 3-5 per cent. nickel steel showed in the 
eteata no abnormality other than the mcreased stress 
i to induce embrittlement. A steel severely 
oold-worked previous to test also appeared to require 
a rather higher stress to initiate the trouble than the 
same steel in the annealed condition. In connexion 
with the latter factor the temperature used in the 
annealing of the steels had very httle effect. A fact 
recorded which is, however, somewhat difficult to 
reconcile with the foregoing is that with high sul ur 
and phosphorus contents the steel is more Hable to 
become brittle; for example, a decided increase in 
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„the rate of embrittlement is recorded for a material 
with 0-216 per cent. of sulphur and 0-126 per cent. of 
phosphorus com with normal The ex- 
planation for this effect of these elementa is 
not convincing. i : 

The examination of the surface of enibrittled plates 
shows no corrosion, but there is, as in all cases, a layer 
of magnetic oxide of iron. So long as this is compact 
and complete, further attack on the metal is inhibited, 
but if for any reason the coating 1s broken, the 
unprotected metal surface’ is then again laid open to 
chemical attack fram the solution. The importance 
of the yield-point stress 1s thus apparent. Under this 
streas there will be sufficient o deformation of 
the metal to fracture the oxide film and the attack 
will recommence. 

So far, then, as the prevention of this embrittlement is 
concerned, one of the methods by which this could be 
done would be by cutting down the actual stress to a 
value below the yield point. This the authorsregard, 
however, as being impractical. The failure is 
associated with the seams where the different plates 
are riveted together, the cracks produced running m 
general from one rivet hole to another and not 
extending into the body of the plates beyond the lap 
of the seam. Now, both m the operation of riveting 
and' under the conditions of service, greatly con- 
centrated, localised stresses must oocur im such 
positions, and streases exist there considerably ex- 
age Ma AE point even when the steel plate as 
a whole is far below its yield strees. 

It follows, therefore, that the only effective pro- 
tection will come from the consideration of the water 
used. As has already been mentioned, the character- 
istios of those natural waters which m the United 
States have led to this type of failure are the presence 
of sodium bicarbonate and a low concentration of the 
sulphate. In time, then, a caustic condition will be 
set up in the boiler with the sodium hydroxide in 
exoeas of sodium sulphate, and it is to this caustic 
soda directly that the embrittlement is ascribed. The 
reaction assumed to be responsible is represented by 
the equation 

8Fe + 40H’ =Fe,0,+ 4H’. 


The hydrogen then into solid solution in the 
steel and leads to brittleness. This attack is shown 
to be a surface phenomenon by measurement of the 
e.m.f. of the original and brittle steel I caustic 
soda solutions and by o ara E oft of the affected 
surface, when the e.m.f. becomes again that of 
the untreated steel. In accelerated tests it was shown 
that a concentration of 350 .of .caustic soda per 
litre is required to initiate.the failure. This value, 
it is , may in time be reached between the 
plates where they overlap, but it is also realised that 
such figures from accelerated tests need not necessarily 
apply to conditions in service, and that under prolonged 
application of streas even lower concentrations may be 
equally important. 

Passing on to consider the treatments of the water 
which are le and would lead to inhibition, the 
authors’ view is that neutraliamg the alkalmity of 
the water with sulphuric acid oo not- be oarried 
sufficiently far without en ing the boiler. It 
was f however, that increasing the concentration 
of sodium sulphate or carbonate in relation to that of 
xide retarded and eventually prevented the 
a . This effect has been studied for several years 
on an’ actual boiler, in which the feed-water was 
maintained with a ratio of sulphate to carbonate of 2 
by neutralising about 70 per cent. of the alkalinity 
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with sulphuric acid. After get bea of operation the 
Bboiler is in perfect condition, whereas a similar plant 
ing, apart from the water treatment, identical 
Aoa, was condemned after nine yeara. 
It is clear, however, that the treatment must be 
done under expert supervision. The same applies 
ually to the addition of aluminium or magnesium 
phate. This treatment is very effective when used 
min connexion with settling and filters which 
mcamove the possibility of scale-forming ingredienta 
mg the boiler, but if used in excess, the salts are 
distmotly harmful and the quantities added need 
«careful control. Undecomposed sodium carbonate 


pcientaflc heads of the British Museum for 
many years (just as Dr. R. Knox, Prof. Goodmr, 
«and Principal Sir iam Turner did in the northern 
capital) have devoted much attention to the cetaceans, 
«3 seen in Dr. Gray's Catalogue, Sir R. Owen’s 
Kogia, and the important publications of Sir 
William Flower—to whom e public owe the 
an ing Whale Gallery at the Natural Hi 
Museum, South Kensington, with drawings from life 
by his daughter. It was, however, reserved to the 
director who has just retired, Sir Sidney Harmer, 
to systematise the means for obtaining mformation 
of all the species—of this most intelligent and 
interesting as well as much persecuted group—caught 
or stranded on British shores. In the publication 
before us he has further added to the indebtedness 
of the public and men of science by summarising the 
results of his labours, which, by aid of the officials of 
the Board of Trade and others, have largely extended 
our information. 

In few gro are there more acai: icra ae of 
maternal solicitude than in the Right whale, or more 
conspicuous social instincte than in the Pilot whale. 
Such is proved by the cruel methods of the old 
whalers in harpooning the helpless young m order 
to secure the anxious mother, whilst in the latter 
group a single example will suffice—thus when more 
than two hundred were embayed with their leader, 
an old male, m Scelloway harbour (a kind of pocket 
with a narrow entrance), the leader dashed through 
both the*mner and the outer cordons of boats and 
reached the open sea, but when he found he was 
alone he turned shorewarda, in rushed both 
lines of boala and nas Lilei wa the mi 
followers in Scalloway harbour, where to this day 
their skulls make suitable wedges to support the 
boats. 

The first part of Sir Sidney’s memoir gives practical 
information as to meesurements of specimens, the 
different kinds of Cetacea and their sex-characters, 
illustrated by excellent figures. A brief aocount of 
toothed and whalebone whales follows. As ana - 
dix to the list of ises, the fact is recorded in 
summer in Sh no leas than 100 to 150 may 


occasionally be seen ae i themselves close 
inshore in Breassay SPOE ia ly attracted b 
a shoal of fishes. The female porpoise gives bi 


swimming ircles cl mah th Mee 
mm circles close ore with it, or i 

on her side with a flipper in the air as it suckles. 
To Sir 8idney’s remarks on the various forms it may 
be added that some of the larger dolphins oocagjonally 
‘ breach ’ like the Humpback whale from the side of 
& huge wave, again noisily striking the water. The 
Killer, besides oocurrmg on the east coast, may often 


102. (Ro. 10) “By Sit ricbeigy on the Pe otc from 1018 to 
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to her young often in June, and ashe may 
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acts as an inhibitant, and cases are on record where 
the sulphate-carbonate ratio of the water was ex- 
TE a low without any indications of brittleness 
due to high sodium carbonate content, - It is, how- 
ever, well to regard the carbonate as the potential 
source of the hydroxide. The authors finall 
consider that the best ratio to adopt as standard in 
water treatment. for boilers is that of the combmed 
sodium sulphate and carbonate to the hydroxide. 
Although they are not yet prepared to suggest 
hard and fast figuros, they believe that when thi 
i it i cient to stop the em- 
ECT. 


Whales and Dolphins.! 


be seen in the Sound of Raasay, not far from Portree 
in 8 the ae dorsal fin projecting above water, 
y propelled as if from a po screw 

The author makes important remarks on 
whale, formerly thought to be rare, piaga 
nexion with prenarial basin of 


Cuvier’s 
in con- 


e, about 


“which he hazards the reasonable view that it “ig 


occupied by derivatives of the two narial passages, 
perhaps diverticula which lie in the basin and are 
separated ventrally by the reduced prenarial part of 
the mesorostral.”’ also discusses skin-marki 
of whales, with remarks on age and disease, and 
sizes of the newly born oting from Mr. R. O. 
‘a paper of 1905 (Ann. Soottish Nat. Hist., 
No. 54) the fact that the young Finner whan born 1s 
about 20 feet long, and that “sucking calves of 
40 feet have been seen.” 

Tables follow with the Cetacee stranded in 1925 
and 1926—27 in the former and 47 in the latter year. 
In his brief remarks on some of these thé author 
observes that a white-sided os eae caught in the 
beginning of August ‘in the of Stenness (near 
Stromness) at a time when Salps in large numbers 
aad from the Atlantic to the North Sea may have 

attracted by them. Unfortunately, the contenta 
of the stomach were not reported. This view would 
Interest some in connexion with the Fishery Board 
for Scotland, who took the view that the hordea of 
Salps ousted the herri from their usual haunts, 
the fact being that herrmgs and other fishes (if not 
whales) have, like birds and many mvertebrates, a 
relish for or part of them. 

Under the tenth head a summary of the characters 
of the British toothed and whalebone whales, and 
a key for d ining species, are given—a useful 
guide for all who come in contact with them, especially 
m such cases as True’s Beaked whale, which has only 


- occurred twice on the coasta of Britain. 


Appended to the report are seven very useful 
este one o the Pian Talea, (be fiat indi i 

stations where all the Cetacee duri IRE 
1926 were obtained, the field being gen y dotted— 


re EE @ denser grouping in the north. The 
map is devoted to the common Dolphin, with 


maximum stations for 1918-1926 to the south and 
Pe ee omen [or 
the Bottle-nosed and the ite-beaked Dolphins. 


The other maps for the Killer, H on, Cuvier’s, 
Sowerby’s, True’s Beaked a hpi well as the 
are equally 


whalebone and spermaceti~ whales, 
instructive for the period. 

In dealing with the scientific names of the various 
species, the author throughout has unfortuna 
refrained from adding the name of the authority for 
each, probably to avoid complication. 

The publication of this report will do much to 
facilitate the recognition of cetaceans by the publio 
as well as to afford useful mformation to man of 


688 
science, and Sir Sidney Harmer is to be congratulated 
on his statistical and other labours, and the com- 
pletion of so important a summary. It is to be hoped 
thet his methods will be continued by the Museum 
on similar lmes in future. Both in thia respect and 
in his. influence and exertions in connexion with the 

ents for the ition in the Dtscovery 
thiam, S to the Falkland Islands in 
search of forther Knowledge of the life-history of 
the cetaceans, science and the public are deeply 
indebted to him. W. C. M. 


- 


University and Educational Intelligence. ' 


ABARYSTWYTH.—Prof. H. StuartJones, Camden 

rofessor of ancient history in the University” of 
` Oxford, has been appointed Principal of the University 
College of Wales. 


Lon»pon.—Three public lectures on ‘‘ Some Surgical 
Problems " will be given at the Middlesex Hospital 
Medical School at 5 o'clock, on May 16, 17, 18, 
by Prof. J. Fraser. A oourse of four lio lectures 
on ‘‘ Inflammataon and Infection ” be gi at 
Guy’s Hospital Medical School at 5.30, on May 20, 
27, and 31, and June 3, by Prof. E. H. Kettle. No 
tickets will be required. 

MancHuasrar.—Applications are invited from per- 
sons born m or mhabitants of the County of Lancaster, 

tefarably the County Borough of Rochdale, for the 
Bir Clement Royds memorial scholarship m ee 
in the University of Manchester, the value of whi 
is £800. The applications should be gent by, at latest, 


June I to the ; 


Oxronp.—A public lecture will be given by the 
Right Hon. Str John Simon, M.P., on Saturday, 
May 7, at 12 noon, on “ The Labrador Boundary.” 

the manes Lecture for 1927 will be delivered hy 
Sir Fredemca Geo Kenyon, Director and Princi 
Librarian of the British Musou, at the Sheldoman 
Theatre on Friday, June 17. at 5 r.m., on the subject 
of “ Museums and National Life.” | 


Sr. AnpDREws.—The Senatus Academicus has re- 
solved to confer the honorary d of LL.D. upon 


Sir Richard Greeny and n the Right Hon. Sir 
Alfred Mond, P.C., M.P., at the graduation ceremonial 
to be beld on June 28. 


Mr. G. J. Robertson has bean appointed to the 
senior lectureship in the Chemistry ent of 
the United Coll of St. Salvator and St. Leonard, 
in succeasion to Dr. G. MoOwan. i 


Tam Salters’ Institute of Industrial Chemistry is 
iaviting plications, until June 1, for a limited number 
of fello each of the normal value of from £250 
to £800, from chemists of post-graduate standi 
who are desirous of adoptmg a career in ind i 
chemistry ; also, until June 10, for e limited number 
of grants-in-aid to young men and women employed 
in chemical works im or near London who desire to 
extend their education for ẹ career m chemical 
industry. The applications should be sent to the 
Director of the Institute, Balters’ Hall, St. Swithin’s 
Lane, E.0.4. 


Tas London School of Economics is making 
arrangements for a series of lectures and discussion 
classes on the ethnography of Africa. Durmg the 
summer term Prof. O. G. Seligman will give a course 
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of lectures on “The Nile Valley and ita Peoples.’ 
In the Michaelmas term of the session 1927-29 
Mr. J. ges abe ive a course on “ The Ethno 
graphy of East- Africa,”” and will deal witl 
the ethnography of West Africa and also with th 
reactions of primitive African cultures to economii 
development in the following lent and summer terms 
whist arrangements will be made for Mr. I 
Soha to give a courss on the ethnography o.» 
Roath AROA Further details of this ae ates 
lecturea on ethno! can be obtained on applicatiar 


to the. Secretary of the School. 


University Couiaes, London, celebrates this yea» 
the hundredth anniv of ita foundation. Or 
April 30, 1827, the Duke of Sussex laid the foundation. 
stone of what was in the first instance styled the 
University of London but was incorporated by Roya 
Charter in 1836 under the name of University College 
London. Another separate body was chartered on 
the same day as the TET of London, wit 
power to grant degrees in arte, laws, and medicine 
efter examination, to candidates who should presen 
certificates of having completed the iite GOUTBEE 
at University College and such other institutions as 
might be approved for the ose. To-day, with 
more than thousand studente, including five 
hundred post uste and research studenta, and 
its graduation list of nearly three hundred, it has ar 
importance not leas than that of many full-fledgede 
universities. Attracting students from many countrie 
both within and outside the British ire, 1t-has a 
cosmopolitan character and makes ita influence felt 
throughout the world. It is marking the completior 
of tts first hundred years & campaign for raising 
half a million sterlmg towards building and equipment! 
and better endowmant. / 


Ix the Report of the Imperial College of Tropica 
ioulture, Trinidad, 1925-26, the Incipal, Dr, 
Martin Leake, gives an account of the lines upor 

whioh the College ıs developing. The ocompletior 
and ee of the new buildi is an out 
standing feature of the past year; but owing to the 
P Bor tian of students, further accommoda- 
tion is y required. A residential hostel is inm 
course of construction but is not yet completed. 
The field from which students are drawn is widening ; 
in the past year four came from the Union of South 
Africa and one each from Brazil, t, and Ecuador 
id eon in addition to those m the West 
Indies and gia ria aa pags fame students who» 
have thro are becoming widel 
ditekati. throughout the “British Empire. The 
shortage of staff again seriously restricted the 
output of research work, but the issue of the Fruit 
Report drawn up by the Imperial Economis Com- 
mittee is an important feature. A section of 
the work has been devoted to the subject of bananas, 
the question of, greatest Importance being to oure 
a variety immune from Panama disease and also of 
satisfactory carrying capacity. The Giant Fig fulfil» 
the first of these requirements, but much er 
work is necessary before the optimum conditions 
for shipment can be determined. The serious 
coges of the froghopper pest of sugar-cane has also 
actively in igated. The d of attack is 
to a extent dependent on hysiological 
condition of the plant, so that much ental 
work has to be done before the intimate relation 
between host and parasite can be elucidated. Such 
studies, however, will probably have an i rtant 
influences on allied problems, Tobacoo investigations 
have been extended, but the madequacy of curing 
facilities has proved a hindrance. l 
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Calendar of Discovery and Invention. 


May 8, 1654.—One of the most striking demonstra- 
tions in physical science made during the seventeenth 
sentury was that of Otto von Guericke, who on May 8, 
1654, before: the assembled princes at Ratisbon, 
thowed his great experiment with the big Magdeburg 
ispheres which, when exhausted of ar, could not 
mor asunder by sixteen horses. 
ey 8, 1795.—Though the planet Neptune was not 
until 1846, yet it was shown as a star in 
Herding’s Atlas of 1822, and on May 8 and 10, 1795, 
‘Lalande had also regi it as a star. 
May 9, 1865.—The first application of hydraulic 
poower to machinery waa due to Lord Armstrong ; 
ts apphoaiion to machine tools was due to Twedd 
«who, on May 9, 1865, ted a hydraulic riveter for 
ing the ends of boiler tubes. In the same year he 
also designed hydraulic riveting plant for a Newcastle 
Minn, enabling machine riveting to be carried out at 
-one-seventh of the cost of hand riveting. 

May 10, 1752.—Dalibard, the French botanist, was 
mthe first to draw electricity from a thundercloud. By 
-means of an insulated rod forty feet long flxed in a 
stand, on May 10, 1752, when a thundercloud was 

overhead, sparks were drawn from the rod, leading 
to write, “ Franklin’s idea ceases to be a 
conjecture. -Here it has become a reality.” 
- May 11, 1671.—On this day Nehemiah Grew’s 
‘Anatomy of Planta begun ” was read before the 
Royal Society and ordered to be printed. It was 
lished the following year, and later was translated 
into Latin, French, and Italian. In 1682 it was in- 
corporated in the author’s largar work, “ Anatomy of 
Planta.” With Malpighi, Grew shares the honour of 
the foundation of plant anatomy. 

May 12,.1881.~—In the Berlin ition of 1879 an 

electric railway, one-third of a mile long, was shown 
m operation,. and similar demonstration lines were 
installed in other exhibitions. The first permanent 
electric ralway was that from Berlin to Lichtanfelde, 
which was into operation on May 12,1881. Elec- 
tricity at 100 volta was utilised, one rail béing postive 
and the other negative. j 


May 18, 1731.—After I some years in 
ing improvements in relooting teleeco pas, which 


led to their wide adoption, John turned his 
attentian to instruments for m ing angles, and on 
May 1731, read to the Royal Soci a 


13, 
entitled ‘“ Description of an Instrument for taking 
Angle.” a the introduction of the use of two 
mirrors, ey was for the first time able easily to 
measure angles subtended by distant objecte, inde- 
pendently of small changes in the posttion of the 
obgerver. 
May 14, 1796.—Joenner’s -famous ment in 
Inoculation was made 138] ago. e had long 
deired to try the passing of the vaccine virus from & 
human being to another by the ordinary mode of 
inoculation, and on May 14, 1796, a boy named Phipps 
was inoculated in the arm from a pustule on the hand 
of a dairymaid, Sarah Nelmes, who was infected by her 
master’s cows. Writing a little later, Jenner said, 
“ But now listen to the most delightful part of my 
story. The boy has since been moculated for the 
smallpox which, as I ventured to predict, produced no 


May 15, 1836.—It was during the annular eclipse of 
the sun of May 15, 1886, that Francis Baily saw the 
phenomena ed “ Baily’s Beads,” of whi 

striking description. Though im later eclipses 


B 
the “* ” were not 80 vividly seen, Baily’s acoount 


especta of solar eclipses. E. O. 8. 
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Societies and Academies. 


LONDON. 


Royal Meteorological Society, Mar. 20.—R. A. 
Watson Watt: The range of atmospherics (Report of 
the Committee on Atmospherics and Weather). The 
distances over which an atmospheric may produce 
disturbance „of broadcast reception was discussed. 
The- Committee organised experiments in which 
observers in the British Tales, Norway, Germany, 
France, Spain, Morocoo, and Madeira recorded 

j bance of broadoast talks, while the sources of 
the atmospherics were identified i radio ponon 
finding by the organisation set up by the Departmen 
of Sn afe and Industrial esearch on the advice 
of its Radio Research Board. Many of the sources 
were found to lie in shy eed of meteorological disturb- 
ance. Atmospherics from beyond the Arorea have 

i the reception of Daventry’s signals in Paris 
and of London’s signals in Aberdeen, and a thunder- 
storm at Rome disturbed tion in Spain, France, 
Madeira, the British Isles, and Norway. Many atmo- 
spherics are heard at distances ex ing 1 miles 
from their sources, and may reach at 1 4500 miles. 
There is no evidence of the ce of many atmo- 
spherics with a short range of disturbing effect. 


Geological Society, April 6.—Vinceat G. Glenday 
end John Parkinson: The Kateruk series and 
associated rocks of the northern Suk Hills (Kenya 
Oolony).- A series is described of completely meta- 
morphosed sediments which arop out on or near the 
Kateruk River, an eastward-flowing tributary of the 
Turkwal River, situated about 30° 15’ long. E. and 
2° 37° lat. N., in the north-western part of Kenya 
Colony. The rocks consist of the metamorphosed 
representatives of various sedimentary deposits, ashes 
being included. The constituents indicate a somewhat 
lower grade of metamorphism than those of the 
Turoka series of the south, and may prove to bealightly 

unger.—H. L. Hawkins and Mion 5. M. eee : 

® occurrence, morpho , and affinities o Ə 
Silurian Echinoidea Hohinoc i i ia 

ureh Quarry, near Leintwardine, was re-o 
abd: a: carefal reeard of the-selimenis waa nade, A 
column of rock was excavated.to a depth of 12 feet 
6 inches from the surface. The beds traversed are all 
ee ae eee ightly in lime-- 
content. Kipple-marked surfaces were found at two 
horizons. Fossils are very rare, except in congested 
bands. The series seems to have accumulated in 


shallow lagoon-water, and the indigenous fauna of 
echinodérms and Linguls was period ally reinforced 
by brachiopods, ptero and graptohtea drifted m 
during storms. ew material of iInocystis and 
Palsodisous, including i which show obverse 
and reverse casts, and others showing upper and under 
surfaces of the test, has rhade it le to solve many 
of the problems associated with the era. I 

oystis 18 revealed as a typical iachoachinoid, with, 
@ normal endocyclic apical and an advanced 


complexity of ambulacral structure. In Palrodisous, 
the mdications of an endocyclic apical system seam , 
convinaing. The reputed ‘Asteroid’ ambulacral 
plates are knob-like ingrowths from pth ea 
zones of the otherwise normal plates. Both genera 
are claimed as advanced perisahcschinoids—far too 
specialised to show pre-echmoid features. 


Society of Public Analysts, April 6.—C. Ainsworth 
Mitchell and T. J. Ward: The ance of strokes in 
writing. Systematic i ta have been made to 
determine to what t one may trust to the 
appearance of one of two mtersecting lines being 
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uppermost a aS & Poe that it was made more recently 
the other. & coincides with the 
fact in the case of cue nine eee igments such as 
lead pencil, but ıs deceptive ana transparent 
Pigment such as an anilme dye. The relative position 
of lines made with writing inks which undergo 
oxidation, aud. thus form an opaque insoluble pen 
can be accurately determined, but i i 

has been blotted the observation is, as a ‘rule, un- 
trustworthy.—_D. W. Kent-Jones and C. W. Herd: 
(1) Observations on the washing of gluten from flour. 


The use of a special solution does not 
eliminate the errors inherent in determinations. 
Eyen when the game amount of washing water is used 
and the same procedure followed, differences 
In the tion of the dough and gluten cause 
large variations in the result. operator, how- 


ever, essentially consistent results, which means 
that the ratio between Leas Sym of the flour and 
the dried uten ig appro y constant for eech 
worker. (2) A numerical expression for the colour of 
flour. The yell yellow col matter is extracted by 
oe etroleum spirit, and its colour measured in 

P $0 orm of colorimeter. This figure indicates 
ri or natural whiteness, or alternatively, the artificial 
bleaching of the flour. The grade o the flour may 
be judged by the amount of the reddish-brown pig- 
ment present which, presumably, comes from the 
finely powdered offal. his pigment is determined in 
the colorimeter after extractaon pages alkaline methyl 
alcohol.—H. B. Dunnicliff and Kishen Lal: The 
determination of free mercury in commercial producta. 
The main constituents of the substance cantaming 
free m are removed by extraction with: a 


` suitable solvent. The residue is treated with bromine 


water, the resulting merpuric bromide is dissolved m 
aloohol, and the been’ is precipitated as mercuric 
sulphide, which is fil off and weighed Gn wiGooch 


crucible. 


Paxis. 


Academy of Sciences, Mar. 28.—G. Friedel : 
recent contro between MM. Hettich and Valeton. 
Holoaxial hemihedral forms do not necessarily imp 
the hemihedry of the —Norbert ,Wiener : 
new method for the demonstration of Tauber’s 
theorems.—Julius Wolff: A generalisation of a4 


theorem of H. Jentzsch. — Sugot: The pio 
‘movemeént of the ae es near the mo [of the 
gun].—R, Maret : flow of a liquid ing from 


rest imn a li of the same density in steady motion.— 
Huguenard, Magnan, and V. Sainte-Lagué: The kme- 
mato 


graphic determmation of the polars in the ea 
of birds, gliders, and saeroplanes.—H. Carafoll 
movement round a plane plate in rotation.—Lauis 
Breguet : Long flights without stops and the distance 
in an seroplane.— Rateau: Observations on 
the preceding note.—Th. De Donder: The physical 
station of the equation of quantification of 


continuous —Jean J Trillat: The 
analytical interpretation of the X-ray spectra of the 
fa acids and their mixtures. The same 


ways obtained from a pure or nearly pure acid if 
the preparation is made by fusion on a glass plate or 
by evaporation from an alcoholic solution. . With 
mixtures of fatty acids the position of the lines cannot 


be from the known rtions of the 
constituents. The study of a mixture of fatty acids 
fused on does not give the qualitative composi- 
tion of a gl he ge cont rer pen 


obtained tea lead ip Te pais 
aay de and Mile. GQ. Perreau: 

at will the electrical coe ge colloi 
Maurise 


y oi 


cat: Formulæ for Eee the areo 
tropic constants of systems formed of an dehla and 
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an alkyl halide.—Reng Girard: The ee of complex 
saline solutions on the ferrous metals With om 
iets Of oales in S EE EE O eee 
water, the net result depends on the texture of the 
corrosion roductg.—Marcel Godchot: Some ie 
theses of glycols containmg the ether oxide group 
—André Kling and Daniel Florentin: The h 
genation of naphthalene and of anthracene at a high 


of non-hy 
ments are 


nature of hydrocarbons produced, of varying pressures 
of h sige otis spar S e my 
Barré: A: new method of a- ic acids. 


The mteraction of ethyl ge car bromide on ethyl 


ie to two i a-othyl- 
butyric acid (O,H)s C(OH) . CO. N( Jp and 

ine ylamide of propionyl formic acid, -CO. 

CO .N(C,H,),, and the reaction can be m ified to 


give either of these as the principal product by 
varying the temperature and the ion of the 
magnesium und. Propionyl formio acid can 
be chanel aa pay ae hydrolysis’ of its 
diethylamide, and metod for the P sus tha toe of 
a-ketonic acids is more advan 
in use.—A. Wahl and F : Disulphi- 
satide. Experiments are given Se that the 
double formula, C,,H,, . O, . N,8;,.is more probable 
than the single formula, spilt - ONE -ONS suggested by 
Sander.—J. Campardou : general preperation of 
E E tes by the reduction of organic pabatanioos. 
e use of carbon and carbon monoxide. Ad 
taon of a general method of reduction based on 
action of carbon monoxide at 400°-450° C., in thie 
ce of wood charcoal as a catalyst.—A. Demay : 
ə mylonrtic zone of Grimaud and ae eee 
breaking away of the western part o 
maseif.—Georges Mouret: The geological constitution 
of the Arnao-la-Poste region (Haute-Vienne).—H, 
Colin: The formation of sugar in the beet.—R. G. 
Werner: Com ry symbiosis or independent life 
of the fungi of lichens.—Jaoques-Rollet : logical 
es on testicular in mammals (white rat). 
The observations cited show that there is never a true 
eraft—A. Gurwitsch and Mme. L. Gurwitsch. The 


secondary mitogenetic radiation.—Ch. Achard, A. 
Grigaut, and A. Leblanc: The lipoid equilibrium of 
the blood serum. 


Roma. 


Royal National Academy of the Lincel, Feb. 6.— 
G. Armellini : Horizontal diameter of the sun in 1925 
and 1926. The results of three observers kive for 
the horizontal redius of the sun at ita mean di 08 
from the earth the mean. value 16’ 0:63+0-04" for 
1925 and 16’ 0:09+0-04" for 1926, the value being 
16’ 1-08+0-04" for 1924. These results confirm the 

ual diminution in the solar diameter correspond- 
-with the maximum of sun-spota occurring- in 
1927-—-1928.—L. Petri: The presence in plants of a 
substance which becomes luminescent in ultra-violet 
light. This substance, previously noted, withstands 
dry heat at 170° C. bat is destroyed by incineration 
of the plant tissues. It occurs most abundantly in 
those’ organs capable of effecting the thetio 
assimilation of carbon and possibly constitutes a 
factor necessary to such assimilation, owe it is 
not an integral part of the pigments in the 
chloroplasts. It is found m subterranean organs, 
but only in those which form chlorophy Il if exposed 
to light.—M. Picone: ‘Majoration ’ of the integrals 
of e 00- lio linear equations with partial 
derivatives of the second order.—E. Bompiani: The 
geometry of Laplace’s equation.—Arturo Cecconi: 
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. theorem on the work of elastic deformation.—B. 
aldonazzo: An o ion concerning ‘viscous 
10tion symmetrical with to an axis.—A., 
Veinstein: The theorem an. existence of- liquid 
sts.—G. Rossi: Observations on the scintillation of 
ùe stars at the Royal (Italian) Observatory, Campi- 
oglio. The phenomenon of scintillation cscillates 
bout a mean condition m accordance with laws 
nalogous to those governing so-called casual 
thenomens.—A, Carrelli: The summation theory of 
‘homas and Reiche.—G. Piccardi: Order number, 
xos weight, and -atomic structure. Chemioco- 
ehysical considerations ooncernmg the relations 
sotween atomic number and atomic weight, in 
onjunction with astro-physical considerations, lead 
o the hypothesis that the excers ive and negative 


lectrons, ted by the difference between the 
atomic ignt of an element and twice ita atomic 
umber, are outside of the atomic nucleus. 


b seams possible to formulate a complete theory 
if isotopes on this foundation.—G. R. Levi and 
i Reina: Peptasation of ‘meta’ thorium ‘oxide. 
n igation of-the process of peptisation of thonum 
xide by X-ray analysis shows that the ‘meta’ 
variety of this compound has ea disti higher 
legree of subdivision than the ordinary uct, and 
sat this process involves no further subdivision of 
he separate crystalline granules and no morease of 
he interatomic distances.—G. Bozza and Q. Deroto: 
“alculation of the chemical affinity -on the basis of 
wmtropy.—G. Ponte: Temperature of laval percola- 
iong Etna. Consideration of the observations 
corded by ious Investigators indicates that the 
~mmperature m the bed of the flow of a stream of lava 
& transmitted slowly and may rise considerably in 
she central part where the movement is greatest, that 
6, where fresh hot lava is continually arriving. The 
tent of the cooling at the surface naturally dpa 
m & number of faotors.—P. Principi: Miocene strate 
between the valleys of the Lamone and Bidents.— 
D. Rosa: A poesible variant of hologenesis—Darwin 
Wen: New experiments on the hereditary behaviour 
af the capacity of the egg for development. Partheno- 
Ene in crosses between uni- and bi-voltine races of 
omby2 mort.—G. Cotronei: The systematic biology 
of Petromyzon.—U,. D'Ancona: Growth of the Tiber 
shad. The curve representing the length of this fish 
in relation to ita age resembles a parabola, whereas 
the weight-age curve is analogous to that representing 
eutocatalytio reactions aoccordi to Roberteon's 
pees log 2/A—z=K(t-i,). Henoe, the value 
b in the equation, P=kL*, where P is the weight 
and L the length, varies with the age. The growth 
in length varies during different months of the year 
in a manner represented roximately by a sinoidal 
curve, which 18 pee decor the parabola showing 
the annual growth. The growth in weight also ex- 
hibits oscillations with an annual period, the amplitude 
being small before the attainment of sexual maturity, 
and considerable afterwarda. 


VENNA. 


Academy of Sciences, Mar. 10.—H. Mache: Nernst’s 
heat theorem and the impossibility of attaini 
absolute sero.—A. Kieslinger: (iii) e stone-ovens 
(Steindfen) of the Kor Alp region ; (iv) Old and young 
disintegrations in the Kor Alp region.—H. Herrmann : 
The behaviour of frog’s 
another species.—J. Pollak, Deutscher, and M 
Krauss: ‘The course of Leuckart’s xanthogenate 
reaction.—E. Blumenstock-Halward: The action of 

us regis on fluorine.—O. Lustig and E. Katscher : 

ə action of chlorosulphonic acid on aromatio 
amines.—J. Warkany: `(i) The problem of the 
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destruction of lastic acid by erythrocytes; (ii) The 
methods of determining lactic acid in urme.—J. Lense: 
A contribution to the geometry of the sphere, 

Mar. 17.—F. Quittner: Tho electrolytic conduc- 
tivity of glass “at high voltages——L. Moser and M. 
Niessner: The determination and separation of rare 
metals: (ix) Beryllium from aluminium. Aluminium 
can be precipitated along with ferris hydrate, which 
acte as a flocculating t. Replacing iron by tannin, 
the tannin can be to brng down the aluminnm, 
whilst ammonium acetate retains the Uium in 
solution as a-oomplex sålt—H. Neudorter: The 
analysis of the principal t curves on algebraic 
net-surfaces.—A. Smekal : er investigations on 
deformed crystals of rock-salt. 


Official Publications Received. 
Brrr. 

Bere Gie Coes! Bor Tego ranle Indios. 
New Series, Yol. 10, Memor No. 1: and Mesorne from 
Yunnan, By Dr. F. R. Reel. Pp. iv+%881+vy: +30 plates. 

He: Goremment Central Pubieamon Branch.) M$ 
Sts. 

of the Kodafkanal Observatory for the Year 1028, Pp « 

(Calsutta : Government of India Central Publicateon Branch.) 6 annas, 
ty of Glasgow. Reports on tha Hunterian Collections for the 
Year 192-24. EPT OT 

The Half-Yearly Journal af A Mysore Untvermty. Yol 1, No. 1, 
J: a 9L (Bangalore. rupees. 
iia ot ine Denr aio fore m India. Botanical Serves, 
Yol 14 No. 3: Bogereane —Ind»eataons of Inheritance. By 
Babeb T. R Venkatraman. Pp. 118-120-445 (Oaleutta : Govern- 
meni of Indis Oentral Publiesizon Branch.) Sannas; 10s. 

Museaom, Bulawayo. Twoenty-ffth Annual Report, 10%. 
F. W. FitsSimona, Pp. eL 


. 
, 


and the 5 
Nathan delivered at tee Aih Annual Corporate Meshing of the Institu- 
held as the Hotel Vistama, London, W.0.2, 


. VoL 18 (W.8,), 
erent Retsons 


arm 
an hers 
London : Willams and N | 
Annnal mani of the aaran tute and Muman for 1920-17, 

ted at the Annual General Meeting held on Tth March 1927. Pp. 20. 
i of the New Zealand Insitute. Vol. 67. 


Mo, &: Games and 
Games and 


Formar, 
Btatens Metecro a a cote Årsbok, Tam 8: 
Vattenstinden wid kuster. u+ oka $ 
"Meddelanden Btatens Metecrolaguk- ydrogrefake Anstalt 
Band 8, Mo. 10: Bar le structure thermique de la au-demus 
de la Buéde faits par avion an et 1985. Par 


Anders Angstrom. lt ic. olm, 
2 T paine Weather Teas Monthiy Weather 


General Guide to the Ebrhfbition of 
the Curators, edited by 
Clara IL LeYore Pp (Rew Haven, Conn.) H cents 


for the Use of 


Molecular Spectra in Gases. of the Commi{ttes on Radiation in 
Gases. Pp. 358. (Washmgton, D.O.: Mateonal Academy of Scusnces,) 
4 dollars, : 
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Department of the Intenor: Bureau of Edueawon. Ednuoation In the 
United States of Amarica. Prepared nnder the Directaon of Jno. J. Tigert 
for the Pan Pacific Gonfarenos on Eduoation, Rebebilifation, Reolama- 
tion and Recreation, Honolulu, T.H., Aprl 11 to 16, 1097. ‘Pp. v-+75. 
(Washington, D O. : Government Pnnting Office.) 20 vents 

International Hydrographic Bureau Lust of Lafesaving Stations of tha 
World, with ther Equpment and Geographical Pomtions. Lists des 
Btateons de sauvetage du monde enter, aves leur equipement st leurs 
panoni géographiques. By Reer Admiral A P. M (Bpecial 

bheateon No 18) Pp 8 (Monaco) # cents 

Conseil Permanent: International pour l’Exploratron de la Mer. 
Bulletin sta ue des péches mantimes des pays du nord at de l'onest 
de l'Europe- Vol 14, pour l'année 1924 Pp. 51. Rapports et - 
verbaux des réunions, Yol 41: Procés-verbaux (Beptembre 1926) Pp. 
200. (Copenhagne: Andr. Fred Host et file ) 


OalaLoour. 


Olasmfled List of Beoond-hand Scentafic Instruments. (No. PO.) Pp. 
m+5@, (London: Q. Baker.) 





Diary of Societies. 


SATURDAY, Muay T. 


Rorau Boctery or Mrpicure (Otology Section) (at 1 Wimpole Street, W.) 
at 0.15 a.u —Annual Genaral Mee 

BiocnamicaL Boorry aS Physiology t Menchestor Uni- 
virmity), af & — lean lhane and Dr. G. W. F. Underhill: 
Yanatons in the Serum Oaleiom of Rabbits —F. O. Happold: The 
Attempted Isolation of a Precipitunogen from B. asertryake, 
Matton.—P. W. Olutterbuok : ments on the Orgu of Buocimio 
Acid in Musole and Lirer.—O M. and Prof H. & Raper: 
The Action of Tyrounass on Phenols.— land end A. D. Ritchie: 
Chemical in Musoleo —J Pryde and J. M Peterson: Ths 
Carbohydrate-phosphate Oomponent of Animal Nuclao Aad. — 
J. Pryde and & T. Waters. Some Observations on Methylated 
Glyeerophosphates.—T. K. Walker and P. D. Oo p Fermente ton 
of Propono Amd by dAspmipgilns Riger. E len Btedman and 
E. Stedman. Hemotyanin. Part LY. The. ence of the Sha 
of the Oxygen Diesomation Curve on the State of Ionisation of 
Protein, 

IaeTITUriow oF MoworpaL amp Oouwrr Examcens (South-Eastern 
District) (at Grand Hotel, Dover), at 4.—J. A. Jarvis: Notes ofthe 
Earlier Housing Sahemes of the Corporntyon —W. Bryan: Notos on 
Housing in the Tower Hamlets District of the Borough of Dover.— 
F. Y. Dow: The Pier District Improrement Scheme, .— W. B. 
Bmith: Dover—Notes on Recent Muniapal Acturities. 

Dartmore or Barisan FoUMDRYMEN (Lanosshire Branch) (at College of 
ae Aignchester), at 4 — E Longen. Bome Aspects of 
Foundry Work. £ i 

< MONDAY, Mar 9. 


Hora. Iman Adapxmr, at 4.15 

Horat SOorrry or Epuorsurgon, at 480.—Prof D. Noel Paton: Bub- 
mergenes and Postural Apnoea (Ceamation of Breathing) m the Swan. 
—Prof. H. G. Gannon: On the Mechanim of Nebalia Bipes.— 
A EL R. Goldie: The Structure aud) Woranect of the Atmosphere as 
affected Ly Diurnal Yarnations,—To be rend by title:—Dr A. W., Green- 
wood and Dr. F., A. E. Crew: On the Quantitative Relation of Gamb 
Size and Gonadie Activity ın the FowL 

Rora [merrrortome or GRrAT Berran, ab 5.—Goneral M . 

ARTOTEL Boorwry (at Univermiy of Londono Olub), at 8.—Ai ws Hu 


D. Oakeley . The World as M E he 
Roya Boolerr or Arts, at 3—7. W. T. Walsh: Measurement of 


Light (Oantor Lact es) (8) 

Baerrish PsromoLogiasL SOorerr naton Bestion) (at London Day 
Training Collage) at §.— Mr, Imaces: The ton of the 
Bohool for the Young Obild. 


BURYETORS' INSTITUTION, at 8.— A. M. Trostram Evs and others’ General 
TE A ee Renee of tho Ratiog and Valuation 
Act, 1035. 

Owwrircrion oF ELEcTaAioaL Eecurauas (Western Centre) (at Plymouth). 


TUESDAY, Mar 10. 


Roval Soouery or Henio a (Therapeutics and Pharmacology Bectacn) 
at 6.—Annoel General hiesting. - 

ert a or Peraotyum TromroLoaisrs (at Royel Bosiety of Arts), 

t 5 80 

ZooLogiaaL Society oF Lowpow, at 5.80.—Dr. R Broom: On Spheno- 
suchus, and the Ongin of the Crocodilea—Dr. H. H. Meott: (o 
Neophaam in an Indian Rhinoceros; (b) Tro Gases of Perton 
Neoplasm (Bodothalioma),—oO, A. Hoare; Schemakoll's for the 
Determination of the Holotmebous Ciliates.—Dr. F. P. Btorwell: The 
Resistance of certain Metals and Meta Alloys to Gorrosion and 
Bolutlon by Sen- water. 

Ixerirutiox or Oivi Ewormesns, at 6.—Annval General Meeting. 

Ixrrrrorre oF Maro Excrrens, at 6.80.—H J. Young: Some Motals 
and Methods of Use in Marine Bngineernng. 

Rorat Prorogaarsic Sootrrr oF Garar Berra (Kmema 
Group), at 7.—A. A Newman: Inertia Momentum —A. J. Gnfhn: The 
Care of Kiné Nagatrre during Deralopment 

QUEENTT MicrosocorimaL OLonm, at 1.30.—Dr. D. Ward Ontler: The 
Effect of External Oondituors off Boul Mioro-organiame. 


WEDNESDAY, Mar 11. 


HLECTRICAL AmsociaTrom ron Wourw (Annul Meeting) (at Hotel Osel) 
at 11.90.—At8 30(at Magnet House, rere) —Lesture on Refrigera™ 
tion and the Pure Food Act. 
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Rora Bocrsrr oF Mapiorma (Burgery: SubSection of Prostolog 
(Annual General Mest at 6—W. E Miles, W. B. Gabriel, m 
others: Discussion on Co F. E 

GroLoaicaL BooirrY oF Lompon, at 5. 30.—Prof. P. G. H Boawell: Tl 
Salopan Rosks and Tectonics of the Distnct South-West of Ruthi 

Denbighshire) —R O Blackie: The Geology of the Oountry betwee 
lanslidan aud Bryneglwys. 

Rovau Kocirry or Arm, at 8.—Prof. W E. Dalby’ English Railwe} 
(Dr. Mann Lectures) (2) 

IwerituTe oF MeTaLs (at [nstitation of Mechanical Hngineers), at &- 
Bir Heniy A: Miers: The Growth of Orystals in mpa: maturate 
Liquris ( cal May Lectures). 

Buagnics SocreTs (at Royal Society), at 8 30.— Miss Brelyn Jawrence 
Intelligence of Inetitotaon Children 


THURSDAY, Mar 12. 


RoraL Somery, at 4—Blestion of Fellows.—At 4 3).—Discuamon o 
The Function and Distribution in Living Organumns of Heemoglob+ 
and Related Bubstances Speakers: Prof. J. Baporoft, Dr. H. Har 
ridge, fir Frederiok Hopkins, Dr. D. Keln, F. J. W. BRonghtor 
R Mu, Prof. H. XM. Fox, De. J. B. & Haldane, 

Loros MaTeewatroaL Bociery (at Royal Astronommal Bomety), at 5.- 
Prof. H. F. Baker Geometry and Differential gomang (Laatore} 

Barrus Sornmrox Guiry (Annual Dinner) (at Orterion t), > 
7.9) —Speakera: Sir Alired Mond, Bart Herbert Samuel, Gen. & 

F. Milns, Hon. W Ormsby Sir Willem Pope, b> 
Frederiek Keeble, Rer Prebendary Gough. . 

Orticat Society (at i alae College of Bolenos and Technology), » 
7 20.—Prof M. von Rohr. Note on the History of Enghsh Qpacen 
In the First Half of the Nineteenth Gentury (with special reference t 
Bpectaole Hustory). = 

Iestitorion oF BrecoruRaL Ewooraeas (at 10 Upper Balgiare Btreet 
B.W.) at B—A. G Pugsley: Some Problems in the Design of Stee 
Roo Mombers, 

OIL sup Ootoom Onewimte’ Amsociatiow (Annual General Meeting) (» 
6 St Martin's Place, W.C) at &8—A de Wasle, Bome Physice 
Factora influsncing Properties of Paint Pigments. 


FRIDAY, Mar 18. 


AgpociaTION OF EcoKow10 B10L001eTs (at Im College of Scianoe an: 


Technology), at 2.50 —Plant Alkalords:—Lieut-OoL A T. : Th 
Principal Plants yielding Alkeloids — Dr. T. A Henry: o Bio 
chemustry of the Alkaloids — Dr., J Treven . The Medial Aspects o 
tho á ods. 


ROTAL ÀSTRONOMICAL BOCINTT, at 5 

MiLacoLoaicaL BoarrTrY or Lowpom (ab Linnean Bocrety), at 6 

Juomom Iserrrotiow oF Ewapreenh, at 7.8.—Dr. H. Obatley: Th 
Atability of Dredged Outa in Alluvium, 

RovaL Leertrvriow or Great Barra, as 4.—Sir Humphry Rolleston 
Bart . Gonoerning Old Age. 


SATURDAY, May 14. 


Roya. Soorery or Mumpicom (Pa Peo ET and Ulimatology Seotlion 
(Annual Provincial Meeting) (at Lian od Wells), 


SUNDAY, Mar 18, 


RoraL SooisrY or Mervioure (Balneology and Olrmetology Sectio) 
(Annual Provincia] Meoting) (at Llandrindod Yells) 


PUBLIC LECTURES. 
- SATURDAY, Mar T. 
Oxroup Uxivenairr, at 12 — Sır John Simon . The Labrador Boundary. 
SUNDAY, Mar & 
QuiLpHoums (Eccleston Square, S.W ), at 3.30.—Ancent Oiviliumtoos 
TUESDAY, Mar 10. 


Emos COLLEGE, at 5.80.—Prof A. Michotts: Problems of Mental Work. 
(Baccesding Lectures on May [2 and 13, 
RovaL Sowoon or Mnercs, at &80.—Dr. F. F. Blackman: Problems oi 
the Respiration of Plants. (Succeeding Lectures on May 17 and % ) 
Uwiremsiry OoLurce, at 6.30.—W. H. MoLean: National, 1 and 
Town Development Planning. (Succeeding Lectures on y 17, 14, 
and £1. 

ita CorLror (Bamnghall Street, MO), a6 & —A BH Hints. 
Astronomy  (noceeding Lectures on May 11, 12, and 18.) 


THURSDAY, May 12. 


Unrrensity or Binwowowam (Faculty of Medicines), at 4.—Dr F A. E 
Crew: Orgauie Inheritance in (Wilham Withenog Memora 
Leotaures) ueoteding Lectures on May 19, 25, £6, June 1 and 2 ) 

Lwetrrota or PaTHoLooy amp Rerne, St. Mary's HosrrraL, at &— 
Dr. R. A. O'Bmen: Btreptoooou—ther Toxins and Antitonns. 


FRIDAY, Mar 18. 


Umrvensrtr COLI ror, at 5 30.—Prof. J. Burnet: Platononio Problems. 
(Bucoseding Lecturea on May fO and 27.)—At 8 80 —Sir John Rom 
Bradford: University College, London, and Medieal Educatior 
(Oentenary Celebrations Addresa) 


SUNDAY, May 15. 
GuILpROUSE (Focleston Square, S W.), wt 3.30 —Dr. D.G Hogarth: The 
Hittite People and ther Ganlieation. 
CONYENTION, 
JUNE 6 To Ñ 
CONTENTION oF OawaDLam On matters (at Quebec) 
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British Settlement in the Dominions 
Overseas. 


HE various schemes which were formulated 
just before the War to alleviate the hard- 


‘ships of the indigent workleas and destitute and to 


provide for their old age had an immediate retard- 
ing effect upon emigration from the United King- 
dom. The majority of emigrants are manual 
workers, and anythmg which makes for their 
greater security in Great Britain must increase 
their natural reluctance to become the sport of 
chance circumstance in other lands. But the 
empty spaces of our vast dominions must be 
peopled, and it is held that it is best they should be 
peopled by our own stock. With this object in 
view the Empire Settlement Act was placed on the 
Statute Book in 1922, to enable the Home Govern- 
ment, in association with the government of any 
part of His Majesty’s Dominions, dr with public 
authorities or public or private organisations, to 
formulate and co-operate in schemes for develop- 
ment or land settlement, and for - facilitating 
settlement in or migration to our dominions by 
assistance with passages, initial allowances, training, 
or otherwise. 
The Committee appointed to carry out- these 
schemes has just presented to Parliament a report 
for 1926.1 The total number of persons assisted 
under the Empire Settlement Act increased from 
39,559 in 1925 to 66,103 in 1926, or rather more 
than two-thirds of the total number of emigrants 
to the Dominions and more than half the net 
movement of population from Great Britain. The 
numbers asaisted to Australia and New Zealand 
show increases of 10,205 and 3698; while the 
numbers assisted to Canada have risen from 8809 
in 1925 to 21,344 in 1926. The Committee states 
that out of a net movement from Great Britain in 
1926 of 115,538 persons, 93,227 went to homes 
within the Empire, a gratifying proportion. If 
this number of emigrants is maintained for the 
next few years, the average will be considerab 
above that for the decade 1901 to 1911, when i 
averaged 76,000 persons a year. Yet, as the 
cere points out, the net movement from 
Great Britain overseas representa only two-fifths 
of the natural increase in our home population. 
If it is a fact, therefore, that Great Britain is 
already overcrowded, and, as many think, that 
under our present system we cannot keep all our 
people who are willing to work employed, the need 
A or e oan Oommittes for the -Year 
ended 81st December 1 (Cmd. 2847.) Pp. 90. (London: HLM. 
Stationery Office. 1027 ) ed. net. 
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for a greatly accelerated movement of our home 
population overseas is a matter of supreme urgency. 

It is interesting to find that Australia absorbs 
more than half the migrants within the Empire. 
It seems reasonable that Australia should be pre- 
ferred to Canada, but it is a little difficult to under- 
stand why New Zealand does not attract more 
settlers: it is a lovely and varied land, with a 
delightful climate and abundant natural resources. 
The Committee offers no explanation ; neither are 
we informed in the report why so few British 
migrate to South Africa: only 126 went there m 
1925 and 232 in 1926. The great increase in the 
number migrating to Canada is to be explained by 
the liberal arrangements made for their reception 
arid settlement,” including what appear to be 
generous terms for capitel advances. 

The subject of migration is important enough to 
warrant’ a much more comprehensive account of 
the work of the Oversea Settlament Committee 
. than that which has been vouchsafed in this report. 
But the subject is dismissed in 16 pages, most 
of which are filled by rather vague generalisations, 
interspersed with quotations from other Govern- 
ment publications. Most of the vital statistics 
contained in the report are given above. A little 
information, it ia true, is to be found in the four 
appendices which fill the last 11 pages of the 
report. Yet many aspects of the problem upon 
which it might be assumed members of Parlia- 
ment would wish to be informed are not dealt 
with atall. No reference is made as to the 
proportion of British. to other European immi- 
grants to the Dominions, or to the assistance given 


by other nations to their emigrants. The tide of 


‘emigration from oentral and southern European 
States, in many of which the standard of living of 
the working classes is appallingly low, has an im- 
_portant bearing upon the overseas settlement of 
our own people. No attempt is made to deal with 
the economics of migration. If mformation is 
- desired on this aspect of the subject, it must be 
culled from the biased and often unsubstantiated 
statements of overseas stateamen, or from the 
handbooks issued by the various shipping agencies, 
any of which, it must be confessed, are more in- 
formative than this official report. Yet there is 
much information to be gathered from an examina- 
tion of our trade returns. Each family- settled in 
Australia, for example, creates a demand for our 
home products the value of which is roughly 
equivalent to the amount required to maintain 


a family at home. If satisfactory arrangements 
could be made to transfer 20,000 families yearly 
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to Australia, our own unemployment probler 
would be quickly solved. 

There are other omissions. No information : 
given regarding the relative ‘suitability of th 
various parts of the Dominions for settlement, c 
what are the principal crops raised or the marke 
they serve. Nothing is said regarding the term 
on which land is granted: prospective emigrant 
will look in vain for information regarding the pr 
vision of the amenities of life to which they ar 
-2ccustomed at home, for example, education an: 
health services, housing, transport, and communicet 
tions. No indication is given of the return whic 
can be expected from arable or mixed farming 
or what are the prospects for pastoraliste, base 
upon the purchase price of available land, the oor 
of domestic stock, and the cost of living. 

The most serious omission, however, ig In oor 
nexion with the movement of the rural populs 
tions of the Dominions towards the towns. It» 
well known that the urban populations of tha 
Dominions are increasing far more rapidly than tb» 
rural populations. The percentage increase < 
the urban population of Australia in the decadi 
1911-1921 was approximately 36, whereas tha 
increase of the rural population in the same perio 
Wan tee Saat. per ent: It is a striking fact the 
the ratio of “primary producers’ to other classe 
in Australia—an agricultural country—is apprec 
ably smaller than the corresponding ratio for Gres 
Britam—a highly industrialised community. | 
is sometimes urged that our education system i 
Great Britain is at fault for failing to make rurt 
life moré attractive than life in our large cities 
and the criticism is just. With equal justice x 
could be urged that Australia has not yet come t 
grips with the same problem. The Australia 
town-dwellers realise their success mainly dependi 
upon a growing number of agriculturists, and the 
are prepared to support any scheme which wi 
attract agricultural settlers from Great Briten 
just as ardently as they will oppose the indie 
oriminate transference of our urban populatia 
to their towns ; but they fail to realise, apparently 
that the flight from the land can be retarded o 
arrested only by complete re-orientation of then 
education system coupled with profound modifica 
tions of their economic policy. 

It would be interesting to know from whic. 
classes of the home community overseas settler 
are drawn, and it should not be difficult to includ 
such an analysis in a report of this kind. In th 
summary of Lord Clarendon’s report on his visi 
to Canada, it is stated: ‘‘ Possibly somewhat to 
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‘rong a preference may have been shown for 
¿milies with farm experience. Inexperienced 
—amilies, if they have the right spirit, seem to 
<ucceed just as well as the experienced... . 
‘amilies from the coal-mining districts of Great 
3ritain appear to show as good an average of 
miccess as any other families settled under the 
<heme.” An authoritative statement of this 
ind is of -the utmost importance, but it would 
arry even greater weight if it were backed up 
+y statistical evidence. Even such a qualitative 
tatement, however, should do much to break 
own the prejudice of selection committees against 
ffering inducements to urban workers to settle 
n the land in our Dominions. What the urban 
yorker lacks in experienoe in comparison with 
he farm-worker is offset by his greater adaptability 
o new conditions, an adaptability born of a higher 
motellectual standard. Rural education in Great 
3ritain is still in a backwater. 

The Committee states that it is “ conscious of 

he closeness of the relationship between research, 
levelopment, and settlement.” It would be inter- 
wting to know what kind of research the Com- 
nittee has in view, what are the problems which 
ace the Dominions for which no solution can be 
ound on the basis of knowledge already available. 
Jnquestionably there are vast fields of inquiry 
n which research workers may labour. But the 
jaul-like conversion of our imperial statesmen to 
he new faith in scientific research must not blind 
hem, any more than the members of the Oversea 
settlement Committee, to the fact that settlement 
ind development schemés can be based upon 
Xisting knowledge. The immediate need is for 
» comprehensive survey of the accessible and 
potential resources of the Empire, an Empire 
stocktaking, in fact, upon which all sound schemes 
of overseas settlement and research should be 
based. 

It is to be hoped that in its next report the Com- 
mittee will make a real attempt to deal with the 
problem of -re-distribution of population in a 
scientific spirit. There are a number of diverse 
contributory factors to be taken into account in 
an inguiry of this nature, most of which appear to 
have been completely ignored hitherto. The report; 
in fact, constitutes a slight on the members of 
Parliament to whom it is made. It implies either 
that they do not posseas the intelligence to 
examine the problem of migration of peoples 
thoroughly, or that they have very little interest 
in @ subject of vital importance to the whole of 
the advanced peoples of the world. 
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The Numerical Measurement of Genius. 
Genetic Studies of Genius. Edited by Lewis M. 
Terman. Vol.-1: Mental and Physical Trasis 
of a Thousand Gifted Children. By Lewis M. 
Terman and others. Second edition. Pp. 
riii +648. Vol. 2: The Early Mental Traits 
of Three Hundred Geniuses. By Catherine 
Morris Cox, assisted by Lela O. Gillan, Ruth 
Haines Liveaay, and Lewis M. Terman. Pp. 
xxiii +842. (Stanford University, Cal.: Stan- 
ford University Prees; London, Calcutta and 
Sydney : George G. Harrap and Co., Ltd., 1926.) 
21s. net each vol. 
T is only when one studies a vast American 
work like this—which in ita first two volumes 
covers more than 1500 pages, with still more volumes 
to come—that one realises that America is not 
Europe, that American science, for good or bad, is 
obtaining an individuality of its own, and that 
there is some hope that a population, which 
anthropologically is probably the most mixed the 
world has ever experienced, will shake down and 
ultimately develop national mental, if not national 
physical, characteristics. America has had many 
difficulties to contend with; it is not usually the 
ablest races who emigrate, still less is it the ablest 
members of those races. For early emigrants also, 
good physique rather than strong mentality is the 
essential factor of success. Occasionally, as in the 
case of Dutch and Huguenot immigrants to Eng- 
land, some political or religious movement drives 
a better class of men to change their homeland. 
But the bulk of men who have colonised America, 
especially of recent years, are men who were not 
succeeding very well in Europe, and hoped to find 
in spacious America more room for a return for 
their hard labour. The very spaciousness of 
America has been one of its disadvantages. It was 
possible to acquire with relatively little effort ; 
there was no need to preserve or to maintain 
past acquirements, whether mental or physical ; 
property and tradition-were of smaller value than 
in older and more crowded countries. There was 
no natural selection of physique or ability, because 
inferiority had merely to go farther westward, 
where ease of acquirement increased with every 
degree of longitude. The alternation from pauper 
to millionaire was as rapid as the reverse process, 
for to acquire was so simple that few learnt to 
conserve. E 
To most of us who think anthropologically, there 
is small wonder that America thus far has not been 
prolio in genius. In Vol. 2 of the work under 
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discussion we find sixteen American men of genius 
, enumerated. Six were presidente (Grant, Jackson, 
the two Adamses, Lincoln, and Washington), two 
men of the sword (Farragut and Sherman), four 
stateamen (Franklin, Hamilton, Seward, and 
Webster), and four authors (Longfellow, Washing- 
ton Irving, Emerson, and Prescott), all dying in the 
century 1790-1890, and all known to every edu- 
cated European. But would a Frenchman or a 
German have included more than two or three 
of these in a list comprising Galilei, Newton, 
Laplace, Darwin, Shakespeare, Goethe, Moliére, 
Voltaire, Rousseau, Heme, Byron, Spinoza, 
Descartes, Dürer, Raphael, Titian, Mozart, Bach, 
et hoc genust These are men of creative imagina- 
tion, world-ahakera, who have set their seals upon 
_ human culture, and if only 282 men of genius 
are to be taken for the four centuries 1450-1850, 
æ sense of proportion might have hmdered a 
European scientific writer from allotting 16 to 
America in one century | 
‘-The Americans are a young people ; 
be possible to call them racially a nation until far 
more intermarriage has taken place among their 
component groups, and more intense selection has 
been called into play; then will come national 
individuality, and then no doubt also new and 
typical forms of genius. Were a genius to arise 
to-morrow in America, whatever his olass, one to 
be reokoned respectively with the six greatest 
goientific workers, scholars, painters, or authors of 
the world, he would be an offspring of the Old 
World, a German, an Englishman, or a Jew, not 
only racially, but also in modes of thought. Yetthe 
day will indeed come, if not yet, wien the typical 
American genius will appear. Can it be hastened 
by such a work as we have now under notice4 
The scheme attempted is undoubtedly a great 
one, one that could only be imagined by a youthful 
people without the heritage—or shall we say 
bondage i—of formed traditions. It proposes first 
to determine how much in the genius of the past 
is due to (a) heredity, (b) native endowment, 
and (c) training; then to discover the gifted 
children in the American population, and give 
them the training appropriate to-gerlius. One of 
e the striking points in this novel scheme is that 
‘the authors venture to preach in a great demo- 
‘ eracy the doctrine of caste, that ability runs in 
families, that not only are gifted children born 
from superior parents, but also that those parents 
have superior traditional culture and follow higher- 
class occupations. 
Before we can determine, howavee, what the 
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‘gifted child’ signifies to American psychologist 
we must appreciate how he is to be selected. One 
the difficulties of examinational selection of ment 
characters lies in the differentiation of acquire 
knowledge from mental facility or general intel 
gence. The former is partly a matter of age ar 
partly a matter of home environment. To su 
mount the age difficulty the Binet-Simon tes 
were devised; they provided a system of tes 
suited. to the average child of each year of lif 
but even with these it is difficult to ensure th: 
success im passing may not be correlated wit 
home training. The year-teeta which a child cout 
just answer gave its mental age, and, on th 
suggestion of Wilhelm Stern, the ratio of ments 
age to chronological age provided a measure c 
intelligence which might be taken as independen 
of age. This so-called ‘ intelligence quotient ’ he 
been developed—especially in America—in a 
immense variety of ways. The original Binet 
Simon mental age testa have been altered, adapted 
varied until almost every American university, x 
not every psychological teacher therein, has e» 
individual series of testa, At the present moment 
from‘weest to east, from north to south, the American 
population is being psychologically tested. - Unb 
versities, schools of all classes, prisons, reforma 


‘tories, homes for the mentally defective and fo 


fallen women, orphanages and training camps ar- 
being examined for their intelligence quotients 
The olimax was reached in the War, when the whole 
American Army was psychologically tested. It 
average mental age was, if we recollect rightly, jus 
What is quite oertain is tha: 
English public schoolboys and English under 
graduates would only treat aa a joke the question: 


| put to their American confrères to test not only 


their intelligence but also their interest, their mora, 
and their religious senses, their sociability and thei» 
personality traits. If we are to trust the mass ol 
papers resulting from these teste, the schedule 
scatterer must have an easier time in new America 
than he would have in the Old World ! 

However, starting with a teacher’s selection, 
followed by a Stanford-Bmet psychological test, 
some 600 boys and girls have been selected out 
of some quarter of a million of the Californian 
school children. These are the ‘gifted’ children 
from whom we are to expect genius. They and their 
parents have then been examined in almost every 
conceivable manner after selection. Their parents 
have been requested to fill in ‘ blanks’ not only 
with régard to their children but also with regard 


to themselves. Anthropometrio examinations, 
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mcdical examinations, ‘interests’ examinations, 
Mharacter and personality traits examinations, etc., 
ave been organised to an astonishing degree. 

mo know now whether a Californian gifted boy likes 
2 collect Insecta or tram tiaketa, whether he would 
‘ke to be a statesman or a Christian Science healer, 
‘hether he always rentembers to clean his teeth, 
rhether he ever dreams of people being dead, 
rhether he can keep still on being tickled; these 
re & few among some 85 similar questions | 

But we feel some hesitation even yet. Is not 
«al genius inert to all examinations, even to a 

sychological one t May not the one real genius 
Mhat California may very likely produce in the next 
ialf-century have slipt through the meshes of this 
atelligence quotient nett Unfortunately, there 
3 no adequste control series being -followed up 
Mhrough life in the same way, and if another 600 
aot gifted, but mediocre, children were being 
arsued in like manner, would an isolated genius 
= one or other series prove anything at all? We 
hould be able possibly to judge whether the gifted 
hildren had or had not done better in life, but the 
act that one had taken a Ph.D. degree and become 
in academio instructor, that another had completed 
ais work for an So.D. degree or gone to Europe for 
«tudy, might only be the effect of the home environ- 
«nent selected by the sort of questions set in the 
sntelligence test. Statistically also, when we divide 
nto sexes, and allow for deaths before achievement, 
md for the probable disappearance otherwise of 
nany individuals, the numbers, we fear, may 
<ltimately be found quite inadequate. 
As for the statistical treatment of the data, it 
van only be said to be moderately satisfactory. 
«or example, Dr. Lenz’s criticiams on the original 
Merman treatment of the size of family in the case 
£$ families with gifted children are taken as truth 
vithout apparently any further examination; but 
n the case of a family of eight or ten children 
whose births may be extended over a period of 
ourteen or sixteen years, it is not equally probable 
shat all the children will be found at achool at the 
same time, and Lenz’s method of correcting fertility 
s fallacious, and therefore Terman’s conclusions 
iawn by applying it appear to be incorrect. 
Again, in the fundamental table on p. 41 and 
in the “corrected” table, p. 44, no comment ig 
made on the large correlation of intelligence 
quotient with age (correlation ratio of quotient 
on age is of the order 0-37), and yet this is certainly 
a matter which deserved ample treatment. The 
method of correction detailed in a footnote is, we 
venture to think, obscure, and the diagrams are 
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not adequately elucidated. Many other points will 
ocour to the mathematically trained statistician on 
reading the work. _ 

Still, we would not appear ungrateful for the 
labour which the collection of such an immense 
amount of data—of varying grades of usefulness— 
must have involved. In the course of the next 
thirty or forty yeara we may know whether the 
grading of children by aid of their intelligence 
quotients is correlated with their success in after 
life. That may not be without value and scientific 
interest, but we may reasonably ask whether it could 
not have been better accomplished by folowing 
up an additional 600 children with low intelligence 
quotients rather than by piling up qwesitonnatres on 
the first group. That we are, by the study of these 
high intelligenoe quotient children, on the path to 
determine anything about the genetics of or the 
suitable training for ‘genius,’ frankly, we do not 
believe. 

We might think that the word ‘genius’ is 
understood in a different sense in Europe and in 
America, but when we turn to the second volume 
of these “ Genetic Studies of Genius,” we find that 
in the abstracts of the “ Early Mental Traits of 
Geniuses ” (which occupy some 600 out of the 800 
pages of this volume), the bulk of the individuals 
included are those that a European would classify 
in the same way.. Yet if ‘genius’ be one in a 
million—are there indeed 10 male geniuses in 
England at this moment }—what hope is there of 
those 352 ‘ gifted’ Californian children throwing 
light on the mattert However, Miss Catherine 
Cox accepts the European estimate, if with some 
petriotic bias. How, then,are these accounts of 
the early intelligence and early environment of 
genius to be brought into relation with the gifted 
children of California i Only if we can assign by 
the accounta we have of the childhood of genius 
—+.6. on the basis of biographies—the corresponding 
intelligence quotients | 

Now the great merit of the Binet-Simon testa 
arises from the fact that they give a numerical 
value to the living child by aid of direct experiments. 
It appears to the present reviewer that when the 
psychologist turns the matter inside out and says 
that he has had such experienoe of these teats and 
of young children that he can measure the childish 
‘ brilliancy’? of genius as reported in dictionaries 
of biography by means of allotting intelligence 
quotients, he is standing as a scientific worker on 
a very dangerous slope indeed. Here again we 
have no control series, which would have to be 
from as many nations as the men of genius are 
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selected from. Yet without such a series, how oan 
we judge the precocity, the ‘brilliancy’ as our 
author terms it, of these nationals? In the case 
of great men, every scrap of their handwriting has 
been sought for and often preserved; in the case 
of mediocre men, it goes into the waste-paper basket 
when their mothers die. Erasmus is given -an 
intelligence quotient of only 135 before seventeen 
years age. What would it have been had his school 
scribblmgs been preserved ? Benjamin Franklin 
is given one of 145, because we have his auto- 


. biography and know of_ his childhood. James 


Stuart Mill is given an intelligence quotient of 
200, not because he was ever natively brilliant, 
but because his apt intelligence was reared in a 
forcing house by James Mill ; and how old-fashioned 
would now be the economist who would even admit 
James Stuart Mill to a place among the 282 men 
of genius of four centuries in Europe! Galton as 
a child is given an intelligent quotient of 200, 
because his biographer included certain letters from 
his childhood in his Life; Darwin as a child is given 
an intelligence quotient of only 135, because his 
biographer had not, or did not think fit to print, 
any such letters. Newton as a child is measured by 


_ 180, but Leibnitz as a ohild by 185. Shakespeare 


cannot be rated at all, because nothing of his 
childhood has been preserved for us. What would 
such ratings be worth if they were not, as they 
actually are, guesses? They depend entirely on 
the amount and character of the material which 
has been preserved for forming an estimate ; they 
depend on the nation to which the man of genius 
belonged. They oan tell us nothing of the extent 
to which relative achievement in later life depends 
upon relative childish ‘ brillianoy.’ With Defoe, 
Linnwjus, Napier, Harvey, and John Locke as 
children at 125, and Klopstock, Wieland, and Long- 
fellow at about 150, what can we learn from this 
modern psychological guessing based on bio- 
graphical dictionaries f 

-Our author prefaces her work with much talk 
about the value and accuracy of ‘historiometrio ’ 
methods of investigation; she gives various 
mathematical investigations of the exactness of the 
process of guess-work involved and of her methods 
of ‘correcting’ her numerical estimates. Some 
of this is very open to question from the -mathe- 
matical side. We do not base our mam oriticism 
on that, but on these two indubitable facta: first, 
that she has no control series of the mediocre men 
of the various nations through these centuries, and 
secondly, that the estimates of her colleagues and 
herself, even if accurate, depend entirely on the 
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amount of data known, or at least cited in th 
biographical dictionaries. How would the intelli 
gence quotient of Newton as a boy be modified b> 
the discovery of his diary, or the knowledge that hi 
mother sprung from an illustrious famHy? Hor 
would Nelson’s 125 as a child be modified had th 
writer known that his mother was deacended from 
the Walpoles, one of the English families most note 
worthy for administrative ability 1 

Do we consider then that this volume is a wast 
product of several years’ work? Not in the least 
We know no book that so satisfactorily condense 
the main facts with regard to the boyhood of grea 
men. Its usefulness will survive long after th 
intelligence quotienta which are scattered through 
ita pages have oeased to be regarded. Is this th 
judgment of a European? Very possibly. Th 
fact that it becomes more and more difficult for th: 
European to grasp and judge modern America» 
scientific work may be rather evidence of th 
Huropean’s conservatism than of the naiveté œ 
that work itself. America is not, but is becoming 
a nation, and, as we all know, nations with th» 
very best intentions fail to understand each other 
Youth too often fails to interpret itself to age. 


Chinese Agriculture. 

Die chinesische Landwirtschaft. Von Dr. Wilhelm 
Wagner. Pp. xv+668. (Berlin: Paul Parey 
1926.) 42 gold marks. 

g Rapes agricultural methods of China have lon; 

excited the interest and curiosity of Westen 
experta, partly because they are highly intensiva 
and partly because of the element of mystery stil 
surrounding all things Chinese. On westen 
methods, 2-2} acres of land are required for the 
maintenance of each person; but there are grea) 

areas in China where two aore of land support m 

leas than five people, to say nothing of a donkey anc 

other animals. The comparison .is striking, ever 
allowing for the great difference between easterr 
and western ideas of maintenance. 

Hitherto, and in spite of its inherent mterest 
Western experta have had little opportunity o 
learning anything about Chinese agriculture 
There are a few articles in the Chinese Repository 
and in Millard’s “ Review of the Far Esst,” noi 
usually available in agricultural libraries, but nc 
account by any English writers except the usefu 
summary in the “ Encyclopsdia Britannica.’ 
The only accessible account hitherto has been thai 
written by the late F. H. King, the well-knowr 
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il physicist of Wisconsin, who visited the Far 
ist in 1910 and recorded his impressions in his 
ok, ‘ Farmers of Forty Centuries.” 

Dr. Wagner had therefore almost æ clear field 
nen he undertook to describe Chinese agri- 
Uture. His qualifications for the task are con- 
lerable; he was appointed as agricultural 
turer in 1911 to the High School set up by the 
amans in Tsingtau for the education of the 
unese, and he-remained in China until 1920. 
hen he began, the school was only two years old, 
id the agricultural equipment, he tells us, was a 
ackboard, a sponge, and a piece of chalk; by 
agust 1914, laboratories had been erected and the 
stitution possessed 16 hectares of experimental 
rm land and proper farm buildmgs, with more 
ian 30 head of cows and 5 horses in addition to 
gs and other animals. His students came from 
wious parts of China, and he had many oppor- 
nities of learning about ite agriculture. 

The plan is to discuss first of all the natural 
mditions, particularly climate and soil, then the 
iman factors, finally the methods of dealing 
ith the soil and ita chief crops: 

The author adopts the usual divisions of China 
to a‘ northern and a southern section separated 
y a folded range of the Tsing-Jmg-shan. The 
wrthern part is subdivided into the western 
ghlands, often desert and sparsely populated ; 
id the eastern plain of yellow loess soil, entirely 
zrioultural and densely populated. The south 

somewhat similarly divided, but the soil is not 
ees; it is largely sandy or calcareous. Again, 
owever, the east is the agricultural land with the 
ense population. The river valleys are highly 
ttile, but even the hills are cultivated, being laid 
p in terraces. 

The agricultural interest lies in the eastern 
ortions of the country; it is there where the 
itensive methods are used. The basis of the crop 
coduction is & olose regulation of the water supply 
» the crop necessities. China has a network of 
3nals which serve to dram land that has too much 
‘ater, to irrigate land that has too little, and also 
3 & means of transport and communication, the 
ads being bad. The rainfall is high; so far as 
20 slender records go, it varies from 26 inches in 
10 Shantung peninsula to 100 inches or more in 
16 warmer sub-tropical parts ; it is more variable 
1 the north than in the south. Much of the lower 
ud is drained, but almost always by open drains, 
coasionally in the south by bamboo pipes, but 
ever, 60 the author tells us, by clay pipes. 
Yrainage is, however, less important than might 
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appear, because the rainfall comes mainly in the 
summer, and swamp land is not the waste in China 
that it is in colder climates, for the paddy rice 
flourishes in it. The problem is rather the other 
way ; land otherwise dry is watered so as to obtain 
maximum yields. This circumstance that the 
highest rainfall of the year comes in summer is an 
important factor in determining the intensiveness 
of Chinese agriculture. Crops have water during 
warm weather when they need it, and they are not 
hampered by high rainfall in winter when they do 
not need it. Where the winter is not too cold, two 
crops a year become possible; they are obtained 
on much of the land in the centre and south 
(though not usually in the north), especially on the 
tropical rice land which lies high enough to be dry 
in winter and yet can if necessary be flooded m 
summer. Even the low-lyifg wet land can be 
made to carry two crops. 

The descriptions of the agricultural implements 
suggest affinities with Babylon and ancient 
Egypt rather than with Bronze Age north Europe, 
and it would be interesting to make a careful 
comparison between the agricultural system of 
ancient China and that of ancient Egypt so far as 
this is known or can be inferred from later Arabic 
writings. Some of the implements, however, 
notably the harrow and the roller, have a very 
western appearance. 

Among the commonest manures are the mud from 
canal bottoms, green material cut from the large 
areas devoted to graves, and, above all, human 
excremente, all of which are carefully collected and 
applied to the land. 

The chief food crops are rice and millet, and they 
form a good combination, since rice can tolerate 
any amount of water and millet does well m dry 
conditions, having great power of withstanding 
drought, and at the same time growing well when 
rain comes. The second crop, grown in winter, 
may be wheat, barley, beans, pease, or various 
vegetables. Land not well suited to mice, by 
reason of being too high above the water level of 
the canal, is devoted to bamboos, mulberries, fruit 
and vegetables. 

This section of the book would have been more 
interesting had the author had more of his 
own photographs. As it is, he is driven to use 
illustrations from King’s book of 1911. He devotes 
a great part of his book to descriptions of the crops, 
their varioties, and the conditions in which they 
are grown. The number of crops is amazing; in- 
cluding all the grain crops, many oil seeds, strange 


| planta such as the lacquer tree (Rhus vernicifera) 
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and the tallow tree (Sapium seliferwm), in addi- 
tion to the better known tea, ootton—asaid to 
have been introduced into China from Khotan in 
the eleventh century—mulberry trees and other 
crops traditionally associated with the country. 
The animals are described at length, and finally the 
author collects some materials for a summary 
of the economic position of the Chinese farmer, an 
interesting attempt which one would like to see 
followed up. > 

As the only recent book on the subject, the 
volume would in any event be of interest to the 
agricultural expert. Added to this are its intrinsic 
merits; the mass of information, numerous 
illustrations by photographs and diagrams, and, 
where they can be obtained, figures of yields or 
analytical data. To those interested in eastern 
Sewer it will prove very valuable. 

E. J. Russ. 


The Textile Industry. 

Textile Bleaching, Dyeing, Printing and Finishing 
Machinery. By A.J. Hall Pp. 320. (London: 
Ernest Benn, Ltd., 1926.) 60s. net. 

HIS book is a very weloome addition to the 
literature of British textile mdustries. It 
brings together, in a complete form, a comprehen- 
give summary of the best modern methods of carry- 
ing out the several important processes stated in the 
title of the book. Hitherto these processes have 
only received a cursory treatment and then simply 
as separate subjects. The author is to be con- 
gratulated on the able manner in which he has filled 
the gap in our technical literature and given an un- 
usually complete survey of the mechanical methods 
used in carrying out the various proceases. 
The almost complete elimination of any idea of 
secret methods in spinning and weaving has been 

“brought about by the publication of text-books, 

and the establishment of technical schools and 

research institutions. In the same manner progress 
can only be attamed and maintained by olear 

‘statements of the best and most efficient methods 

of carrying out the processes of bleaching, dyeing, 

printing and finishing. The empirical methods of 
yesterday are totally inadequate to meet the world- 
wide competition of to-day, and they have always 
been a bar to development and progress. This 
book will place in. the hands of the chemist, the 
engineer, the bleacher, dyer, and finisher a mass of 
information that will enable them to build up a4 
solid business on sound constructive principles. 
Since each process is both important and extensive, 
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the book is necessarily large, and although it h: 
been compiled under only nine chapters, t# 
illustrations number 365, any. aa 
half-tone and Ime blocks. 

The arrangement of the matter has not been | 
any means an easy task owing to the caloge inte 
dependence of many of the processes, but tl 
author has solved the difficulty in a fairly sat 
factory manner. He deals with the machinery : 
various types used in each process, and whil 
avoiding the display of preference for any pa 
ticular machine, has the happy knack of | 
expressing himself that the reader can readi 
understand what machine will. be best for ar 
particular purpose. The book therefore becom 
an invaluable work of reference, and is ver 
suggestive, to a progressive man, in conveyi 
ideas of further improvements. 

Whilst maehinery forms the staple matter 
the book, each set of machines has an introductos 
explanation as to the necessity of the machine 
so that the non-technioal reader can readily unde 
stand the various steps carried out in any givi 
process. A very wide field of textiles is coveres 
and whilst the chief aim is intended to be of re 
practical utility to the trade, the work may prov 
of great value and interest to many people who c 
not share in the actual production of terti 
materials, but are vital factors in dealing with tl 
fabrics and materials after they are finishe 
including merchants, drapers, eto., and, even ) 
many of our bleaching and dyeing works, tł 
directors who have seriously to consider tl 
question of equipment. All interested im th 
great industry will find the book of immense valu 
and we congratulate the author on what must hay 
been a severe task. The book is well bound, i 
type is clear, and it bears evidence of the utmo 
oare Save been taken in its preparation. 

W. 8.-T. 


Our Bookshelf. 


How Natives Think (Les fonctions mentales dans l 
socidiés inférieures). Prof. Lucien Lév: 
Bruhl. Authorised tion by Lilian 8. Clar 


Pp. 392. (London: George Allen and Unwi 
Ltd., 1926.) 12s. 6d. net. - - 


In his ace to this book the author explai 
that “ La Mentalité primitive,” which appeared : 
ish in 1923, and “‘ Lea Fonctions mentales da 


les sociétés inférieures,’’ of which this is a transl 
tion, are two volumes of one work. By an accidel 
of circumstances, the second volume was tran 
lated _ into ish before the first. This w. 
unfortunate, as the essential principles of M. Lév. 
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ecuhl’s theories are ‘contained in the latter, and 
«hough the two books can be read apart, some 
1owledge of these principles is necessary before 
«0 gyer can be grasped -as a whole. 

M. -Bruhl’s thesis is, in the main, & con- 
Fuctive criticism of the views of the j 
hool of anthropologiste at the head of which 
and Tylor and He holds that the work 
* this school is based upon an assumption that 
ao working of the human mind is ev here and 
1 all cases identical. The vast of facta 
lating to primitive peoples which Lune been 
sthered together in the employment of the com- 
arative method, have been interpreted ‘in the 
wht of the animistic theory and explained by the 
Ww of association, whereas the author maintains 
«cy can only be understood as ‘ collective repre- 
tations ’—social phenomena having their own 
«ws which no analysis of the individual qua 
dividual, such as is implied in the method of 
ne English school, can ever reveal. The “ dif- 
renoe in rs ’ in savage- mentality which 
. recognised the ish school, therefore, 
comes for M. Lévy-Bruhl a difference in kind. 
Thanks ina t degree to the French school of 
vojologista social anthropologists, and to the 
rork of oertain anthropologists in England, the 
andency to consider facta entirely in vacwo is now 
y no means so marked as it has been. M. Lévy- 
$ruhl’s tee eae in whith the conse- 
uenoes of the di ce of point of view are 
‘orked out in detail, is by no means so entirely 
estructive of English theory as he hopes, but it 
rill serve as a caution and a oorrective. 


aghi Treatment:in Surgery. By Dr. O. Bernhard. 
Pp. xii+317. (London: Edward Arnold and 
Co., 1926.) 21s, net. i ; 


N a foreword to this book, Prof. Leonard Hill 


«fers to it as a masterly production, and we are 
aclined to agree with this verdict. The translator 
«as done his work exceedingly well, and we now 
wave a book to which we can turn with some 
onfidence on the question of the use of light 
reatment in surgery; we hope that some one will 
yo found who can cope with light treatment in 
medicine in as broad.a comprehensive way as the 
suthor of the work under notice. We shall then 
æ spared a continuance of the present holocaust 
$ books written on the subject of ultra-violet 
therapy by writers of very little experience. 

The book is divided into two parts, the first being 
general in ita scope, the second, special in the sense 
that it deals with the actual t treatment in 
surgical cases. The two. ot the book are of 
about equal | , and the first five chapters give 
dare very & p ea our present state of know- 

on the effect of light on the organism gener- 
ally, right up through the vegetable and nial 

oms. 

e second part of the book is divided into a 
gection dealing with the indications for the use of 
this pu ed and two sections on the helio-therapy 
of surgical tuberculosis. Scattered throughout the 
book are photographs and radiographs illustrating 
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the good effecte which often accompany the trest- 
ment of patiente with sunlight. That climatic 
conditions play an important part in the treatment 
of tuberculous patients is recognised by the author, 
and, in fact, twenty-five are devoted to this 
subject. In a book the object of which has been 
to set forth the beneficent action of sunlight in 
disease, a section of no less than twenty 

is devoted to the pathological action of ee as 
The dangers to specially sensitive subjects and 
those accompanying over-doses of radiation are 
dealt with very fully. 

The book should be welcomed by those who have 
looked, so far in vain, for an authoritative account 
in English of this new, yet really very old, form of 
therapy. © BR. 


An Ouiline of Plani Geography. 
bell. Pp. x +392 +52 plates. 
Macmillan Co., 1926.) 17s. net. 


De. D. H. CAMPBELL has written a simple and 
highly interesting outline of plant geography which 
can be read with pleasure and profit by the botanist, 
and also, which is of more importance, by all who 
are interested in the vegetation of the earth. He 
reviews in a light and pleasant manner the types of 
vegetation to be found in the north temperate zones 
of the old and new world, paying special attention 
to the in ing floral region of the western States 
of America and British Columbia. The south 
temperate zone is similarly discussed, and the 
central portion of the book is occupied with a 
description of the palæo- and neo-tropical regions, 
and their dense tropical forests. The descriptions 
of vegetation and scenery are enhanced throughout 
by numerous good and characteristic pictures, 
ehink add greatly to the interest of ths “hook to 
the more general reader. Two prefatory chapters 
dealing with the succession of plants in geological 
times, the first land plants, man and the olan 
world, and the several climatic zones, give & useful 
summary of our knowledge of and the factors 
controlling the present distribution of plants. 

It would have been useful for the more botanical 
reader had Dr. Campbell given the scientific names 
of some of the planta, to which he refers only by 
their popular names—names with which American 
botanists, no doubt, are quite familiar. It would 
also have been more convenient if data relating 
to rainfall, altitude, and temperature were given 
consistently either in the metric or English system. 
These, however, are only minor points in & very 
readable book, which is so readable because not 
only is it very well written, but also because the 
author writes with a personal knowledge of the 
vegetation of nearly every part of the world. 


Civil Engineering Specifications and Quantites. 
By Dr. G. S. Coleman and G. M. Flood. Pp. 
xv +282. (London: Longmans, Green and Co., 
Ltd., 1926.) 108. 6d. net. 


Tra administration, of contracts is one of the most 
arduous duties of the civil engineer, and this book 
should be of distinct value to those of limited 
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experience. An engineering contract may be 
divided into two parts, one legal and the other 
technical, and the book is roughly arranged to 
correspond. The legal sections, comprising ten 
chapters, are clearly written and illustrated by 
cases, but such | a ions as “time is the 
easence of the contract, prema facte, quantum merwust,’’ 
tho commonplace to lawyers, are not always 
clearly understood by engmeers, and a short 
explanation of them would enhance the value of 
the book. The technical chapters give suggested 
specification clauses for most of the general work 
carried out by aivil engineers m excavation, 
' embankment, concreting, masonry, brickwork, and 
steelwork. i 

The practice referred to is, as might be imagired, 
ey ee O e ea in & 
few details would be modified in the south. The 
aby aa on p. 06 to paint reinforaing rods is 
rather unusual, and does not correspond with the 
advice given on p. 147. It would perhaps have 
‘been worthy of mention that wood street-pavmg 
blocks are laid with the grain vertical. The section 
on quantities is clear and straightforward. In 
essentials, building contracts and engineering 
contracts are similar, and a reference might have 
been made to the standard conditions of contract 
of the Royal Institute of British Architects, and 


to the standard method of measurement of buildmg. 


works of the Surveyors’ Institution, which are 
often used as models for small i ing contracts. 
eee. E Mane 


of Mind and Body. By E. Miller. (Psyche 
iatures, Medical Series, No. 4.) . 132 +5 
lates. (London: Kegan Paul and Co., Ltd., 
926.) 2s. 6d. net. 
Tris attractive little volume is an excellent 
introduction to the scientific study of the O- 
physics of tem ent and character. It deals 
in a Critical and independent manner with the best 
recent work an types of physique and mentality, 
and also contams many interesting suggestions 
towards new lines of thought and mvestigation. 
Dr. Miller lays special stresa, as is natural, on the 
work of Kretachmer, but he by no means neglecta 
the work of the French and other schools. Perhaps 
the most important section is that which deals 
with the ‘ physiological background,’ which gives, 
among other matters, a useful account of the 
functions of the internal secretions in relation to 
character and behaviour. Especially suggestive 
is Dr. Miller’s discussion of the endocrine system 
as a link between metabolic processes and neural 
and mental processes, which noes light not only 
on the relation between mental and ph 
but also on the more general problem of the relation 
between mind and body. 
There are some interesting remarks about the 
relation between the types distinguished by recent 
__workers and the racial types of the anthropologists, 
which need fuller justification. So fas as 1s known, 
much the same types of ee and character 
exist among all races of ind, and this is scarcely 
compatible with anything like a simple corre- 
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spondence between the two kinds of types. ` In tł 
ological section there are some points whic 
rase doubts, as, for example, the alleged relatio 
between the ego-instincta and introversion, am 
between. the sex-instmotes and extroversion, but o 
the whole the treatment is both balanced am 
stimulating. There is a very well-chosen biblie 
graphy. ; ORRIS GINSBERG. 


Exerases in Ceneral Chemi and Qualiaiir 
Analysis. By Prot. H. Q. ing and Pro 
8. B. Arenson. Second edition, revised. x 
+282. (New York: John Wiley and Son. 
ie London: Chapman and , Ltd., 1926 

. het. 


Tua authors of this manual expreas the “ opinio 
that quantitative work in an elementary cour: 
often consumes time that were better spent In th 
accumulation of useful and necessary qualitativ 
information.” Quantitative work is therefor 
reduced to a bare minimum and a scheme for the 
qualitative investigation of chemical’ phenomen: 
covering e fairly wide field, has been elaborate 
A novel feature is the introduction of linear scale 
showing the relationship between the teniperatur 
and the vapour-pressure of water and between th 
density and the concentration of several commo 
hag Working directions are minutely ifie 
almost every page is liberally spri wit 
cross-references, which are likely to bewilder th 
student, whose natural desire to discover things fo 
himself is stifled AB he narine MeT am e 
all unauthorised experiments are strictly forbi 
Yet the authors hope to “ foster something of th 
research spirit at an early age)! About one 
fourth of tha ‘book deals with ordinary qualitativ 
analysis, this section being prefaced with th 
following instruction to the : ‘The wor 
is based on differences in solubility. Commit t 
memory the table of solubilities and get some olasa 
drill in its applications.” Such methods will no 
appeal strongly to teachers in English schools. 


A Junior Inorganic Chemisiry. By R. H. 
Second edition. Pp. viii +392. fl endo 
A. Churchill, 1926.) 6s. 6d. net. 

Tuts little book, which is designed for junior forms 

appears to possess No strikingly original featuree 

Tt is, however, lucidly written and it contains a fan 

number of illustrations, though some of them arw 

rather crude. There appears to be no direct refer 
ence to Fig. 13 in the text, nor is it clear to the reader 
that the rather wide tube dipping into the beaker 
in all probability representa a enone Again 
the muffle-furnace, depicted on p. 59, needs somi 
eee in the text. ‘Some of the headlines art 

y worded or even startling. Thus on p. 27 8 
paregep. of about five limes is headed “To show 
that Matter is not Crested by the Rusting of Iron.? 


-. aní 


The investigation of the rusting of iron in a late 
ohapter is fairly but it might have beer 
carried a stage er by considering the action o: 


air-free water upon the metal. The weight of a litre 
of air is given incorrectly on p. 24 as 0-001293 gm 
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Letters to the Editor. 


The Editor does not hold himself responsible for 
opinions expressed by his correspondents. Neth 
can he undertake to return, nor to correspond with 
the writers of, rejected manuscripis sniended for this 
or any other part of Naronm. No notices 1s taken 
of anonymous communtoations. | 


The Atomic Weight of Silver. 


In reply to Prof. Brauner’s criticiam (NATURE, 
War. 5, p. 348, and April 9, p. 526) of our determination 
of the atomic weight of silver (J.O.S., 1926, 128, 2510), 
we have now investigated the volatility of silver 'and 
nave most emphatically confirmed our origmal 
statement that no silver could possibly have escaped 

«rom the silica tube during the final melting in 
hydrogen. 

Some finely divided mlver, prepared by heating 
the oxide in air to 350°-400° C., was introduced mto 

the silica tube shown m the di (Fig. 1). The 
“ube was heated in the electric a00 for an hour 
at 700°-800° C., for a similar period at 800°-900° O., 
and finally for five hours at a temperature of 1000° C., 
whilst a slow stream of hydrogen passed through the 





Fig. L 


tube and bubbled through the dilute nitric acid 
(1HNO,:2H,0). The nitric acid was then poured 
«nto a nephelometer tube and a little dilute potassium 
bromide solution added. On examination of the 
nephelometer no turbidity could be detected, even 
after for sev hours. On the addition 
of 0-2 o.c. of N/1000 silver nitrate (0:02 mgm. silver) 
an immediate and eomparatively dense turbidity 
developed. 

Takmyz into consideration the relative sizes and 
positions of the silica tube as used in the atomic 
weight determination (shown by dotted hnes in 
Fig. 1), and the silica tube used m this experiment, 
also the time of heating, which was only twenty 
minutes ın the determinations, then it is quite con- 
clusive that no mlver could possibly have escaped 
from the original silica tube. 

On examination of the tube after the experiment, 
an extremely minute sublimate was observed 3 cm. 
from the alver bead, showing that the mlver is 
alghtly volatile, but not to anything like the extent 

by Prof. Brauner. 

prelimi investigations on the decomposition 
of gilver oxde showed. t it was easential to melt 
the silver m hy after the initial decomposition. 
Sılver, prepared m silver oxide by heating at 
400° C., 18 @ coherent mass full of voids. It could 
almost be called smtered. The loss m weight on 
melting in h was between 2 mgm. and 

In estimati e weight which ought to be attached 
to any determmation of a constant such as an atomic 
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weight, we would that it is only the ex- 
permental facta which deserve consideration. Our 


determination of the atomic weight of silver has an 
advantage over others, in that it is the only one m 


which the direct ratio of silver to oxy has been 
measured. H. B. BAxER. 
H. L. Roxy. 


Imperial College of Saience and Technology, 
South Kensington, 8.W.7. 





Radioactivity and the Heat of the Earth. 


Ix a previous letter to Narunm (vol. 119, p. 277, 
1926) I have discussed Dr. J. W. Evans's suggestion 
that the existence of pleochroic haloes m mica 
indicates that much of the energy of the rays from 
the radio-elamenta in rocks is used up ım produci 
physical, chemical, or atomic rather than th 
changes in the surrounding minerals. I concluded 
that the close ent between the calculated and 
measured heat productions of the radio-elements 
affords strong evidence for the view that ‘‘ practically 
the whole of the energy associated with the radiations 
emitted by these elements ıs available for I 
the temperature of the rocks in which they ocour. 
In a later communication (NATURE, vol. 119, p. 424, 
1926), Dr. Evans infers that if measurements of the 
heat production of radium were carried out in 4 
mica container instead of in a glass tube, the resulte 
of experiment and theory might not show such good 

ent, in spite of the fact that the fluorescance 
oftoota and colorations selena the radiations 
and the thermo-luminescence ting from sub- 
sequent heating of the coloured materials are quite 
analogous for the two substances. From the view- 
pomt of geothermal problems, the importance of an 

tvocal decision on the yea at issue 18 
perhaps sufficient justification for my returning to 
the subject, for several Independent lines of thought 
support the conclusion arrived at in my previous 
letter. 

Since it can be obtained in very thin uniform sheets, 
mica has always been used extensively in ened dete 

iments with a-rays; its behaviour is perfectly 
normal. The calculated range of a- icles in mica, 
as in glass and alummium, 18 in ent with 
that found by experiment. we ahould not 
expect if the behaviour of mica as regards absorption 
were abnormal. In such a case, either each a-particle 
would lose an appreciable amount of its energy m 
promoting, say, handel eee and the observed 

in mica would be , or the a- icles 
would loge different amounta of energy in this way. 
when the range would be mdefinite, in opposition to 
observations of pleochroic haloes where the dps 18 
sharply defined. Furthermore, the proportion of the 
energy of a-rays utilised in promoting atomic changes 
m mica must also be very small, for mica has been 
used extensively in absorption ioe a nay on atontte 
disruption, and the number of H-rays observed, 
particularly when the mica has been outgassed, 18 
insignificant for present purposes. 

Dr. Evans mentions that Dr. Alfred Brammell 
found it necessary to keep biotate at a dull-red heat 
for about six hours to render the pleochroic haloes 
invisible ; but here I think he has misunderstood my 
previous reference to thea thermo-luminescent effecta 
with minerals coloured by radioactive radiations. 
When coloured glass or mmerals are heated appreci- 
ably, but below dull-red heat, the thermo-luminescent 
effect is of relatively gerd duration, and mey often 
be demgnated a flash. y statement that the en 
liberated during the process is “ manifestly small” 
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was based primarily on visual impreasion, but it is 
supported by the fact that if an appreciable proportion 
of the radioactive energy from an molusion were 
stored m the pleochroic sphere and liberated on 
heating, the energy so released would co d to 
a flash of intensity about 10” times greater than that 
necessary to excite the retina of the eye. Moreover, 
Duane has shown that when radium is mixed with 
a material which flnoresces strongly under the action 
of the rays emitted, the measured heat production 
is identical with that obtained with radium alone,— 
a result which surely admits of no dther in ta- 
tion than that the energy of luminescence is n ly 


Quartz, and to a leas extent when subjected 
for @ long time to intense iation from radium, 
develops tiny fractures or cracks which can be 
removed by contmued heatmg above the softening 
point of the material, just as devitrifled glass can be 
restored to condrtion by suitable heat treatment. I 
am inclined to attribute Dr. Brammell’s observation 
to an mechanical effect m the mica, 
the orgmal lattice being restored by the 
later heatiig at dull-red heat. Markings in the 
outer shell or m the body of the pleochroic sphere 
might also arise fram the escape of gases on the 
apphoation of heat. Thus for s representative sphere 
(radius of sphere = 80 „u; radius of melumon=I1 us; 
age = 500 ion years) the volume of helium available 
in the outer shell, neglecting diffusion, would be 
about thirty times the volume of the melusion, and 
the o contained in the mica of one-thousandth 
part of the pleochroic sphere would occupy & volume 
equal to that of the sphere. 

The evidence of heata of formation also renders 
ıt probable that most of the radioactive aay 18 
converted into heat im the mica, for the calculated 
amount of heat available from radioactive sources 

ing the life of the pleochroic sphere of the above- 
mentioned dimensions has about twice the value of 
the heat of formation of a volume of water to 
-that of the sphere. The heat of formation of mica 
is unknown, but on the eri rae of-an additive 
law for the constituent parts, I find that the radio- 
active | liberated within the pleochroic sphere 
is of the same order of itude as the estimated 
heat of formation of an volume of mica. 

It is observed that for each of radium 
some thirty or more cubic centimetres of electrolytic 
gas are produced daily in an acidifled aqueous solution 
df radium, the requisite eva being derived primarily 
from the wi eel em . Knowing the heat of 
formation of water and the daily heat development 
of radium, we can deduce that only about 
two per cant. of the energy of the radioactive rays is 
used up in promoting chemical change in the solvent. 
When an identical amount of radiation acts an ice, 
the resultmg amount of chemical change is much lees 
than m the case of water, and for a stable mmeral 
Ifke mica it seems reasonable to conclude that the 
amount of chemical change produced will be ex- 
ceedingly small. 

The concordance of evidence advanced m this and 
m my previous letter is seen y o to 
the i expressed by Dr. eee an r akali only 
briefly refer to the latter part of his letter. © 
points out that the presence of extensive granite and 

eiss in and below the deep boring at Dubbelde 
Tei, in the Cape Provinoe of South Africa, seems to 
have had no pi ances le effect on the temperature 
gradients. In the absence of actual measurements 
of the radioactivity of these rocks, however, it would 
be futile to attempt to discuss the above observations 
of temperature gradient, though it seems not unlikely 

No. 3002, Vor. 119] 
e 


NATURE 


[May 14, 1927 


is the reason for the lov 
poe The thickness of the granitic and basalti» 
yers, however, will also exert an influence. Prof 
Holmes has referred to the gradient difficulty in tw 
recent papers (Geol. Mag., vol. 62, p.- 533, 1925 
vol. 68, p. 313, 1926) without coming to a decisior 
as to the cause; but he is also convinced tha: 
anomalous absorption of the radioactive rays i 
i t in this connexion, and that practically 

the whole of the energy of the radiations from thi 
radioactive substances m igneous rocks is available 
for raising or maintaining the temperature of thom 


It is to be hoped that before long additiona. 
evidence will be obtamed on the question of the 
temperature ients associated with, and the 
radi Ivity ot, the granitic layer in different parts 
of the world. Meanwhile it ia in ing to recal 


that low radioactivity 


necessary to take account of the well-established 

radioactivity of potassium in this connexion, for in 

igneous rocks the thermal effect of potasmum appears 

to be of the same relative importance as t of 

uranium or thorium. Rosyar W. Lawson. 
University of Sheffield. 





The Energy of Photo-electrons produced 
F by Soft X-rays. 

In a series of experiments carried out m Prof. 
O. W. Richardson’s laboratory at King’s College, 
London, I have attempted to measure the veloaty 
of the photo-electrons set free from a metal under 
the mfftuence of soft X-rays, excited in the usual way 
by electrons from g hot filament f y on the radiator 
through an accelerating potential difference of 50-800 
volts. The results abtatiad with the stopping- 
potential method—m which a varied I 
potential is apphed to a surrounding electrode, thus 
preventing all electrons with a kinetic marr below 
the correæponding value to escape—are difficult to 
mterpret because of the masking effect of scattered 
radiation on the measurements for higher voltages. 
Various forms of magnetic methods have also been 
tried, of which the last one has yielded definite resulta. 
In this apparatus the photo-electrons are emitted 
from a narrow rod forming the axis of a abort 
cylindrical ring, connected to the electrometer and 
kept at the same potential as the rod. A variable 
magnetic flald,-applied in the direction of the axis, 
prevents electrons with velocity leas than a -certain 
value from reaching the cylinder. 

In the measurements so far obtamed, the potential 
on the tube was 700 volta. The anode-radiator was 
of carbon and the rod of copper—clean or covered 
with a thick coating of lamp-black. In both cases 
the curves ahow that the preponderance of low 
electrons in the emission is very great indeed. More 
than 70 per cent. of all tha eleder emitted have 
energies leas than 10 volts. The following is a 
bles set. of values showing the relative number of 

ectrons' within an equal interval in volte for different 
pomts on the distribution curve: . 


Basy aa cst ce: Rt a 20 Po 10 150. 200 Toti 
No, Aa . 100 41 14 25 16 OF O88 08 

It may be that this low average energy of the 
electrons results from the greater part of the incident 
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diation being of comparatively great wave-length. 
—~a the other hand, recent experiments by Simons 
roc. Phys. Soc. London, 37, 58; 1925) with ordin- 
y homogeneous X-rays have shown that in this 
mgze also & part of the photo-electric emission 
masts of slow-moving 3-particles. 

In both cases it is possible that the process by 
hich the large quanta of energy carried by the 
ccrtmg electrons are transformed to small quanta of 
—e photo-electrons, mvolves some kind of a compound 
noto-electric mechanism. According to Auger 
: Phys., 6, 183; 1926) the compound photo-electric 
fect should play a very important part in the soft 
-ray region. 

The -investigation is being continued with the 
™jeot of gaining further knowledge on this point. 

Erw RUDBERG. 
Stockholm, Odengatan 8, 
Apri 19. 


Correlation Coefficients and the Theory 
of Mental Abilities. 


Since the discovery by Spearman of hierarchical 
mcder in correlations between mental testa, the theory 
< mental PEF has been actively explored. Mathb- 

aatioal meth have been made poesible by regard- 
g mental abilities as variables composed of certain 
constituent factors which are distributed unequally 
ong individuals. The extent to which such factors 
a mental ability may be called into activity will pre- 
unably de on their use in any given situation. 

According to this view, we may suppose that any 
sven test will require for ita solution a number of 
«actors of ability. Lf two tests are applied, more 

vctors will as a rule come into activity, but possibly 
yme will assist in both tests and thus produce corre- 
ation between the resulta. If three testa are applied, 
nree orders of factors may be expected acco as 
aey are common to all three, or to only two out of 
or are relatively specifico, 4.6. applying to one 
ut of three. If four tests are used, four orders of 
aotors might be expected ; if five, than five orders, and 
9on. In any particular collection of testa, whether 
three or more, we 
nd ‘ general’ as referring to fgctors that are respect- 
vely (1) Rresent only in one, (2) present in some, 
oe ads in all the mental processes required for the 
eerformance of those testa. In the furthest limit, 
zhen all poasible variables have been considered, and 
arovided their constituent perts could be known, the 
nal and indivisible elements would stand out as the 
{timate analysis of mental ability. However near 
< or remote the actual truth this view may be, 
t forms an adequate method of constructing corre- 
ated variables, and is therefore of asmstance in check- 
og the interpretations that are placed upon corre- 
ation coefficients derived from j tal data. 

The possibilities involved in co-operation of 
onstituent elaments in either three or four testa have 
soon examined by the writer, partly in conjunction 
vith Prof. Godfrey H. Thomson of the University of 


fdinb (“The Essentials of Mental Measure- 
aent,” Brown and Thomson, also Brit. Jour. Psych., 
919). In the case of any three correlated variables 


;onstructed on lines described above, the expreasion 
Bat tig t ag t+ ris Tis Tey (Where r is the coefficient 
f correlation between the firat and: second variables, 

between the second and third, and so on) has been 

own to special significance. Disregarding 
iegative correlation, the lmiting values for the ex- 
‘ression are zero and five. If, however, no general 
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factor exists between any three variables, the maxi- 
mum value for this expression is unity, and any value 
above unity definitely indicates the presence of a 
general factor, while any value below unity could be 
roduced either with or without a general factor. 
the value of the expression is exactly unity we 
have, in this sense, a boundary condition for three 
variables. 

In pro this boundary condition, in the first 
place, the following restrictions on the nature of the 
elementa were assumed: (1) That they were normally 
distributed with equal standard deviations, and (2) 
that, when present, they acted with full effect, never 
with a fraction or component, as it were, of their total 

. With this second restriction removed, 
however, it is still true that the expression could not 
be greater than unity without the aid of a general 
factor, and any other value, unity or leas than unity, 
can be produced with or without the aid of a general 
factor. 

So long as the ‘all or none condition’ is imposed, 
the expreasion is equal to unity (general factor absent), 
in every case when specific factors are absent, group 
factors alone remaming. In the wider conditions, 
however, the internal construction of the gro 
factors must conform to certain laws before the masx- 
mum value is reached. The actual details of these 
laws, under which the ‘all or none condition’ is 
one particular case, will, I hope, be published at an 


early date. 
A similar mquiry has been made in the domain of 
four-variables. . Here, two boundary conditions claim 


attention: (1) concerning the absence of a general 
factor and group factors common to three out of four 
variables, and (2) concerning the absence of the general 
factor alone. For the first boundary condition we 
have the expression Taie +r trea +178, triur try -— my 
Ta gg eg hg tra 715 Te t Oleg Tu ut ris i 
a RTEAVEE TO ETRE ES TEE tira TuaTyTut re ee 
The maximum value for this expression, without 
the aid of general or group factors common to three 
variables, 18 unity, and at or below unity these factors 
are unnecessary. 

The second boundary condition requires the same 
expression except that the first six terms, and also the 
tenth to the thi th, all take 4 as a numerical 
coefficient. Such an expression 16 as a 
maximum value without a general factor, and at or 
below 16 a general factor ıs unnecessary. Both these 
boundary conditions are of course true without the 
‘all or none’ restriction. 

The above studies are intended to illustrate how far 
inferences may be safely drawn from experimental 
data in the form of correlation coefficients. 


J. Ripitey THOMP8ON. 
University of Sheffield. 





Iron Crystals. 


® 
Ir has been found possible to grow long crystals in 
ion. Wine by making: usec of the Aldion trans- 
formation which oocurs at about 900° C. The method 
is to heat a portion of the wire between two mercury 
contacts by I direct or alternating current 
jae coe it ana then” to cause the heated portion to 
travel along the wire either by moving the support 
carrying the contacts or by movi othe wire itself. 
The hottest of the wire sho be at 1400° O. 
or higher. nder these conditions a very steep 
temperature gradient exista at the point where face- 
centred cubic (y) , Btable at high temperatures, 
are being replaced by body-centred cubio i pean 
stable at lower temperatures, and at a favourable 
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velocity of travel a single a-arystal will w to a 
l of 20 om. or more in wire 1 mm. in diameter. 
have been grown in a vacuum and in an 
atmosphere of nitrogen, but the best results have 
been obtained in h gen at atmospheric ' 
The rate of travel principally used been about 
4 am. an hour, but higher and lower rates have also 
given good results. e chemical purity and previous 
mechanical history of the iron seem relatively un- 
important. Most of the experiments have bean made 
on remelted electrolytic iron, but impurities usual in 
commercial iron do not inhibit growth. In a par- 
ticular experiment, long crystals were grown ın hard- 
drawn ee y 0:8 per cent. 
carbon. ‘In the final state the amount of carbon had 
been reduced, but, as judged by resistivity measure- 
ments, the carbon content was probably still greater 


oocupy the whole cross-section 


develops planes of the form {100}, so that an optical 
goniometer sarves to locate cubic axes normal to 
these reflecting surfaces. The orientations so found 
have been checked by ee which permit more 
exact location than does, the optical method. A 
considerable variety of orientations has been obtained, 
and it cannot yet be said whether there is any 
preferred orientation. 

Irregulanity in tension on the wire and torsional 
stresseg in it result ın twinning. Twins may either 
appear as amall inclusions or as complete ohanges in 
` orientation with the twinning plane traversing the 
entire cross-section of the wire. The twinning plane 
is of the form {21]}. 

The magnetic and magnetostrictive properties of 
long crystals free from twins are bemg investigated. 
These properties appear in some respects to differ 
from those of crystals pre by others! by the 
method of over-strain and annealing. The initial 

eability of nearly carbon-free crystals grown in 
ydrogen lies between 2000 and 2500, the maximum 
permeability is around 20,000, and the coercive force 
about 0'2 gauss. After treatment which should 
remove hydrogen (its actual removal has not been 
ved) the initial permeability drops to a few 
undred, the maximum permeability rises to nearly 
40,000, and the coercive force diminishes slightly. 
A grown from piano wire in hydrogen and 
not er treated an initial permeability of 
about 1000, but was otherwise much like the purer 
crystals in aa oe behaviour, though stronger 
mechanically. e dependence of perties upon 
orientation in the wire, and the behaviour 
in fields of more than 50 gauss, have not yet been 
determined. 


Plastic deformation of the , even to the 
slightest extent, causes considerable in their 
magnetic behaviour, and restoration of the original 


condition by annealing seams only to be possible when 
ths amount of deformation has been minute. 

The method is being extended to iron alloys 
possessing in the cold the body-centred structure 
characteristic of pure iron and having an allotropic 
change at nearly the same temperature. 

i L. W. MOKEHEAN. 
Bell Telephone Laboratories, 
New York, N.Y., 

Mar. 2. 
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The Transmutation of Hydrogen into Hellur. 


A Few months ago, K. Peters and I published a 
account Se a ee ee 
to transmute hydrogen into helium (Ber. d. Deutsche 

A more or less detaile 
account of this publication appeared in the columr 
of NATURE (vol. 118, p. 526, 1926), and perhaps 


may be permitted to refer to a more recent publicatio 
on the same topic by K. Peters, P. Gunther, an 
myself (Ber. d. Chem. Ges., 60, 808; 1927 


In this communication, as a result of further o> 
periments, we feel that we are m & position to giv 
an explanation of the occurrence of the observe 
ee ee of belium in our iment 

ithout having recourse to the assumption of 
synthesis of helum. 

In the first-mentioned communication we cor 
sidered the penetration of helium from the atmospher 
ee ee ee 
most likely source of trouble m such experiment» 
and we excluded this possibility by the use of vacuum 
jackets, onmersion in water, and similar device 
ta addition, we also discussed the poesibility < 

ing the helium dissolved m the glass as a 
explanation of the observed effecta, but blank ex 
iments led us to the conclusion that the quantit 


of helium le of being liberated in this way ws 
beyond the limits of sensitivity of our method c 
detection. In the interval we have carried ou 


experiments both in the Baker Laboratory of Corne 
University and in the Chemical Laboratory of tb 
University of Berlin, and these have shown that tb 
liberation of helram from glass (and from asbestor 
is dependent on the presence of hydrogen. Thu 
glass tubes which gave off no detectable quantutie 
of helium when they were heated in a vacuum or 1 
oxygen were found to yield helium in quantities ( 
the order of 10-* œc. when they were heated in 4 
atmosphere of hydrogen. Now in the earher ex 
iments the glass tubes ee vielde 
elium, whereas the empty glass ea used in contr 
expermenta did not; and since the former tube 
would fill with hydrogen on the application of heat 
we see that the source of the helium lay not m th 
palladium but in the glass, in spite of appearance 
to the contrary. 

Our method of detecting helium is sufficient: 
sensitive to show that a glass tube which has bee 
completely freed from its content of helium b; 
heating in hydrogen takes up a detectable amoun 
of nean-free tekan from the atmosphere even afte 
only one day’s contact with the arr. 

Bice asbestos behaves similarly to glass, we nov 
seo why one particular palladium preparation, bough 
as ium-asbestos, yielded larger quantitie 
R œo.) af helium after being charged with hydrogen 

ere, obviously, in contrast to the ade erga wW 
made ourselves, the asbestos had not igniter 
until it was free from helium, and a fraction of th 
residual helrum was always liberated by pecan: hia 
the palladium was charged with hydrogen, wherea 
in oxygen no development of helium could be observed 

As a result of our more recent expermments we hav 
thus established that, in using an apparatus made o 
glass, one cannot make any trustworthy statemen 
as to the origin of 10-* c.o. of helium if air come 
in contact with the apparatus, parts of which an 
later heated in hydrogen. By avoiding all heatin; 
of the apparatus, we shall endeavour to ‘decid: 
whether a tranamutation of hydrogen into heliun 
of the order of 10-° c.c. or leas takes place. In an; 
case, the amount of helium formed in experiment 
on electric discharges, as tested by various worker 
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id by ourselves, and in experiments on the action 
um, does not reach the order of magnitude 
LO 80.0; : 
It ia scarcely necessary to emphasize the fact that 
ie sansitivenees of our method, though lmited to 
7-8 o.c., is sufficient to decide with certainty the 
ther questions dealt with in our first communication, 
wh as the helium content of meteorites, the helium 
evelopment of radioactive deposits, and s0 on. 
Fritz PANETH. 

Berlin, Mar. 2. i 





Measurement of Radiation Intensity by 
Photographic Methods. 


Tx a letter to Nature of Jan. 16, 1926, p. 83, Dr. 
` C. Toy criticised the use of calibration curves m 
jhotographic spectro-photometry ; but the grounds 
or his objections were rather the difficulties m the 
vay of adequate calbration than any quarrel with 
he main assumption involved, namely, the essential 
wiformity of the plates of a single batch. Recently, 
owever, Misa C. H. Payne and Mr. F. 8. Hogg have 
sonoluded that each of their plates requires separate 
‘alibration, a conclusion fully borne out by the sample 
urve given by them in Harvard Circular 301. 

The work at this Observatory in connexion with 
?rof. Sampson’s method of stellar spectro-photometry 
1as8 been from trouble due to the variations of 


ndividual plates: indeed, the curves for different 
yatches of plates, on the similarity of which no 
‘cliance is pan are far more consistent than those 
al plates at Harvard. 


or indivi Fig. 1 shows 
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the calibration curves for wave-length 6100 A.U. 
of the five batches of plates of the same make used 
during the last three years. It will be noticed that 
the differences are confined to the airtel aerial 
amaller than 20 per cent., that is to say, to the region 
which is ane. affected by the duration and 
temperature of development. A much closer agree- 
ment would have resulted had the first and fourth 
batches received somewhat longer development. The 
differences found at Harvard are of a totally different 
character, affecting the whole curve. In ohn respect 
they strongly resemble those found by Messrs. L. A. 
Jones and E. Huse Kodak Research 
Laboratory Communication No. 193), which were 
eventually traced to different batches of chemicals 
used in making up the developer. 

This that these vanations of individual 
plates may be due to the sensitrvenees of the emulsion 
to slight changes m the composition of the developer, 
in which case a change of developmg t might lead 
to consistent resulta. E A. BAKER. 

Royal Observatory, Edinburgh, 

April 18. 
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Ionisation Potential of Hydrogen Fluoride. 


Tre ionisation potential of hydrogen fluoride has 
not yet been worked out experimentally. Several 
attempts have been made to calculate it on thermo- 
chemical data, on the assumption that hy n 
fluonde is ionised into Ht a F-. Such a calcu- 
lated value, notably by Glocker (Phil. Mag., 1924), 
ap to be 15-670 7 volta. 

uch a process of ionsation with molecular 
dissociataon at the lowest ionisation cist has 
been doubted by Mackay (Phys. Eev., 1924), who has 
stated that even in the cesea of those nydrogen 
halides where thermochemical data have yielded 
resulta in accord with e i t, the eoincidence 
may be fortuitous. It has also been shown by 
Duffandack (Phys. Rev., 1925) that “even with an 
intense aro in HCl vapour up to 70 volte, no trace of 
hydrogen trum could be obtained.” 

T have calculated the ionisation potential of fluorine, 
F=16-7 volta (Phys. Rev., awaitang publeation). 
This calculated value seems to be justi by Prof. 
H. le’s recent observation of the ionisation 
potential of the neutral fluorine atom (approx. 
17-0 volta) (Proc. Roy. Soc., A, 113. 353). Tonisetion 
values of hydrogen chloride, bromide, and iodide are 
all found to be greater than the corresponding values 
of chlorine, bromine, and iodine; and hence one is 
led to believe that the ionisation potential of hy 
fluoride may also be greater than 16-7 volts or t 
the thermochemically determined value is too low. 

On the other hand, there is reason to believe that 
the ionisation products of hydrogen fluoride may be 
(HF)++¢. This 1s the same kind of ionisation as 
that of the neon atom into (Ne)t+e. Hydrogen 
fluoride and neon are known to bave a similar 
structure and an exactly similar disposition of outer 
electrons. In the case of hydrogen fluoride, the 
nuclear distance between the atoms is known to be 
aed than the atomic radijus of neon (Bragg and 

ll, Narorr, Mar. 24,1921, p. 107), and thus the ionisa- 
tion potential of hydrogen fluoride may be expected to 
be nearly equal, though somewhat smaller than that of 
neon (21:5 volts). i 

On the present view of ionisation in hy 
fluoride, it can be shown on the Bohr-So ld 
theory that 

In . (ar) = Le. (t*a) . nK. 
where J, and r, stand for ionisation potential and 
radius of the normal (1, 1) orbit of hydrogen re- 
spectively, and J,, is the ionisation potential of 
brie fluoride and f% is the mean square radius 
of the outer n, k electron orbit of HE. i 

By tbis method of calculation J,,= 18:04 volta, 
Leu = 18-8 volta. 8. O. Brswas. 

Physics Laboratory, 

A.V. College. Lali: 
Mar. 31. 





The Nuptial Pad of Kammerer’s W ater-bred © 
Alytes. 

I was delighted to read in Naruns of April 30, 
p. 685, a letter from Dr. Preibram vindicating the 
validity of Kammerer’s resulta. 

May I direct attention to one feature in the much- 
discussed Alytes which renders the assumption of 
fraud absurd ? 

This i when I saw ıt m 1923 showed a 
nuptial pad only on one side. Who, if he had wished 
to ‘fake’ an Alytes so as to deceive the public, would 
treat ons palm only with Indian ink ? 

f E. W. MacBring. 

Imperial College of Science and Technology, 

South Kensington, London, 8.W.7. 
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The Fields of Force in the Atmosphere of the Sun. 
By Dr. Groras E. Harn, For. Mem. BS. 


dl hee structure of the solar atmosphere above 
and surrounding sunspots has been llus- 
trated in a previous article in Nature.’ Single 
spots often lie at the centre of an apparent vortex 
resembling a terrestrial tornado or cyclone, some- 
times nearly radial in form, more commonly 
showing marked olockwise or counter-clockwise 
curvature Bipolar spots (Fig. 1) are often sur- 
rounded by a field of force similar to that of a bar 
magnet, though in many oases the structure is very 
different. I have recently discussed the nature of 
these fields of force,” but the evidence, whioh 
favoured a hydrodynamical rather than an electro- 
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Fie 1—Field of foros in the SS a atmosphaie surrounding the bapolar 
Aug 20, 1924. The stroctare of hydrogen flooonh re the fald 


surroun oppouts magnetio poles. 

magnetic A paaieieae was inconclusive, especially 
in view of the prevalence of the bar magnet type 
80 ae poe associated with bipolar spots. This 
seemed to point to an electromagnetic origin, and 


the impossibility of analyst car eae the 
structure of the hydro ocouli in these bipolar 
fields has greatly impeded progress. 


In the study of this problem the spectrchelio- 
scope, desoribed in ita laars form in my earlier 
article in this journal, has proved to be indi - 
°” sable. The spectroheliograph remains our 
means of photographing the fields of force in the 
solar atmosphere; but as a device for detecting 
certain hitherto aein Aon phenomena, and of 
interpreting many p questions, it is greatly 

1 “gomo New Posmbiliti in Boler Rosearch,” NATURF, July 3, 
o PRP the Blectromagnstic Theory af the Hydrogen You tices 

Oomenweriontwons Alouat IV 


surrounding Sunspots,” rom the 
Observatory, No. O5; Proc Natwmal Academy of Sciences, 11, 601; 1025. 
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by the spectrohelioscope. For examplc 
during the few months the spectrohelioscop 
has permitted me to observe repeatedly the rap 
flow of large hydrogen flocculi toward sunspots, Z 
phenomenon clearly recorded on a large scale bu 
once in many years of work with the helio 
graph. Moreover, it has also enabled me to 
measure the radial velocity of this inflowing 
yielding resulta much higher than the Evershe 
effect would lead one to e t, but in good genera 
agreement with the velocity of inflow of promt 
nences photographed in elevation at the sun's limi 
by Slocum and Pettit with the Rumford spectro 

heliograph. It has also enabled me 

for is first time to distinguist 
quickly and clearly between thea 
inflowing streams and the out 
flow! ee which often resul™ 
in el prominences. By ren 
dering possible a study of those 
arches, sean in projection against 
the disc, it has shown that the ‘ bar 
magnet structure’ surrounding bi- 
polar spota is not necessarily an 
electromagnetio effect. 


Toe ELECTROMAGNETIO THEORY. 


ma YY In 1912, at my request, Prof. Car™ 
Stormer visited the Mount Wilson 

Observato to investigate the 

theory of the fields of force shown 

by the hydrogen floconli. I quote 

from his paper entitled ‘‘ Researches 

on Solar Vortices ” ?: 


“The detailed study of the col- 
leotion of spectroheliograms made at 
the Observatory ested to me an 
appheation of the classical researches 
on terrestrial cyclones made in 1876 
by my coun en Guldberg and 

ohn. The hydrogen floccul: seamed 
to be arranged around a single spot 
in curved paths that were vary 
gimilar to | thmic spirals; and 
just the same curves were found by Guldberg and 

ohn as trajectories of the ar particles in the outer 
part of cyclones. It therefore seemed advisable to 
start with the hypothesis that the motion of charged 
electric molecules takes place along such spirals 
around the sunspot centre, and compute the resulting 
magnetic field. 

This investigation which I made in Pasadena 
showed that the hnes of magnetic force due to a plane 
whirl of the kind mentioned above are curves 
whose projections on the plane of the whirl are also 
gee spirals intersecting the first at right 

e8. 
og This result led me to the idea first advanced by 
Brester in 1909, that the hydrogen flocouli resemble 
terrestrial auroras, thus unplyimg that the vimble 
whirls are not real current-lines, but lines of magnetic 
force due to a magnetic field at a lower level—a view 
expressed by Deslandres ın 1910. Professor Hale had 
previously stated ın his papers that the Zeeman effect 


rom the Mount JVilsom Obee: matory, No 100; Asiro- 
$47, 1016, 


t of 
fares 


® Contractions 
Prypwical Journal, 
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was probably due to a low-level vortex. In accord- 
nee with the mathematical result mentioned above, 
Mhe current-lines of this hypothetical whirl at a low 
ayel would be | I ic spirals tending more and 
«aore to become circles according as the structure of 
he hydrogen whirl tended to be radial. This would 
nuch better explain the strength of the Zeeman 
ffect of sunspots of radial structure.” 

Stormer’s theory was developed merely as a4 
~orking hypothesis and not as an expression of his 
«pinion regarding the nature of these phenomena. 
“ccording to the theory, the direction of the 

ipparent whirl shown by the hydrogen flocouli 
«curvature of the proj lines of force), clockwise 
x counter-clockwise, 
hould depend upon 

he sign, motion, and 
lireoction of the in- 
‘isible low-level eleo- 

rio current surround- 

ng the spot. As I 
lave shown else- 
vhere,? a considerable 
«.odification of 
3tOrmer’s theory, 
vhich was tentative 

«a character and un- . 
avoidably based upon E 
nadequate observa- 
ional data, would be 
lecessary in order to 
adapt it to the oon- ~ 
litions as now known. 

«f sûch modification 

» possible, the direc- 
jon of curvature of 

he lines of force (and 
iance of the hydrogen 
locouli supposed to 
ollow them), clock- 
«vise or counter-alock- 
vise, must conform 
with the magnetic 
polarity of the spots 

n question, if two 
cessonable assump- 
ions are e A 
[hese assumptions are 
chat the sign of the charge of the particles pro- 
ducing the field, as well as the direction of an 
radial see ea of motion, inward or rae | 
are invariable in all single spots and in the pre- 
ceding spots of bipolar groups. While the evidence 
is insufficient, there seams to be no reason to doubt 
the validity of these assumptions. We may thus 
have a simple criterion which should enable us to 
determine whether the apparent vortices in the 


solar eae pak surrounding single spots represent 
the lines of force of their magnetic fields. If so, 





polanty. 


the direction of curvature, clockwise or counter- ` 


clockwise, should be determined by the polarity of 
the field in question. 

In the paper just cited, I have given the results 
of a prelimi test, based upon an examiriation 
of 51 hydrogen whirls photographed at Mount 
Wilson on various dates acattered over the period 
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1908-1924. Summarising the polarities and direc- 


tions of whirl without regard to date, spot-type, 
hemisphere, or latitude, we find : 


— = `. — -a e — Á ee — =- = mem = 





These results thus offer no support to the electro- 
magnetic hypothesis. The same resulta, however, 
when grouped for the northern and southern 





the northern and southern bemiupheres, 
21, 1919. 


The, directions of whiri fn the narthern and southern hemispheres are counter-clockwtise and 
clockwise respectively. The northern spot is af north polanty and the southern spot ts of south 


hemispheres, show that 8] cent. of the northern 
whirls are oounter-cloockwise and 84 per cent. of 
the southern whirls are clockwise, irrespective of 
the magnetic polarity of the accompanying spot, 
thus agreeing in direction with AE AR owing! 
I have since made a more critical examination 
of this question, excluding members of bipolar 
aan and other cases of low weight included in the 
above summary, and adding a number of other 
cases of high weight. Limiting the results to single 
spota, which are usually more trustworthy than thie 
preceding members of bipolar groups, we have: 
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These resulta seem to prove beyond doubt that 
the direction of whirl at the level of the hydrogen 
flocculi is not determined by the magnetio polarity 
of the underlying spots. Apparently, however, 
it is determined by the hemisphere, as 83 per cent. 
of all these whirls are counter-clockwise in the 
northern hemisphere and clockwise in the southern 
hemisphere. e significance of this correspond- 





Fia. D oean showing hydrogen whiris surrounding the 
ot the sou bipolar group of Aug 15, 1926. are 
iso and both showed inflow, as illustrated for the preceding 

spot m Fig 4. 


ence with the terrestrial law of cyclonic storms 
` seems to be greatly enhanced by the fact that 
hydrogen whirls, which are distributed over two 
successive 114 year cycles, show no indications of 
reversal in direction following the sunspot mmi- 


mum, co nding to the reversal of the magnetic 
polarity of the spots that occurs in each hemisphere 
at this epoch (Figs. 2 and 7). 


TESTS WITH THE SPECTROHELIOSOCOPH. 


Mount Wilson spectroheliograms taken duri 
the present spot cycle, so far as I have E 
them, are in harmony with the above resulte 
Before reaching a final conclusion, however, it 
seemed advisable to make an independent test of 
the whole question with the i a 
especially in view of the apparently serious difficulty 
præented by the fields of force of the bar-magnet 
type which so often characterise bipolar spots. 

On account of my mability to ae dail 
observations, and the necessity of devotmg mach 
of my attention to.the various new phenomena 
revealed by the spectrohelioscope, the number of 
whirls included in this visual test is not large. 
Counting all cases, we find 14 (78 cent.) m 
harmony with the terrestrial law fad 4 opposed. 
All of the exceptions were associated with members 
of bipolar spots. Retaining only the single t8 
and the members of bipolar spots of highest 
weight, there remain 6 whirls (75 per cant.) 
agreeing in direction with terrestrial cyclones and 
2 of the opposite sign. 

In making these tests the spectrohelioscope offers 
some great advantages On speoctroheliograms the 
direction of whirl is generally mferred from the 
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form of the hydrogen flocculi, on the assumptio» 
that the flow is spirally inward. As a rule, a serie 
of photographs taken in quick succession does no 
help materially, because the critical moments a. 
which large flooculi are drawn into the whirl ar 
infrequént, and thus are usually missed if visua 
observations cannot be made {s idance. <A 
long intervals, however, œ series of photograph 
thus taken blindly may chance to record a grea 
inflow of hydrogen, like that illustrated in my firs 
article on “Solar Vortices’’ in 1908.4 No oase a 
all comparable with this in scale occurs among ow 
thousands of photographs taken since that time 
Similarly, we have few satisfactory records showin; 
definite outflow. In examining a single photo 
graph, or a series of photographs en unde 
customary conditions, we may therefore be left i 
doubt whether the flocculi really indicate inflow o 
outflow. 

With the spectrohelicscope, however, there i 
much less room for doubt. In the course of m 
visual observations with this instrument I hav. 
repeatedly seen intensely black at heap ag flocculs 
sometimes of t size, sudde develop nea 
active spots. en first formed, fee are usuall: 
found to be rising at high velocity from regiom 
marked by bright hydrogen flooouli, and if near th 
centre of the sun they may completely escap 
detection by the o unless they giv 
an Hz line sufficiently wide to overlap the secon» 
alit (sup to be set at the centre of the up 
disp line). They are easily eee up wit? 
the spectrohelioscope ty the aid of the line-shifter— 
a plane parallel glass plate in front of the oscillatin 
second slit, which can be rotated so as to displac 
the Ha line toward red or violet while observation 
are in progress. The divided circle on which ths 
glass plate is mounted affords a quick and eas 


J 
O 


S 


i —A new effect of inflow. Rapid eooeleration in the radu 
velocity of the Inflowing wabown by the change | 
ap os of the flooculus from A through B to O when observe 
with Light of increasing wave-length. 


means of measuring the radial velocity of an 
portion of a hydrogen flocculus. At the beginnin 
of a set of observations the second slit is adjuste 
so as to coincide with the centre of Hu when th 
glass plate is parallel to the plane of the slit an 
thus produces no displacement. This gives th 
zero“of the circle. To measure the radial velocit 


1 Contributions the Afownt Filon Observatory, No. 26; Ast 
paAyrical Journal, TB, 100; 1908. 
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he glass plate is turned so as to move Ha toward ! flocculus toward the spot and the disappearance of 


the red, and several readings of the circle are made 
+t the point where a bright or dark flocculus just 
vegins to become visible against the background 
lue to the continuous . This ae the 
vave-length (after calibration of the circle) of the 
riolet of the bright or dark Ha line in this 
wart of the floooulus. A similar series of j 
m the other side of the zero gives the wave-l 
Ý the red edge of the line, and half their sum (if 
ihe intensity curve is symmetrical) gives the centre 
Í the displaced line, which may differ by an 
m or more from the dentre of Ha. A 
juicker but somewhat less accurate method is to 
take several readings of the circle corresponding to 
ithe 
mhe fiocoulus (coentre of the displaced line). 
In exploritig the hydrogen atmosphere around a 
sunspot the observer keeps this lind-shifter in 
«constant use, ing well to the red and violet m 
order to detect rapidly moving objects. When such 
«are found, he may observe and record the quick 
changes in form and radial velocity which make 
these observations so fascinating. Evidently we 
have in this simple device a certain means of iter 
mining not only the direction of whirl but also the 
varying radial velocity of a flocculus as it is swept 
toward a spot. 


A Naw Errecrt or Infiow. 


The spectrohelioscope thus offers two distinct 
methods of distinguishing between inflow and 
outflow: (1) By watching the approach of a 
flocculus toward a t, as in the photographic 
record of 1908 just cited; and (2), when no such 
phenomenon is in progress, by utilising a beautiful 
effect first clearly recognised on Aug. 15, 1926—the 
progressive advance toward a spot of the maximum 
of intensity of a curved floooulus when the wave- 
length of the light entering the second alit is 
increased by rotating the line-shifter. 

The spot in question was the preceding member 
of a bipolar group (Mt. Wilson, No. 2656) at 18° 
south latitude, then about 4° east of the central 
meridian. This spot was of north magnetic polarity, 
strength of field 2800 gausses ; the saa 
was of south polarity, with a oe tea, tos ot 2500 

usses. The beautiful details of the Ha field of 

oroe G rE the group (Fig. 3) were clearly 
seen, and one of them, the curved flocculus shown in 
the aketch (Fig. 4), which was more intense than the 
others in the same region, was selected for observa- 
tion. When the circle of the line-shifter indicated 
a radial velocity of +22 km. per second, only the 
outer part of the flocculus (A in Fig. 4) was visible. 
As the line was displaced farther to the violet, the 
flooculus seemed to move from A to B, the portion 
B corresponding to a velocity of +45 km. 
second. When the second slit was about 1-1 
ms to the red of the centre of Ha, corre- 
sponding to a velocity of abot +50 km. per second, 
aera remained visible of the flocoulus except the 
black dot C on the edge of the penumbra. At still 
ter displacements the dot faded away and 
nally disappeared. The apparent advance of the 
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ition of estimated maximum intensity of, 


all but the head were observed as often as the Ha 
line was moved across the second slit from violet 
toward red. 
It is interesting to note the accelerating radial 
velocities indicated by the successive slit ons, 
increasing from 22 km. per second at a distance of 
56,000 km. from the centre of the spot (A) to 
45 km. per second at a distance of 36,000 km. 
(B) to about 60 km. per second for a distance of 
20,000 km., corresponding to the dot marking 





Fig. 5 —filocum’s photographs of the prominence of Oot, 22, 1010, 
showing inflow toward the spot at accelerating veloolties, 


the inner extremity of the flocoulus on the 
outer edge of the penumbra (C). These values are 
not of the highest precision, but they cannot be far 
from the truth. 

We at once recall the flow of prominences into 
sunspote,* as photographed in elevation at the sun’s, 
limb by Slocum with the Rumford spectrohelio- 

ph (Fig. 5). Another series of calcium spectro- 
ey of the prominences surrounding a large 
spot at the sun’s limb on Oct. 8, 1910, is also 
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reproduced in his article on “‘ The Attraction of 
Sunspots for Prominences.”* Slocum directs 
attention to three bright knots on a long streamer, 
whioh gavo velocities along the apparent trajectory 
of 16 .. 20 km., and 60 km. per second, at 
distances of 170,000 km., 130,000 km., and 75,000 
km. from the centre of attraction. Pettit, who 
re-measured these plates, got velocities of 5 km., 
8 km., and 44 km. per second respectively. From 
these and other measures Pettit concludes: 
“ Normally the matter about the spot is moving 
into it with accelerated velocities averaging about 
36 km. per second, sometimes reaching 100 km. 
per second.” Both Slocum and Pettit found that 
jets may be projected away from a spot at similar 





Fia 6 —Single northern s of July 9, 1919, connected with following 
eruptive centre by n floccuol resembling field of force shown 
by magnetic poles of oppomte polanty. (Compare also Fig 1) 


velocities, but Pettit” does not consider them to 
represent the normal condition. Evershed, on the 
contrary, in discussing his Kodaikanal observations 
of prominences, says: “No case has been found in 
which prominences were fallmg mto sunspota, but 
the reverse has several times been observed.” 8 
The difficulties involyed are sufficiently indicated 
by these differences in opinion among experienced 
x een but fortunately most of these are 
removed by the trohelioscope, in so far as the 
determination of the direction of flow and the radial 
velocity are concerned 
It is evident, however, that the observed radial 
velocity must depend upon the velocity along the 
true trajectory and the angle between this trajec- 
“tory and the line of sight. If the trajectory is 
parallel to the solar surface, and the spot, as in the 
present case, is near the centre of the sun, there 
will be no displacement of He, and the entire 
flocculus will be visible when the second slit of the 
spectrohelioscope is set on the oentre of the line. 


' A wit deol Jowrnal, 36, 265, 1912 i 
T “The Forms and Motions of the Solar Prominsnces,” Pub. Yerles 
* Af 
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Judging from the characteristic forms of promi 
nences at the sun’s limb, this is usually the condi 
tion of affairs at a considerable distance from e 
oe though it often happens that at such a point 

e hydrogen is rising rapidly from below, thu: 
producing a marked di ent of Ha toward 
the violet when observed near the centre of the sun 
Nearer the spot, as the prominences at the liml 
discussed by Slocum and Pettit indicate, the 
iste aie amass an angle with the sun’s surfacc 
ranging from small values up to 45° or even more. 
At the limb, the projection of the trajectory is 
usually nearly a straight line over a great part of 
its length, and the increase in the radial component 
of the velocity observed on the diso as the spot is 
approached is doubtless due chiefly to the accelera- 
tion found by Slocum and Pettit. Sometimes, 
however, their limb photographs show that the tip 
of the inflowing prominence turns down close to the 
spot, and in spectrohelioscope observations made 
near the centre of the disc, this might account in 
such cases for an increase in the radial component 
of the velocity at this pe without a correspond- 


mg increase in the eration alo o trajectory. 
"the curved flocculus shown in Rig: 4 opaki 
represents & prominence of moderate height. i 
we assume the trajectory to make an angle of 30° 
with the sun’s surface, the corresponding velocities 
along the trajectory would be 44 km. per second 
for tlie outer part of the flocculus (A), 90 km. for 
the central part (B), and about 100 km. for the 
tip (C). 

The observation of Aug. 15 proved to be typical, 
and it has been repeated in scores of cases, Many 
of which will be described in detail in the Astro- 
physical Journal, where the bearing of these results 
on the work of St. John, Evershed, Fényi, Slocum, 
Pettit, and others will be discussed. In the present 
article I wish merely to point out this method of 
observation, m which the visibility of an object 
emitting approximately monochromatic hght de- 
pends upon its radial velocity. The method 
evidently affords a valuable means of analysis, not 
merely of the hydrogen whirls but also of other 
important phenomena of the solar atmosphere. 
Among these are the fields of force of the bar- 
magnet type so often found in association with 
bipolar sunspots. 

Fraps oF FOROM SURROUNDING BIPOLAR 
SPOTS. 

In the typical bipolar group the component spots, 
single or multiple, which form the preceding and 
follow members are of opposite magnetic 
polarity.’ If the group consists of two arene | ae 
spots, of opposite e ity, the magnetic field of 
force surrounding the group should resemble the 
field surrounding two opposite magnetic poles. 
The question ore us is whether the observed 
structure of the hydrogen flocculi, at a considerable 
height above the sunspot level, actually represents 
such an electromagnetic field as Sttérmer’s theory 
would indicate. 


* Bee Hale and Nicholson, “The Law of Sunspot Polanty,’’ Con- 
tribwtions from tha Afownt Filson Observatory, No. 300, AstropAyrical 
Journal, 82, 270, 1025 
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We have seen that the evidence offered by the 
fields of force associated with single (unipolar) spota 
does not support’ the theory, and a glance at the 
bipolar group of Aug. 15, 1926 (Fig. 3), shows a 
sarees lack of agreement. The hydrogen whirls 

the preceding and following To were 
sven Paull by the method just 
and a definite inflow was repeatedly seen. This 
i with the heliograms in showing the 
direction of whirl to be clockwise about both spots, 
in spite of their opposite polarity. Moreover, on 
Aug. 16 a long, slender, dark flocculus, which had 
apay risen from a bright flocculus south of 

e group, was found to indicate inflow toward. the 
ramos E EE a spot along a 

jectory lying nearly at right es to the lines 
of ar ia Many similar cases in apparent contra- 
diction with the theory might be cited. 

On the other hand, structure like that shown in 
Fig. l is so common that it may almoet be called 
R sees In such cases the Ha flocouli surrounding 

ipolar group strongly suggest the lines of force 
about two o magnetic poles. What evidence 
bearmg on the nature i deere 
oye the $ spoctroheliosco 
ee 1926, while E spot No. 2571 
3° 8 S., 20° E.) with the y aetna ane I noticed 
& curious a arch following the spot. The 
preceding end of this arch, nih was seen when 
the second slit was on the violet side of Ha, seemed 
to rise from a small bright flocculus a short distance 
east of the spot. The central part of the arch, 
farther to the east, appeared when the slit, was near 
the centre of Ha, but its eastern extremity, where 
it seemed to curve back toward the surface of the 
sun, did not become visible until the slit was well 
beyond the boundary of Ha toward the red. 
Obviously we have here a dark arched prominence, 
rising with high velocity from a bright source near 
the sunspot, pursuing a ourved trajectory, the 
central part of which was nearly normal to e line 
of sight, and falling with high velocity at a point 
well to the east of ita origin. 

Since that date I have observed many of these 
arches. In a bipolar spot group three or four may 
aften be seen at once, rising from a region of bright 
flocculi and falling at a distance, sometimes on the 
aaa of one of the spots, sometimes elaewhere. 

en the velocities are high and the oscillating 
slits narrow, only a short section of an arch may 
i visible at a given position of the second slit on 

Ha. To show £ whole arch, the line-shifter must 
be employed. As the line moves across the alit 
from violet to red, the maximum of intensity may 
be seen rising from the source of the ascending 
branch, passing along the trajectory, and 
down the descendi ranch, which often seems to 
terminate in a rather definite dark head. The 
effect is of course different in different parts of the 
sun, because it depends upon the angle eee 
the true trajectory and the line of agree 
general, it is best observed in the can of 
the disc, but I have frequently used the bae 
with good success near the limb. 

These applications of the spectrohelioscope will 
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serve to illustrate its advantages over the spectro- 
heliograph | be rapidly moving objects are under 
examination. Although I long 

certain arches among the Ha flocculi on spectro- 
heliograms, and made a study of them by stereo- 
scopic and other means in 1925, I could only 
su , but not prove, that the bar magnet structure 
might be due in tothem. In this study I made 
use of a series of spectroheliograms taken with the 
second slit set on the red and violet sides of Ha, 
and inferred that their differences might be caused 
by motion of the gas along the arch. More can be 
learned in a few minutes, however, from such visual 
observations as I have just cited than from the 


comparison of many spectrohelicgrams, unless these 
are made with the spectroheliosoope as a guide. 





Sees A eee ee ene aa About 


ag 7. Teyid alts anne 
cent. of hydrogen w in all sanapas cycles, 


My spectroheliosco Spi A z 
now being arranged for simultaneous use, so tha 

I hope soon to have photographic records of ihe 
various types of phenomena ribeli in this paper. 

If groups of arched prominences originating in 

eruptiva centres near the spots of a bipolar group 
are com t to account for the structure re- 
sembling the lines of force of a bar magnet, We 
might expect to encounter occasional indications of 
this structure between spots of the same polarity 
and also near single spota, t.e. where only one of, 
the magnetic poles is present. I have found cases” 
of both kitds on our troheliograms, one of 
which is illustrated in . 6. The new evidence 
therefore seems to be y against the electro- 
magnetic explanation, because of the phenomena 
exhibited by the mflowing gas and the app t 
failure of the flooouli to coincide with the Imes of 
force surrounding single spots, between pairs of 
spots of the same polarity, or between the members 
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of bipolar groups, where they often diverge, not 
from the magnetio poles (i.e. the spota themselves) 
but from bright eruptive centres at some distance 
from them. Nevertheless, as I shall show later, 
there still exist several difficulties in the way of 
accepting a purely hydrodynamical explanation 
of the structure accompanying single and double 
spots, and I am therefore reserving judgment until 
further studies can be made. 

Whatever the resulta of these studies may be, I 
have already shown that-many single spots are 
surrounded by hydrogen whirls, about 80 per cent. 
of which correspond in direction with terrestrial 
cyclones. We may therefore formulate an empirical 
law defining the direction of whirl of sg ting 
solar storms (Fig. 7). For the high- a whirls 


shown by the hydrogen flocculi, this corresponds 


The Exhibition of the 


pee through the eleven galleries, in which 

738 selected oil paintings of the Ri are 
a thie the attention of any student of Nature 
is due perhaps to landscapes and other out-of-door 
pictures in preference to portraits, , or still-life, 
and with the critical habit that clothes the orthodox 
scepticiam of the scientific mind, his first instinct is 
to point out how his colleagues of the brush and 
palette have ‘failed to appreciate the shapes: and 
colours of natural objects of their common care. It 
is, however, permissible to reverse the order, and 
taking therepresentations as real (wherever possible), 
to gather what the artists have to tell us about 
Nature that ought to come within the thought of 
our philosophy. In this year’s Academy there is a 
fine picture of crepusoular rays with layers of cloud, 
“ The Coming and the Going ” o by C. Conway 
Plumbe, quite a good subject for a meteorological 
lecture. 

Prominent in any exhibition of paintings are the 
colour of the sky and its gradation from a real 
blue up above, almost the cerulean blue of the 
poets, through a paler and still paler blue or green, 
to a filmy, hazy white, or even dull grey, along the 
horizon, with or perhaps without any definite cloud 
in the visible aky. ere are generally plenty of 
examples m any exhibition, and this one is no 


exception. In “ Looki on to Antibes from 
Cagne, France” (162), Sir H. Hughes-Stanton 
gives æ very example: the same artist’s 


iocture of “‘ es, Alpes Maritime, Franoe ” 
(241), is also typical, and in ‘“‘ Blackberries ” (396), 
Id Harvey has the tion even too well 
marked. “The River ” (14), by Arnesby 
Brown, is also good.. With leas definite colour, 
“Shadow and Shine, Lake-end, Ullswater” (288), 
and ‘ Loch Morar’’ (140), Sir David Murray, show 
beautiful gradation, and “November” (274), 
Hughes, is good enough. If we can believe what 
the artista tell us, there are days and places where 
the nebulous whiteness covers the whole sky and 
the tion is of cloudimess, from the whitening 
of the blue above to the leaden skies which are 
characteristic of the British Isles. We can find 
examples of that kind of nebulosity in “ Grey 
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in all t oyoles to the terrestrial law, counter- 
clockwise In the northern hemisphere and clockwise 
in the southern hemisphere. For the underlyi 
vortices which constitute sunspots the taal 
direction of whirl is not known, but we may safely 
infer from the resultant m tic polarity of the 
spots that it is opposite m the northern and 
southern hemispheres and that it reverses at each 

t minimum. In Fig. 7 the whirls, re t 
the hydrogen flocculi and the letters N and § the 
magnetic polarities of the underlying spots in three 
succesaive cycles. A general law probably cannot 
be - formulated for he hydrogen whirls above 
bipolar spote, but for the bipolar spota themselves 
the law has been given in a previous article.!° 


1» “ Sunspots as Magnets and the Periode Reversal of their Polarity,” 
NATURE, Jan. 19, 1024. 





Royal Academy, 1927. 

Morning” (35), by Arthur E. Law, and “Sand 
Dunes on the Kentish Coast ” (36), by Oliver Hall. 
W. L. Wyllie has the same touch in his picture 


“Waterloo: The Doomed Bridge ” aoe and his 
“A ion for the New Charing Bridge ” 
(139). . W. Russell, in “ Rochester: Evening ” 


(53), also gives us an example of pervading and 
graduated greyness. 

Artists, indeed, clearly differentiate themselves by 
their appreciation of detail and of colour ; some see 
the blue and its gradation, and some ou eta Mess 
more apt to see the gre , or onl int a land- 
scape when it is a e with grey. "the ¢ difference 
of habit is perhaps not all temperament. The 

seek i ae eye,- which im these days ranges 
yond the visible on either side, shows the same 
kind of discrimination. A photograph in the light 
of the extreme red is conspicuous for ita clear 
definition, whereas the same landscape in ultra- 
violet light is hazy. An exhibition of paintings 
moves us to wonder whether different eyes are in 
some way sensitive beyond the visible range and 
whether some artista specialise in the infra-red, 
while others range themselves with the ultra-violet. 

This carries us from the landscapes to the 

rtraits, for in them we find an echo of the same 

ind of difference. Some portraits are meticulously 
detailed and not mfrequently also ruddy, while 
others are suffused with a sort of mistiness and have 
a paler cast. The portraits by Orpen are conspicu- 
ous for ther definition and their colour. In (723) 
Prof. J. A. Fleming forces a hard smile while 
floating in a sea of scarlet and yellow. Lavery, in 


like manner, has marked definition and bold colour ; 


but Solomon J. Solomon paints The Right Rev. 
the Lord Bishop of Worceste? (44) in the more 
hazy part of the spectrum and with lees violent 
definition. 

Talking about culture and civilisation, philo- 
gophers have classed art, music, literature, and the 
mathematics as nding expressions of human 

ius and, like the rest of them, the artist expresses 
ane treatment not merely his subject but also him- 
self. His true aim is not a perfect autochrome but 
something that through the material displays the 
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divinity that shapes his ends and ours. His claim 
that he can paint only what he sees must be set 
aside. Through the pictures we can obtain a sort 
of line spectrum of the artist. There is a good deal 
of interest in ing that idea with one through 


the Academy ibition. Of course the artist is not 
everything ; the sitter as the medium of expression 
counts for something. It is clear from the exhibition 


that men are mostly clothes, sometimes little else, 
and women, with here and there an exception, are 
jewel stands. Clerics have a strong vein of pessi- 
mism, with the exception of the Bishop of Worcester ; 
‘dons’ are complacently resigned; politics, com- 
merce, and industry are built up round an artificial 
smile; and marqueasea are sly—very sly. But in 
spite of these intrusions into the na spectrum 
we have to ask ourselves what are the lines belong- 
ing to the artist. For Orpen there is a line 
of realism and humanity towards the infra-red ; he 
even goes so far as pinning down the unavoidable 
humanity of Miss Penelope Lawrence, M.D. (143), 
though he excuses women more easily than men. 
So does Sir John Lavery. Outside humanity there 
are not man e can 


Imes in 8 Agee 
find more in Jack’s picture of H.M. The Queen (133), 
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and still more in his “The Blue Drawing-Room, 
Buckingham Palace’’ (103). Thereis something, too, 
in La T e’s “Tying Watercress” (255) and Mrs. 
Dod Procter’s “ Morning ” (735). W. W. Russzell’s 
spectrum is so nearly continuous that he seems to 
be waiting for a reincarnation either of himself or 
his sitters to suggest a relation of life’s enigmas. 

If a crowd round a picture at the private view is 
any clue to ita greatness, ‘‘ Paolo and Francesca ” 
(179), by F. Cadogan Cowper, seemed to be the 
favourite, and certainly it is an impressive scheme 
of colour; but still more on the side of the mystery 
of divinity is “The Enchanted Road” (350), b 
F. O. Salisbury, or “ Svilata, Avati and A coal 
Sen, Daughters of Mr. and Mrs. Rimsod Sen” 
(652), by the same artist, and Clausen’s “ The 
Nut-brown Maid” (566). The mystery is not 
confined to portraits ; it is quite im ive in 
“ Theatre Marcellus”? (75), by Sydney Lee, though 
the picture belongs to ‘the red end of the artistic 
spectrum. But spectrum analysis of character is & 
perplexing study. Those who visit the Academy 
may take with them their own instruments. 
“ Quai des Grands pi: bare Paris ” (86), by 
Charles Cundall, is good for demonstration. 


Obituary. 


Pegor. E. H. SranLma, C.M.G., F.R.S. 
FEW days ago news was telegraphed from 
Jamaica that Prof. Ernest Starling died 
on board the Ariguaing shortly before reaching 
Kingston. Of late years he had had indifferent 
health and had from disabilities under 
which one of less heroic spirit could not have 
continued to work strenuously. His enthusiasm 
for the discovery of new truths was unimpaired, 
and his mind was so sympathetic and alert that it 
was difficult to believe he was not a sound man. 
Nevertheless, evidences of capacity for 
work without undue fatigue were obvious to his 
friends and a source of anxiety to them. 

At the close of the winter session, during which 
he had been daily occupied with arduous experi- 
ments, he was very tired. The weather was cold 
and dull, and he longed for sunshine and warmth. 
He therefore decided to take a vo to the Weat 
Indies, in full hope that this wo restore his 
energies and enable him to continue with enjoyment 
the experimenta] work with which he was occupied. 
However, ca was not to be, but he had the 
satisfaction oing down with his flyimg, as 
he would sorely: have desired. E S 

Ernest Henry Starling was born in 1866. His 
father, H. H. Starling, was Clerk of the Crown 
at Bombay. The family of seven children had 
p to be educated in England. They there- 

ore saw but little of their father and were brought 
up by their mother, an extraordi woman, and 
it is to her influence by heredity and nurture that 
Starling owed his determination, mental alertness, 
and much of his charm. As the eldest boy, in 
the absence of a father he early acquired a sense 


of responsibility and capacity for managing his 


affairs, and was, In some respects, unusually mature 
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for his years. He was educated at King’s College 
School. He left at 164 years of -age, havi 
matriculated at the University of London wi 
honours, and pfoceeded to the study of medicine. 
He chose Guys Hospital because his uncle was a 
Guy’s man. 

t this time Starling’s ambition was to be a 
physician and live in Harley Street, and it was not 
until a few years later that he began to doubt the 
all-sufficiency of this ideal and to contemplate the 
possibility that he might be able to devote himself 
to an academic career and perhaps become a disg- 
coverer himself. As soon as he touched the study 
of natural science it was clear that Starling had 
found his méter. The causal relation of facts 
enthralled him. He was intensely curious, and had 


a naturally scientific mind. He was gi with 
fine in tual machinery, & g memory, 
industry, and great powers for work, and 


it was soon to his teachers that they had 4 
very exceptional pupil. The teachers of natural 
science at Guy’s in those days were men of distinc- 
tion, but they only called for a few hours weekly 
to deliver their lectures. The one who made a 
great impression upon Starling was Dr. Debus; of 
the Royal Military Academy, Woolwich, who gave 
part of the lectures on chemistry. He was a fine 
teacher, and the enthusiasm with which he ex- 
pounded the elements of chemistry was infectious.” 

At the exammation in preliminary scientific 
subjects at the University, ling obtaéimed the 
first place m chemistry and botany and second 
place ‘in physics. He obtained so many medals 
and prizes as he proceeded through his medical 


course that an account of these academic victories -== 


at university and hospital would be wearisome. 
About r p of the academio honours available 
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were secured by him, including a free studentehi 
at Guy’s Hospital. These various coll an 
university a lahi sufficed to maintain him, 
and if he had liquidated the many gold medals 
awarded to him he would have been able to enjoy 
com tive affluence. 

Physics and chemistry attracted him and the 
generalisation of biology, but it was when Starling 
came to study physiology that he met his fate. It 
cannot be aad chat his affection for physiology 
was due to his teaching at the Hospital It was 
largely his own discovery, but Foster’s text-book 
made a great impression upon him. After two 
years’ study of physiology, during which he 
many orginal papers, including all the back 
numbers of the Ton of Physiology, he had 
determined, I think, to become a physiologist, if 
such a career was economically ible. He had 
felt the deprivation due to his TA aR knowledge 
of German, so, after disposing of his second technical 
examination in 1886, he went, largely with the idea 
of improving his German, for a few months to 
Heidelberg, and worked in Kuhne’s laboratory. 
He returned at the end of the year with his hair 
en brosse, much teutonised, and more than ever 


determined to become a physiologist, However, 


he had to put these aspirations aside for a while and 
devote himself to the study of practical medicine. 
This he did with his usual enthusiasm. ene 
found peal satisfaction and enjoyment in olini 
work. The human side appealed to his sympathetio 
nature and the immediate value of the application 
of knowledge to his practical mind. If it had been 
possible to devote lf whole-heartedly to the 
study of medicine, as is now possible by the 
institution of full-time professorships, Starling 
would have been as happy investigating disease as 
in & physiological laboratory. Indeed, not many 
years ago he seriously considered accepting such a 
position. . 

Having completed his medical studies and 
occupied the position of house physician and house 
surgeon at the hospital aad graduated M.D., 
Starling was confronted with the problem, how he 
was to live if he were to follow his desire and devote 
his life to physiology. With his brilliant career 
at the Hospital: the profeasion of a physician was 
open to him and success undoubted. He was 
keenly interested in medicine and pathology, and 
the temptation to follow the line of less resistance 
and greater promise of reward was considerable. 
say adie? in 1889 he determined to try the rougher 
path, and became demonstrator in physiology. © 
rewards of this office were minute, and Sia 
told me that he owed the possibility of giving his 
allegiance to science to a British Medical Association 
Scholarship for medical research. The Scholarshi 
was worth £160 a year, and this addition to his 
slender salary kept him going. Next year, owing 
to the death of "Wooldridge a vacancy as jomt 
lecturer on physiology occurred and Starliig was 
appointed. On the termination of the British 
= Medical Association Scholarship he was- oe 

to the research scholarship of the Grocers’ Company 
of the value of £250 per annum. It was not then 
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so easy to embark on a scientific career without 
financial resources as it is now, and it is terrible to 
think how one of Starling’s glorious attainments 
was nearly deterred. 

He was confronted, not only with the problem of 
how he was to continue to subsist on one-third of a 
salary which was never intended to command the 
whole services of a physiologist, but also how he 
was to secure a physiological laboratory to work 
and teach in. o Grocers’ scholarship tem- 
porarily solved the first problem, and he detar- 
mined that adequate accommodation and equip- 
ment for teaching and research in physiology should 
ere long, by some means, be obtained. Meanwhile, 
being but.one of three joint lecturers, he was able 
to arrange to go and work abroad occasionally. In 
1893 he went to Breslau to work with Heidenhain, 
and later for a few months to the Pasteur Institute, 
as he was greatly impressed by Metchnikoff’s dis- 
coveries about phagocytosis. In order that this 
work might be more available to lish students, 
he aad hie wife translated Metchnikoff’s lectures 
on comparative inflammation. 

Until his ho for a physiological laboratory 
should materialise, Starlmg did his best to secure 
some improvement of the arrangementa for prac- 
tical teaching and demonstration with the fie 
available, meanwhile he repaired to Schafer’s 
laboratory at University College to carry on his 
researches. Bayliss was also working in the 
laboratory, and here began a scientific partnership 
which lasted on and off for thirty years. The two 
ee one another in many. respects. 

ust both possessed scientific imagination of the 
hest order, Starlmg was more ardent and force- 

, eager to translate ideas into action, but rather 
bored with details of technical method. He bad 
never been interested in doing things with his 
hands, except climbing, T later he became 
a most beautiful and dexterous operator. Bayliss 
was the philosophical student, calm, with better 
critical judgment. He read widely and had a 
wonderful knowledge of scientific literature, was 
an excellent mechanic, and found enjoyment in the 
development of the technical methods of research. 
How fruitful this partnership was will be seen from 
the account below of Starling’s scientific work. 

The equipment at Guy’s Hospital steadily im- 
proved, and Starling and Bayliss did their work on 
the innervation ot the heart there. By 1895 
Starling had planned a really good physiological 
institute for Guy’s Hospital, and secured the assent 
of the authorities to ita erection. These labora- 
tories were completed in 1897 and were, at that 
time, the best laboratories for physiology in London. 
The amount of tame and offort involved in this 
accomplishment was considerable. Unwilling 
authorities had to be persuaded to provide terri- 
tory and funds and colleagues to make sacrifices 
of their own legitimate aims, and although it was 
becoming recognised that Starling was going to 
be a great man and was an ornament to the staff, 
this was no easy matter. 

Not long after the o 
logical laboratories at Guy’s 


of the new physio- 
ospital,’ the Jodrell 
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chair of physiology at University College fell 
vacant owing to Schafer’s acceptance of the pro- 
fessorship at Edinburgh. In 1899 Starlmg was 
appointed. It was a wrench to leave his fine new 
laboratories, to the construction of which he had 
devoted so much time, but the emoluments of the 
Jodrell chair were greater, and the conditions at 
University College he deemed more favourable to 
the realisation of his ideals. Moreover, he was 
<letermined that it should not be many years before 
he would have a new Institute of nya OY at 
University College, for the planning of which the 
Guy’s laboratories would have served as useful 
«exercise. 

This determination came to fruition in 1909, 
when the present fine Institute of Physiology was 
«opened. Starling’s plan was not merely for a new 
neee school, in which he was naturally 
more particularly interested, but he wanted all the 
medical sciences at University College to have the 
E of more commodious and nobler build- 
ings. is original scheme was for an Institute of 
the Medical Sciences, including anatomy and 

harmacology as well as physiology, with a central 
ee Telo being well housed in the new 
mClinical School. At first only the physiological 
section was built, but a few years ago the erection 
of the whole institute, as originally contemplated, 
was rendered possible by a generous gift from the 
Rockefeller Foundation, the directors of which were 
edesirous of devoting funds in the interest of medical 
solence in London. That they chose this parti- 
«ular means of ing their aims was largely, if 
not entirely, due to Starlmg, and the noble Institute 
«f Medical Sciences with which University College 
is now endowed is a fine material monument to 
the memory of one who not only ee to -buld 
up @ great school of physiology in London and 
obtained an appropriate habitation for it, but also 
was a8 unsp in his efforts to secure similar 
ga ast for the other medical sciences. 
In 1923 Starling retired from the Jodrell chair 
and was appointed to a Foulerton research pro- 
fessorship of the Royal Society. He still con- 
tinued to work at Ce College, but was 
relieved of all administrative duties and all teaching 
except that of a small band of research pupils. 
His laboratories continued to be a centre Ni great 
activity, and a limited number of distinguished 
young aee from Great Britain and abroad 
still enjoyed the advan of working in close 
communion with one of the greatest masters of 


experimental physiology. It was a happy family. 


STARLING’S PHYSIOLOGICAL RESEARCHES. 

“ Only by following out the injunction of our great 
predecessor ey], to search out and study the 
secreta of Nature by way of experiment, can we ho 
to attain to & comprehension of ‘the wisdom of ihe 
body and the understandmg of the heart,’ ahd thereby 
to ihe mastery of disease and pain, which will enable 
us to releve the burden of maninnd.” (Starling, 
Harveian Oration, Royal College of Physicians, 1923.) 


Starling’s interest in physiology was general, but the 
subjects for Investigation which particularly attracted 
him were those physiological processes which seemed 
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capable of interpretation in terms of chemistry ancl 
physics. Whilst realising that adaptation was the 
esence of organism and had no counte mn 
manimate nature, he had not much sympathy with 
the neo-vitalists. In his wew, 1f the contraction of 
muscle was not understood, 1t was because we did not 
know enough about physics and chemistry or about 
muscle. 

He was always. from his student days, fascinated 
with the problem of the heart and the adjustment of 
ita action to varying conditions of the body, and his 
first paper, written with Baylias in 1891, was on tho 
electromotive phenomenon of the mammalian heart. 
Weller had recently studied the electrical variation of 
the excised heart and also of the heart1n stu by leading 
off from the neighbourhood of the apex and base 
respectively. It was evident to Starling that by 
photographing the movements of the capillary electro- 
meter, connected with electrodes placed in different 
sitions on the naked heart in the anmsthetised| 

ing annnal, much might be learnt of the nature of 
the cardiac contraction ; ın fact, that a new method 
of observation was at the disposal of the investigator. 
At that time, any sort of muscular continuity between 
the auricles and ventricles was denied, and the view 
that conductivity was due to some nervous network 
supplying the fibres was in favour. In this research 
he enjoyed the co-operation of Baylias. They set out 
to ascertain the course and tame relations of the wave 
of contraction m the ventmole, the nature of the 
transmission from auricle to vontricle and throughout 
the ventricle, and to examine critically Frédéricq’s 
reasons for regarding the nature of the ventricular 
contraction to be tetanic. 

They succeeded in showing (1) that the ventricular 
contraction is a single wave starting from the base; 
(2) that there is & netural- block at the auriculo- 
ventricular groove; (3) that the rate of transmission 
of the contraction wave 18 about 5 metres per second. 
This sounds commonplace at this time, when the 
asain abn 18 ın general use for clinical 
diagnosis, but their observations not only formod an 
important step in the development of our knowledge 
of cardiac contraction and in the interpretation of 
disease of the heart, but also, by sho what 
valuable information could be obtained by the 
electrical method, stimulated ite employment and 
accelerated the development of the electrocarciograph. 

They next explo the separate action of the vagi 


, and accelerator nerves on the auricles, on the ventricles, 


and on the conducting power of the auriculo-ventri- 
cular junction in the mammal. The effectes of these 
nerves on the hearts of frogs and tortoise had been 
previously studied by Gaskell and Heidenhain, ancl 
that of the vagi upon the auricle of mammals. 
Baylisa and Starling completed the story, showing 
that there was no essential difference between the 
hearts of mammals and cold-blooded anmnals, and that 
the vagus depreases conduction in auricle, auriculo- 
ventricular junction and ventricle, and that the 
accelerator nerves had the opposite effects on all 
three structures. 

Two other important papers dealing with the 
mechaniam of the oirculation were published by 
Bayles and Starlmg at this tıme. One was an 
exhaustive study of the simultaneous changes in the 
arterial and venous pressures of various regions of the 
body under & great variety of experimental conditions. 
The results showed the universal applicability of the 
oe of the orculation serene | out by Ludwig. 

ey said, in their paper, that the effects produced 
were such as might have been predicted by any one 
with a knowledge of the elementary principles of the 
circulation. However, nobody had predicted them. 
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The last contmbution of this first series of papers on 
the circulation was an analysis of smultaneous 
preesures in the sorta and ventricles of the heart 
an suu, by an ingenious method which was a vast 
unprovement on any hitherto devised. They used 
a continuous photographic record of the changes in 
volume of a small air-space at the end of a capillary 
glass tube connected with the aorta and ventricle 
respectively. This method was free from inertia and 
aperiodic. and they succeeded m obtaming a true 
record of the rapid vanmations occurring ın the 
ventricle and aorta and the precise relation of these 
to one another. Their measurements have been the 
tandard of reference ever aince. 


TRANSUDATION FROM THE VESSELS AND 
LYMPH-FLOW. 


In 1892, Starlmg, for a while, relinquished the study 
of the blood oirculation and turned his attention to 
the mechanism of lymph flow. The conditions deter- 
mining the equilibrium between the liquids ın the 
blood-veseels and tigsue spaces required exploration. 
Was lymph a transudation or an excretion ? Heiden- 
hain had recently published a stamulatmg paper on 
lymph formation, in which he concluded that normally 


filtration playéd no part in the formation of lymph, 
so in 1892 Starling went to work in the B u 
laborato 


Heidenhain had distinguished two kinds of lympha- 
gogues, and under his inspiration Starling set to 
work to make-a more detailed analysis of the effecta 
of one of them, peptone. In summarising his results 
he adopted the interpretation of Heidenham that the 
experimental facts concerning lymph formation could 
not be explamed by filtration and that it was oy 
to suppose a selective activity on the veasel Í 
However, on Aae to England he continued to 
work energetically at the problem of lymph formation 
and ted all of Heidenhain’s expermmentsa. He 
was able to confirm his facta but came to doubt the 
correctness of his interpretation. He searched for 
evidence of lymph-secretory nerves, but found that 
the nervous system could only influence lymph flow 
by altering vascular conditions. After years of ex- 
perimentmg he came to the conclusion that it was 
unnecessary to suppose a secretory activity of the 
endothelium, and that there was no expenmental fact 
inconmstent with the view that vp formation was 
a function of two factors, permeability of the vessel 
wall and intracapillary pressure. Nevertheless, there 
were a number of observations equally unintelligible 
on either hypothesis, and further work with Leathes 
and Tubby on the absorption of various solutions 
from the pleural cavities only emphasised that there 
was yet another factor concerned m determining 
whether fluid in or out of the capillaries. 

In 1896 Star discovered that the miseing factor 
required to afford a complete interpretation of the 
plrenomensa was the osmotic pressure of the colloids, 
to which the walls of the capillaries are relatively 
impermeable. It had hitherto been supposed that 
the oamotioc pressures of proteins, being 80 insignificant 
compared to those of salts, must be of no account in 
“physiological processes. The reverse is indeed the 
case, because it is only to the proteins that the mem- 
brane 18 impermeable. He therefore set to work to 
measure the osmotic preasures of the protems in 
serum and found them to be, though small, of a 
order of magnitude of the capillary pressure. e 
problem was solved. The inycrostatic pressure and 
the osmotic pressure supplied the balange of forces 
necessary to explain the experimental observations. 
These, together with altered permeability of the endo- 
thelium, are capable of supplying a reasonable inter- 
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pretation of sdema and pleural effusion, and formed 
the subject of his Arms and Gale lectures to the Royal 
College of Surgeons m 1926. 

Starling’s work on lymph formation occupied five 
years, and is of the beat he did. After long-contmued 
and difficult experimentation, combined with observa- 
tion of the highest order of accuracy, this hitherto 
obscure but fundamentally important region of physio- 
logy was finally illuminated by his dexterous experi- 
mentation and triumphant mmagmation. 


THs MOVEMENTS AND INNERVATION OF THE 
INTESTINES, 


When Bayliss and Star undertook this study, 
the nerve supply to the and large gut had been 
carefully determined by Langley aa Ardea. but 
of the working of the neuromuscular mechanism there 
were many discrepancies as to fact and opinion. 
After eighteen months’ careful experimenting, with 
appropriate recording methods devised for the pur- 
pose, they were able to reduce the previous ahaos to 
order and to summarise the mam facts concerning 
intestinal movementa ın a few simple statements. 
(1) That peristaltic contractions are true co-ordinate 
reflexes carried out by the local nervous mechaniam 
and independent of the connexion with the central 
nervous system. (2) Local stamulation of the gut 
eo excitation above, inhibition below. (3) 

eaides the local mechanism, every part of the gut 
18 subject to the control of the central nervous 
system through the splanchnics and vagi, the former 
being inhibitory and the latter contaming both 
augmen j EET fibres. This was as far as 
understan of the matter progressed untal Cannon 
introduced the method of aan by means of 
X-rays in an anımal fed upon a bismuth meal. 


PANOBEATIO SECRETION. 


The discoveries of Pawlow had determined the order 
of events ın gastric secretion and their co-ordination 
through the agency of the nervous system, but 
although he had found that no secretion from the 
ae occurred untal the acid chyme reached the 

uodenum, just how pancreatic secretion was called 
forth in an appropmate manner had baffled this 

t experimenter and his pupils. Popielski had 
etermined that the. mtroduction of acid into the 
upper part of the small intestine caused searetion 
from the pancreas, notwithstanding previous section 
of the bach and sym etlo or even complete exti 
tion of the solar plexus. He concluded, therefore, 
that secretion must be brought about reflexly, by 


means of some local nervons ap tus. 

Baylis and Starlmg started Eher investigations 
with the 1dea of deciding where this peripheral nervous 
mechanism was. They verified the facta stated 
by the Russian aioli but were unsuccessful 
in proving the existence of any nervous mechanism 
controlling pancreatic secretion. Nor could they dis- 
cover how secretion was brought about until they 
made the crucial experiment which led to the discovery 
of secretin. : 

I happened to be ese at their discovery. In an 
anmethetised dog, a loop of jejunum was tied at both 
ends and the nerves supplying rt dissected out and 
divided so that ıt was connected with the rest of the 
body sag gh hae blood-veasela. On the introduction 
of some w h oric acid mto the duodenum, 
secretion from the pancreas occurred and continued 
for some mmutes. After this had subaided, a few 
cubic centimetres of acid were introduced into the 
enervated loop af jejunum. To our rise, & 
sumilarly marked secretion was produced. [remember 
Starling saying, ‘‘ Then it must be a chemical reflex.” 
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Rapidly cutting off a further piece of jejunum, he 
rubbed its mucous membrane with sand in weak 
hydrochloric acid, filtered and injected it into the 
jugular vein of the animal. After a few momenta, 
the pancreas responded by a much greater secretion 
than had occurred before. It wasa t afternoon. 

Baylies and Starling followed T eir discovery in 
many important directions which space forbids me 
to mention. A method of obtammg natural pan- 
creatic juce was now available, and they made full 
use. of their opportunities to study it apes en and 
its conversion into trypsin by entero . Their 
observations were afterwards summarised and their 
mgnificance illustrated im their Croonian lecture to 
the Royal Booiety in 1904. 

Starling was also moved by them to much con- 
structive thought and further research on the chemical 
integration of the bodily functions erally. He 
le a the name ‘ hormones ' or chemical messengers 

or all such active principles formed m one part of the 
body and distributed by the circulation to exorte the 
normal functioning or stimulation of growth of other 
This fascinating story, embellished with a 
wealth of illustration, formed the subject of his 
Croontan lectures to the Royal College of Physicians 
in 1905, entitled ‘‘ The Chemical Correlation of the 
Functions of the Body.” 


- RRSMAROHES UPON THE IsoLaATED Hart, 


The behaviour of the heart had interested Starling 
from the time he was a house physician. His earliest 
work was upon the heart, and though he di 
into other flelds of investigation, the questions which 
intrigued him at that time always retained their 
fascination. In 1900 he returned again to their 
investigation. He had been attempting to dissociate 
the effects of asphyxia on the circulation into those 
due to diminished oxy and moreased carbonic 
acid tension I - He used the ‘spinal 
animal,’ that is, one in which the bram above the pons 
has been destroyed. He obtained some interesting 
information, but the observations were diffloult to 
interpret until he should be able to separate the effects 
of alteration in the Hace composition of the blood 
upon the heart itself. - 

To arrive at this, it was necessary to be able to 
record the influence of variations of carbon diomde 
and oxygen upon the mammalian heart isolated from 
the nervous and not subjected to any simul- 
tanequs m cation in ita nutritive state, in the 
inflow of blood, or in the amount of work it was called 
upon to do. To satiafy these requirements the heart 
must be isolated from the rest of the body and at the 
same time fed with a constant supply of perfectly 
oxygenated blood; it must be working under me- 
ohanical conditions completely under the control of 
the experimenter. This was accomplished by a device, 
now famous, known as Starling’s heart-lung prepara- 
tion, in which the lesser circulation is intact, but the 
only from the left ventricle to the right auricle 
are (1) through the coronary arteries, (2) an 

ificial connexion in which the resistance can be 
regulated. By appropriate means the 
flow in different 
recorded and also the volume of the blood circulation 
per unit time and the work done by the heart. If 
required, the gaseous metaboliam of the heart oon- 
tracting under various conditions can be studied. The 
limited amount of blood in circulation its analysi 
of its contents from time to time. F er, the method 
‘is admirably adapted to the observation of the direct 
effect of drugs, etc., upon the mammalian heart, 
working under every conosivable condition. ` Nor does 
this e the posmbilities of Starlng’s heart-lung 
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de e as an engine of research into cardiological 
a lems. The flow through the coronary circulation 
can, 1f Spei be diverted and measured so that 
change in the blood-supply to the cardiac muscle can 
be determined. 

After the perfection of this technique, a series of 
discoveries were made by Starling and his pupils, 
which, in conjunction with those of is, have made 
the laboratories of University College as famous a 
focus of research upon the circulation as was the 
laboratory of Carl Ludwig sixty ago. 

The years immediately ing the development 
of this method of studying cardiology were the most 
productive, from the point of view of scientific output, 
in Starling’s career. He was surrounded by enthusi- 
astio and devoted pupils drawn from all over the 
world. He had plenty of problems for them to attack, 
with every prospect of a reasonable reward for their 
efforta. Starling was unsparing in helping them 
towards their solution, often performing the more 
difficult parte of the experiments himself and after- 
wards writing their papers for them. 

Ft is only possible to indicate the principal researches 
undertaken and the more fundamental facts established 
by this happy band of discoverers until it was scattered 
by the gatbreck of war in 1914. Detailed accounta 
will be found in the a ge from his laboratory 
between the years 1910 and 1915. They are in no 
case merely qualitative observations but quantitative 
determinations. ‘The y hundreds of of 
the Journal of Ph nology ean other periodi uring 
this period. They show the marvellous power of the 
heart, apart from the nervous system, to adapt ita 
work in aocordance with the needs of the body as a 
whole, and also the exquisite mechanisms to enable it 
to do this within wide limita, without embarrassment 
or ent injury. 

the first case the effecta of variations in the 
tensions of o and carbon dioxide ın the blood 
upon the diastolic volume and output of the heart, 
on ita capacity for work, and on the flow through the 
coronary arteries, were determined. The heart was 
found to have an astounding power of utilising the 
o in the blood. When an isolated heart was 
fed with blood from an asphyxiated animal, the 
heart removed all but traces of oxygen. The oondi- 
tions controlling the rate of the heart-beat were studied, 
and the only influences found to modify the rate of the 
isolated. heart were tem ture, the volume of the 
inflow, and adrenalin. o maximum output of the 
heart was measured and found to be three litres a 
minute for a dog’s heart weighing sae ae Important 
observations were also made upon the energetics of 
the heart by determining the o used unit 
of work done. The inl dade quotients of the 
normal and diabetic heart were determined, and from 
these two seta of observations the efficiency of the 
heart as a machine working under various loads was 
determined. The ventr output was disoovered 
to be independent of the arterial pressure, but, on fhe 
other hand, it was found to be dependent upon inflow. 
From this it appeared that as the heart dilated and ita 
fibres were stretched, it worked with greater efficiency. 
This was afterwards shown to be the case by hise 
distingyished pupil Lovat Evans. 

The experiments upon the flow of blood through 
the coronary arteries showed that this flow was 
primarily dependent upon the arterial pressure, but 
that dilatation of the coronary system occurred when 
the carbon dioxide tension m the blood increased, 


when adrenalin was added, and most markedly when m» 


some metabolites, the product of the heart’s own 
activity, were added to the blood circulating. In the 
latter circumstances the increased flow through the 
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coronary arteries was out of all proportion to the 
pressure in the aorta, a further indication of automatic 
adjustment to a condition of stress. 

tarling having suppled us with a new method of 
Inquiry, Many competent physiologists could have 
ascertained much of the information outlined above, 
but there was one discovery which is peculiarly the 
e of his genius, namely, that cardiac muscle, 
uke voluntary, contracts more forcibly as it is 
stretched even up to the point when the texture 1s 
fractured. Therefore to work at greatest efficiency 
a heart must first dilate, which it inevitably does, as 
the preasure in front of it increases. This is what 
Star calla the “Lew of the Heart.” As he sad 
in the fine Harveian oration he delivered before the 
Royal College of Physicians in 1923, when he expounded 
m ample and beautiful e the results of his 
researches into the movements of the heart, ‘‘ The 
heart has thus the power of automatically increasing 
the energy evolved at each contraction in proportion 
to the mechanical demands made upon it, behaving in 
this way almost like a sentient, intelligent creature.” 


STARLING ’S SERVIOHS DURING THE WAR. 


After War broke out Starling became very unsettled. 
He wanted to go and fight. Persuaded, if not oon- 
vinced, that this was not the most suitable manner 
in which to satisfy his strong tribal instincta, he jomed 
the R.A.M.C. as a Captain and was for some time a 
medical officer at the Herbert Hospital. Later, as the 
scientific -resources of the country were mobilised, he 
was made Director of Research at Milbank and was 
busy expermmen with defensive methods against 
poison gases. In this he rendered invaluable service 
to his country, and no one could be better to control a 
research laboratory. However, at the end of 1916 he 
was exalted to the rank of Lieut.-Colonel and sent as 
Chemical Adviser to Salonika, where he had nothi 
to do. Maybe his impatience of official methods 
embarrassed the authorities. In 1917 he resigned his 
commision, deeming that he could be of greater 
Service as & civillan. 

At that time food-shortage seemed most likely. to 
decide the issue, and Starling became chairman of the 
Royal Society Food Committee and was largely 
responsible for the value of the advice given by it 
to the Government. Afterwards he was scientific 
adviser to the Ministry of Food, and British scientafic 
delegate on the Inter-Allied Food Commission. 

In all these capacities Starling rendered yeoman 
service. He soon had a mastery of the necessary 
facta, and he was by nature and training able to 
marahal them comprehensively and arrive at definite 
conclusions. He was never ‘havering,’ and he 
impreased all those statesmen and officials with whom 
he had to deal. It 1s doubtful whether any other of 


our physiologista could have sérved us so well. 


o LATER RESEAROHES ON THE CIROULATION. 


For a while, after the War, Staring’s work was 
seriously curtailed owing to ill health, which finally 
necessitated a serious surgical operation. However, 
ins1920 he was back in at work, with Anrep, on 
the central and reflex regulation of the circulation by 
an ingenious cross-circulation method built up on his 
itera red re tion. In this method the amoula- 
tion thro the brain of an animal is entirely under 
the control of the experimenter, while the animal’s 
own heart supplies the rest of ita body. 

A notable overy was that, whereas rise of aortic 
reassure leads to dilatation of the blood-veesels so 
ong a8 the depressor nerves are intact, o in the 

blood-pressure in the supply to the brain produces the 
reverse change in the preasure of the reat of the body. 
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These fundamental laws of vasomotor regulatior 
were suspected but never before established. 


TER SECRETION OF URINE BY THE ISOLATED 
Koxa. 


The heart-lung preparation affords a means by 
which any isolated organ may be fed with arteria 
blood of known composition at any demred pressure 
rate of flow, and temperature. It is thus possible tc 
study the functions of an organ a from nervoue 
influences and from the chemical influences whick 
may arise in consequence of modifications in the blood 
caused by other organs of the body. After numerous 
attempts, Starling and Verney succeeded ın main- 
taming the isolated kidney in such a condition that it 
would secrete abundant urine. 

By this method, which demands extraordinary ex- 
perimental skull, Starling has opened a new chapter 
on the physiology of renal secretion. Already, many 
new facts. and others which were previously only 
matters of surmise, have been discovered and estab- 
lished. His observations with Verney and in ool- 
laboration with Enchholtz have shown that the 
glomeruli filter from the blood plasma ita non-protein 
constituents, and that by using hydrooyanio acid to 
suspend tubular activity, a pure glomerular filtrate 1s 
obtained from the ureter. ee that, whilst urea and 
sulphate are secreted by the tubule cels, water, 
chloride, bicarbonate and glucose are re-absorbed by 
the tubule cells from the pee lar filtrate. Pituitmn 
increases the amount of chloride and decreases the 
amount of water eliminated. 

The influence of the pituitary eee upon the 
secretion of the kidney was particularly studied by 
Starling’s pupils, Hichholtz and Bruhl. Their experi- 
ments suggest that the inability of the isolated kidney 
to secrete inorganic phosphate is due to the absence 
of the pituitary hormone. If this be go, it is another 
discovery of a chemical correlation of the body for 
which Starling ıs largely responsible. 

These researches on the isolated kidney were in full 
mE in April when Starling left for the holiday 
whioh was long overdue. They were affording most 
important ta, and doubtless, had he been spared 
to continue them, he would. with his unmvalled ex- 
perimental skill, ultimately have succeeded in olarify- 
ing our sachet of uri secretion as,he had laid 
bare the principles invol in the self-adjustments 
of the heart to physiological requirements. 


STARLING AS A THACHER. 


Starling was a fine teacher. He had not a 
natural gift of oratory, but by practice he early 
became & good, coherent and agreeable speaker. 
He had a happy way of finding telling phrases to 
emphasise the main points of his discourse, and 
sometimes, when feeling deeply, he was eloquent. 
His enthusiasm was infectious, and his pupils 
enjoyed his lectures. His influence as a tsaar 
was, however, not confined to those who had the 

rivilege of sitting at his feet. His “ Principles of 
” is the best text-book on the 
subject in the Engli , and is widely used 
by students on both sides of the Atlantic. It has 
also been translated into Spanish. As a teacher 
to research students he was ideal. He loved the 
companionship of young men. To every one, 
provided only that he were a serious inquirer after 
truth, he was ready to extend help, encouragement 
and friendship. l 
An account of Starling’s scientifio career would 
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be incomplete without allusion to the part played. 
in it by his wife. In 1891 he married Florence 
Wooldridge, the da 
They were inseparable companions. With unse 
devotion she hel him more than will ever be 
known. They discussed all his projects together, 
and for many years she performed for him all the 
functions of an efficient secretary. Further, in 
addition to the responsibilities of OEE j their 
four children, she bore on her shoulders l E e 
of the humdrum duties of his life, thus releasing the 
more energy for his work. 

Starling was the recipient of many academic 
honours. Honorary degrees were conferred upon 
him by the Universities of Dublin, Sheffield, 
nee en Brealau and Heidelberg. He received 
the eg fe edal in 1907 and the Royal Medal of the 
Royal iety in 19138. What place amongst the 


hter of Sir Edward RETE ; 
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great discoverers in medical science should be 
allotted to Starling must be left to the judgment 
of posterity, but it will be generally conceded by 
his contemporaries that he was one of the foremost 
le of our time, and that no one since 
Hacer so greatly advanced our knowledge of 
the action of the heart. 
eg no man gave more devoted service to 
science, Starling’s interests were many-sided. He 
loved music, he loved beauty, he loved a fight ; in 
faot, he loved life. Thb t charm of his com- 
panionship was, in part, due to his extraordinary 
ertness and boyish enthusiasm; like 
Peter Pan, he refused to grow old. His death 
means a sad loss to all of us and will be felt not 


least by the generations of ils who have been his 
companions during his lifelong search for new 
knowledge by experiment. C. J. MARTI. 


News and Views. 


Iw a supplement to Natures for July 8, 1926, Dr. 
G. E. Hale described his recently completed spectro- 
helioscope—a visual instrument for observing solar 
phenomena in monochromatic light—and indicated 
its large scope in exploring the higher parts of the 
sun’s atmosphere. On p. 708 of our issue this week, 
Dr. Hale gives us some of his resulta obtamed during 
the last few months from observations of the hydrogen 
gases involved in the upper part of the vortex of a 
sunspot and ita attendant region of disturbance. The 
particular problem to which he has applied his instru- 
ment is to determine whether the characteristic 
appearance of whirl-formation of the hydrogen flooculi 
surrounding sunspots is hydrodynamical or electro- 
magnetic in origin. These hydrogen whirls, depicted 
on photographs taken in monochromatic light of Ha 
by the spectroheliograph, had previously been closely 
etudied by Dr. Hale, who found the evidence incon- 
clusive for an explanation of their exact nature, for 
they appeared to be unrelated to what is presumably 
@ periodic reversal every 11} years of the direction 
of whirl of a deeper-seated vortex which gives rise to 
the magnetio fleld of a sunspot. He is now able to 
show in the present article that his recent observations 
afford a more oritical test, which proves to be against 
the electromagnetic explanation. He states, however, 
that there still exist several difficulties in the way of 
explaining the.structure of the flooculi along purely 
hydrodynamical] lines. 

OnE great advantage of the spectrohahoscope is 
that it permits the pbeerver to watch continuously the 
movements of the solar gases, and by means of a ‘line- 
shifter’—a neatly devised accessory — the radial 
velocity of separate portions of a flocculus can readily 
be estimated. Although photographs of hydrogen 


flocculi strongly suggest movements of inflow or out-. 


flow, the reality of such motions has, as a general 
rule, been difficult to establish even from a long series 
of daily spectroheliograms or from others taken at 
shorter intervals, With his spectrohelioscope, Dr. 
Hale has now seen a number of these flooculi being 
drawn into spot& with accelerated velocities, in one 
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instance increasing from 22 to 50 km./seo. at cor- 
responding distances of 56,000 km. and 20,000 km. 
from the centre of the spot. These and other observa- 
tions of moving masses of gas in the near vicinity of 
spots have an important bearing on the motions of 
related prominences which have been recorded from 
time to time: The possibilities of this instrument and 
the remarkable observations which have already been 
made with it are of the greatest interest. 


Tax commemoration of Huxley’s birthday by an 
annual lecture delivered at the College with which 
most of his teaching life was associated, is a new 
institution, which the Imperial College of Science 
owes to ita Rector, Sir Thomas Holland, who himself 
was an old pupil of Huxley’s. The first lecture in the 
series was delivered by Prof. E. B. Poulton in 1925 
and was of a charming and intimate biographical 
character. The second lecture, by Dr. P. Chalmers 
Mitchell, should have been delivered last year, but 
had to be postponed owing to the general strike. It 
was delivered on May 4 of this year. Dr. Mitchell 
took as his title, “ Logic and Law in Biology,” and, 
as was to be expected, he delivered an admirably 
lucid and incisive addreas. Dr. Mitchell’s thesis was 
that it is a weakness of the human mind to invent 
imaginary entities to account for-the flux of things, 
and that of these entities the idea of ‘law’ is the 


_most universal. He pointed out that Huxley had 


said that every law is a construct of the human 
intellect, and no more exists outside us than ddes 
colour. Dr. Mitchell then went to scourge the 
concepts of ‘ vitalism,’ ‘ orthogenesis,’ and ‘ emergent 
evolution.’ If we get rid of all these conceptions, 
what remains? According to Dr. Mitchell, an“ 
increase of ‘plain materialistic explanation. But 
many -will ask: Is not ‘ materialistic explanation ’ 
itself an imaginary concept ? There was, in fact, an 
aura of nmeteenth-century materialism and scarcely 
veiled ‘ episcopophagy ’ about Dr. Mitchell’s address 


which was admirably in keeping with one phase of ‘ 


Huxley's character. But the same Huxley who on 
one occasion seid that it was as absurd to talk of the 
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‘ vitaliam ’ of an anmal as of thé ‘ horologity’ of a 
clock, on another occasion declared that he was not 
a materialist because he could not concerve of matter 
apart from mind to picture it in. 


Dr. CHALIORS MITCHELL referred to biogenesis—the 
chief stumbling-block in the way of the thorough- 
going materialist. He pointed out that Hurley fully 
admitted that all life comes only from ee 
life, but that he claimed the right to ‘imagine’ 
éondition in the past when life had arisen from doad 
matter. If science is the determination and measure- 
ment of the processes gomg on now and their imaginary 
prolongation into the pagt and the future, and if this 
procedure leads to the mference that a discontinuity 
occurred, then the scientific attitude 18 to recognise 
frankly that this 18 60. To say that it could not have 
been so, is to. introduce an a priori conception such 
as Dr: Mitchell justly deprecates. Indeed, many 
biologists will maintam that Lord Kelvin’s famous 
assertion that there are in the history of the universe 
at least two discontinuities which the theory of 
development cannot get over, namely, the primary 
concentration of energy and the beginning of lfe, 
remains as justified to-day as when he made it. Dr. 
Mitchell referred to numerous investigations which 
he claimed are reducing the gap between the living 
and the non-living. To the opposite school of thought 
the trend of the recent mvestigation is not in this 
direction. A few years ago it was thought that 
Amoba could be succeasfully imitated by a drop of 
rancid oil, and that all ita motions were due to surface 
tension; now, a recent investigator tells us that if 
Amosbsa were the size of a dog, no one would refuse 
to call its actions intelligent. 

BIoLOGIsTs will be surprised to learn that Prof. 
Julian §. Huxley is resigning the chair of zoology in 
King’s College, London, to which he was appointed 
less than two years ago. We understand that Prof. 
Huxley will still contmue to be attached to King’s 
College in an honorary capacity, but he intends to 
devote himself entirely to writing and research. 
Thus a new situation is created with regard to the 
purveyors of knowledge and their relation to academic 
institutions, a situation which all who are concerned 
with the spread of knowledge will do well to examine 
thoroughly. With the spread of popular education 
and the use of applied science there has come mto 
existence not only a large body of the general public 
which desires further knowledge. but also, in the shape 


of cheap printing, broadcasting, instructional films, 


and the systematisation of popular lectures, the 
means for gratifying this desire without recourse to 
* formal lectures at a college or university. The use of 
broadcasting and the cinematograph is now being 
officially encouraged for instruction in schools. The 
successful ‘libraries’ issued by various publishers, 
such as the Home University Library, Benn’s new 
Sixpenny Library, and other similar ventures, ahow 


=m what can be done with educational series; works like 


Wells’s “ Outline of History,” what can be done with 
the single book; the Unrversity Extension Lectures 
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and the classes arranged by the Workers’ Educational 
Association—which some members of the Royal 
Commission on Oxford and Cambridge thought the 
most important innovation in university practice 
which had ever occurred—the Chautauqua, the 
organised lecture-toura of the United States, what 
can be done with lecturing partly or wholly detached 
from academic institutions. l 

Tuusu gateways to knowledge are of great import- 
ance to the learner; but their importance to the 
teacher seem not yet to have been fully realised, 
They imply that an increasing number of those who 
are interested in teaching or in the pursuit of know- 
ledge for ita own sake will be able to make a livelihood 
without lecturing to studenta in & college or university. 
On the other hand, it will obviously be of advantage 
to such workers to be connected in some: way with 
academic institutions, with their facilities for research 
and study and their atmosphere of learning; it will 
equally be of advantage for the academic institutions 
to be associated with any new means of spreading 
knowledge, and with any one, whatever his method 
of obtaiming a livelihood, who desires to devote his 
energy to pure research. It will be interesting to see 
how educational organisation will adapt itself to the 
new situation which is thus ansing, and in particular 
to follow the success of this new and ‘courageous 
venture of Prof. Huxley. 


In the past twenty-five years, the Appomtments 
Board of the University of Cambridge has effected 
quietly a noteworthy revolution in the attitude of 
-tutors and undergraduates towards the business world 
and of the business world towards the universities. 
Where formerly men looked to an academic life, to the 
Civil Service, or to one of the profeamons as a natural 
sequel to a successful university career, now in grow- 
ing numbers they are looking to the world outside, and 
the outside world 1s more and more seeking for men 
‘of proved ability with a university training. The 
immediate result is at present most apperent in the 
Far East, where, for example, Sir John Jordan has 
described the Cambridge graduates as having ‘‘ changed 
the face of business in China,” and where the great 
oil groups are relying with confidence to their stafis, 
mainly university men, to enable them to maintain 
their lead throughout the world. Firms and industrial 
organisations m Great Britain are also more and more 
inclined to turn to the universities for their adminis- 
trative appointments, and along with this is a growing 
demand in industry for trained scientific workers for 
chemical, physical, geological, engineering, forestry, 
or agricultural work. The Appointments Board at 
Cambridge has, through its secretary, Mr. H A. 
Roberta, gained the confidence of the business world 
and of Government departments, and serves now as 
‘the natural channel for meeting their demands. In 
meeting these demands satisfactorily it has also 
stimulated a wider demand. It will be of interest to 
watch in the coming years the reaction of this larger 
demand on the conditions of the alternative careers 
which are losing ground at present m the order of 
choice of the young graduate. 
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A PRELIMINARY programme has now been iasued of 
the Leeds meeting of the British Association, to be 
held on Aug. 831-Sept. 7, under the presidency of Bir 
Arthur Keith. The president’s address will be de- 
livered in the Majestic Cinema, City Square, on 
Wednesday evening, Aug. 31, on the subject, ‘‘Darwin’s 
Theory of Man’s Descent as it stands To-day.” Even- 
ing discourses will be given to members of the Associa- 
tion ın the Albert Hall, Leeds, on Sept. 2 by Prof. 
F. A. Millikan on ‘‘Coamic Rays,” and on Sept. 5 by 
Dr. F. A. E. Crew on “The Germ-plaam and ite 
Architecture.” Public lectures are being arranged for 
Leeds and the neighbouring towns. Several excur- 
sions to local places of interest and to works and 
factories in or near Leeds are being organised, & civic 
reception will be held in the Art Gallery on Sept. 1, 
and the University will hold a reception on Sept. 6. 
The reception room during the meeting will be at the 
Town Hall; the local honorary secretaries for the 
meeting are Mr. James Graham and Prof. A. Gilligan, 
Education Department, Calverley Street, Leeds. 


In the issues of the Morning Post for May 4 and 
succeeding days, Dr. T. W. Gann publishes a further 
report on his investigations of Mays rume m Yucatan 
in the present season. Writing from Belize, he says 
that his last expedition has proved somewhat eventful, 
his larger motor boat having been wrecked and the 
smaller left behind badly damaged, while the greater 
part of his equipment has been lost. At Ambergris 
Cay, off the north coast of British Honduras, he 
found evidence that this ialand had once been in- 
habited by a branch of the Maya who had developed 
along lines of thar own. They worshipped a god, a 
short, round-faced, masked individual like nothing 
known on the mainland. Dr. Gann’s objective was 
Tuluum, where he proposed to vimt the jealously 
guarded country of the Santa Cruz Indians, the only 
pure-blooded descendants of the ancient Maya. Before 
reaching 'Tuluum, however, he landed at a place called 
Majanal, just south of Espiritu Santo Bay, on a 
report from his pilot that there were ruins m the 
neighbourhood. A search revealed a aity literally 
buried in sand, which lay in terraces. On the highest 
of these, huge square stones were still exposed. The 
preservative qualities of sand should make thw a 
profitable ste for future excavation. 


On reaching Tuluum he found the ruins cleared of 
vegetation, and learnt later from the chief of the Santa 
Cruz Indians, by whom he was most hospitably re- 
ceived, that although they had a chapel in their 
nearby native pusdlo, the tample was held in venera- 
tion and used by them. Dr. Gann took part in an 
elaborate religious ceremony in the old Maya temple 
before a cross draped with a native woman’s skirt, 
and before which jabin branches were placed, this 
being the herb held peculiarly sacred to their gods 
by the ancient Maya. The celebrant at the service 
was a woman, the widow of the priest who had 
recently died leaving a son too young to learn the 
prayers. She conducted the service in Spanish, 
although she knew no word of the language, but the 
responses were given m Maya. The service opened 
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with a fumigation of every one and the temple with 
aromatic resins to drive away the devils, and con- 
cluded with the drinking of a bowl of a mixture of 
ground corn and honey. Dr. Gann was able to collect 
much interesting information about the beliefs and 
customs of these survivors of the ancient Maye race, 
and obtained a unique photograph of the idol which 
they dread as an embodiment of evil. 


AN interesting series of copies of frescoes from 
Theban tombs has beeh placed on exhibit in the 
British Museum on permanent loan. They have been 
executed by Mrs. N. de Garis Davies and belong to 
Dr. Alan Gardiner, but will ultimately become the 
property of the Museum. With the exception of 
copies made for the Metropoltan Museum of New 
York, this is the only representative collection of 
reproductions of this class of Egyptian art. The 
examples which have been chosen for exhibition go 
back in date to so early as 2150 B.o. They have 
been selected especially with the view of covering as 
wide a field as poamble in ulustration of the social life 
and history of the early Egyptians. The earliest 
example shows women baking cakes. A representa- 
tion of women at a feast of 1420 B.o. is interesting a6 
illustrating the custom of placing solid unguenta on 
the head at a feast, which melted and ran down over 
the hair, face and even garments. The motives of 
conventionalised spirals and lotus flowers used as the 
decoration of the ceilings of tombe are illustrated m 
frescoes of about 1800 B.o. A cat seated beneath the 
chair of its mistreas and another eating fish, from the 
tombs of the astronomer Nakht and the Harbour 
Master are successful examples of Egyptian realism, 
more happy, indeed, than the leashed hound from the 
tomb of Rekhmire. Paintings showing relations with 
Crete are well represented. A drawmg from the tomb 
of Tut-ankh-amen’s governor of Syna will no doubt 
prove attractive on the ground of ita associations. 
Among other features represented are negroes carrying 
tribute, and Ethiopians with cattle having fetishes on 
ther horns, golden rings and a giraffe. There are 
also shown cattle, mourning women ın a boat, and 
Kenre and his wife Mutemmia drinking from a pool 
in the fields of the dead. As an exhibit the collection 
is one of the most attractive and, possibly, instructive 
now m the gallery. 


Tr is announced that a decision taken at the oon- 
cluding meeting of the International Congress of 
Orientalista at Athens in 1912 that the next meeting 
of the Congreas should be held at Oxford 1s to*be 
given effect. With the consent of the Vice-Chancellor 
of the University, the seventeenth International Con- 

will be held there during the week beginning 
Aug. 27, 1928. The approval of the Royal Asisti 
Society has been obtained, and the leading oriental 
societies of France, Italy, Germany, Holland, and 
America have signified their intention to take part. 
The arrangements for the meeting are in the hands 
of the members of the Oriental Faculty of the Uni- 


versity. It is to be hoped that the Congress will be «=== 


atrongly supported, for circumstances combine to give 
it a special importance. During the interval which has 
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elapsed since the last meetifig the international bonds 
of common study have been stramed and broken, 
while for Great Britain as an Empire with vital interesta 
in the Middle and Farther East, the course of eventa 
since the War.has given a peculiar significance to the 

. subject-matter with which the Congress deals as one, 
and not the least important of the avenues by which 
we may arrive at an understanding of the mind of 
the various Eastern races. In the circumstances, no 
more appropriate meeting-plece for the Congreas than 
Oxford could be found. We trust, therefore, that 
the Oriental Faculty of tHe University may receive 
wide public support. 


THE new laboratories of the Metropolitan Asylums 
Board at the Park Hospital, Hither Green, London, 
8.E., were opened on May 9 by Mr. Neville Chamber- 
lam, Minister of Health. The buildings, which have 
cost about £13,500, have bean equipped for research 
on the primary causation of mfectious diseases and 
particularly acute fevers. Mr. Chamberlain, in his 
addreas, said that about 5 per cent. of the children 
born m London die from infectious disease before 
reaching twenty years of age. Apart from the suffering, 
this constitutes a great waste of human material, and 
Mr. Chamberlain expressed surprise that local authori- 
ties throughout Great Britain, which have to meet 
expenditure for isolation hospitals and treatment of 
infectious disease, have not done more in the past to 
discover the causes and means of prevention of such 
diseases. The resulta already achieved by the 
investigation of scarlet fever and diphtheria have been 
most encouraging and have abown that money spent 
on research in this field is a good mvestment. 


On Tuesday, April 26, a numerous party of members 
of the Uluminating Engineering Society and friends 
paid a visit to the National Physical Laboratory, 
Teddington, and were afforded an opportunity of 
inspecting the Photometric Section under the super- 
vision of Mr. J: W. T. Walsh. Some of the moat 
interesting features of the work were summarised by Mr. 
H. Buckley, who pointed out how it has become inter- 
Inked with that of other bodies, such as the Iluminat- 
ing Engineering Society, and directed attention to 
the variety of researches bemg conducted for Govern- 
ment departments. In addition to the important 
work dealing with the unit of light, such problems as 
the design of picture galleries, the requirements for 
ahips’ navigating lights, the effecte of glare, the 
refation between illumination and the carrying out of 
fine work, and reflection of artzficial hght from road 
surfaces have been studied. The visitors were afforded 
an opportunity of seeing the apparatus for such testa 
“in operation, and much interest was taken in the 
equipment, notably the new 10-ft. diameter mtegrat- 
ing sphere now installed. It was recalled in the 
discussion that the problem of devising a primary 
standard of light was raised in a comprehensive paper 
on photometry read by Prof. J. A. Fleming nearly 


twenty-five years ago. Research on ths difficult 


problem is still proceeding at the National Physical 
Laboratory and elsewhere. 
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Tus annual cider-tasting day took place at the 
University of Bristol Research: Station, Long Ashton, 
on Thursday, May 5. The gathenng was a record 
one, about 1000 visitors—mainly fruit growers, cider 
makers, and agriculturistea—being present on the 
occasion. In addition to the usual display of single 
variety ciders made during the past season from the 
1926 crop, there were exhibited ciders made from 
apples submitted by farmers of the surrounding 
counties in connexion with the Institute’s scheme of 
cider-apple competitions. These competitions are 
designed to demonstrate to farmers the ader-making 
values of the various varieties grown m the different 
locahties and to stimulate interest in the growing of. 
high-grade cider fruit to meet the greatly increased 
requirements of the cider industry. The competitions 
are , extremely popular with the farmer, and have 
proved of definite value to the Station for research 
purposes. During the day, parties of visitors were 
conducted around the laboratories and field plots by 
members of the Station staff, who demonstrated the 
practical results of the Institute’s research work on 
problems of frut culture. Special parties of fruit 
growers were organised for demonstrations of the 
results of research work on strawberries and for 
practical demonstrations in the making of spray 
fluids. Demonstrations of the use of various new 
models of motor-driven cultivators suitable for use in 
fruit plantations and of the latest types of spraymg 
machines for applying spray fluids and ‘ dusta’ were 
given by commercial firms throughout the day. 

Dra. L. Paanptn, professar of applied mechanics in 
the University of Göttingen, has been awarded the 
Gold Medal of the Royal Aeronautical Sqciety, in 
recognition of hia work on aerodynamics. The medal 
will be presented on May 16, when Dr. Prandtl will 
deliver the fifteenth Wilbur Wright memorial lecture. 


Ir will be remembered that a fund was subscribed by 
friends and old students of Dr. J. A. Fleming for 4 
portrait to be presented to University College, 
London, in commemoration of his forty-two years’ 
tenure of the chair of electrical engineering in the 
College. The portrait, which was painted by Sir 
William Orpen, ia considered to be an excellent 
likeneas, and is being exhibited m Room XI. at the 
Royal Academy. 

_ Me. T. H Savory, Biological Laboratory, Malvern 
College, Worœ., informs us that he is at present 
engaged in the compilation, for the Welah National 
Museum, of a list of the spiders of Wales, to accom- 
pany a type collection which has recently been 
presented to the Museum. , Records are not numerous, 
and it is desirable to be complete, if poasible. Mr. 
Savory would therefore be glad to know of any work 
on Welsh spiders which has not been published or is 
not generally accessible. R 

INFORMATION has been received of further dis- 
coveries bearing upon the early peoples of East 
Africa by Mr. L. 8. Leakey of the East Africa Stone | 
Age Expedition. Portions of thirty-six akeletons have 
now been unearthed, of which twenty-six were found 
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in the Elmenteita district. Aooorditg to a dispatch 
in the Times of May 4, Mr. Leakey considers the 
Elnenteita type to be even more primitive than that 
discovered at Nakuru in December last. In particular 
the nose 18 narrower, some individuals having a nasal 
index of 44. As a race they were tall, and differ 
markedly from the existing peoples of Kenya. 


THe council of the Institution of Civil Engineers 
has made the following awards in respect of papers 
read and discuased at the ordmary meetings during 
the seasion 1926-27 : Telford Gold Medals to Mr. I. J. 
Jones (London) and Mr. T. B. Hunter (London); a 
Watt Gold Medal to Mr. Gerald Curry (London); and 
a George Stephenson Gold Medal to Mr. A. L. Bell 
(Malta); Telford Premiums to Mr. A. W. Stonebridge 
(Bombay), Mr. P. R. Roberts (Barrow-in-Furness), 
Mr. A. C. Anderson (London), and Mr. George Ellison 
(London); a Manby Premium to Prof. Douglas Hay 
(Sheffield); and a Trevithick Premium to Mr. Powys 
Davies (India). 

THe Paris correspondent of the Times announces 
that Baron Edmond de Rothschild, who has already 
done great service to scientific research in France by 
creating the Rothschild Foundation, has made another 
gift of 30,000,000 france to the foundation for the 
purpose of endowing an institute for physical and 
chemical research as applied to biology. The work 
of the institute is to be conducted by a committee 
consisting of Profs. Jean Perrin, Job, and André of 
Paris, and M. Pierre Girard. 

APPLIOATIONS are invited for the following appoint- 
ments, on or before the dates mentioned :—A junior 
assistant hydrographic surveyor under the Port of 
London Authority—The Staff Manager, Port of Lon- 
don Authority, Trinity Square, E.C.8 (May 18). 
lecturer in pharmacology and therapeutics at St. 
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Bartholomew's Medical College—The Dean of the 
College, 8t. Bartholomew's Hospital, E.C.1 (May 20). 
A junior scientific assistant for Admiralty Research 
—The Secretary of the Admiralty (C.E. Branch), 
Whitehall, 8.W.1 (May 21). A full-time lecturer 
in chemistry at the Polytechnic, Regent Street— 
The Director of Education, The Polytechnic, 809 
Regent Street, W.1 (May 28) A full-time teacher 
of geography at the City of London College—The 


‘Secretary, City of London College, White Street, 


E.C.2 (May 27). An asdistant lecturer in physiology 
in the University of Birmingham—tThe Secretary of the 
University (June 1). A professor of zoology at King’s 
College, London—The Academic Registrar, University 
of London, South Kensington, 8.W.7 (June 2). A 
part-time research organiser under the Research Fund 
Committee of the Institute of Brewing—The Secretary, 
The Institute of Brewing, Brewers’ Hall, Addle Street, 
H.C.2 (June 8). A full-time lecturer in electrical engin- 
eering at the Borough Polytechnic Institute—The 
Principel, Borough Polytechnic Institute, Borough 
Road, 8.H.1. An assistant master for electrical engin- 
eering at the Rugby Technical Schoo}—P. I. Kitchen, 
61 Clifton Road, Rugby. A graduate to teach botany 
at the Erith Technical College—The Principal, Technical 
College, Erith Road, Belvedere. A full-time mistress 
for mathematics and science at the Girls’ Trade School 
of the Borough Polytechnio Institute—The Principal, 
Borough Polytechnio Institute, Borough Road, 8.E.1. 
A part-time mistrees for hygiene, physiology, health, 
and science subjecta at the Borough Polytechnic 
Institute—The Principal, Borough Polytechnic Insti- 
tute, Borough Road, S.E.1. 


Ernata.—In Narune of April 30, p. 629, ool. 1, 


A | line 29, for ‘‘Haustein”’ read “ Hanstein,” and line 47, 


for “Sonéges”’ read ‘‘ Soudges.’’ 





Our Astronomical Column. 


GLOBULAR CLUSTERS AND SPreat Nesuta.—An 
article by Mr. A. R. Hinks in the Nineteenth Century 
for May gives a vivid acoount of the great en . 
ment of our conception of the size of the visible 
cosmos that has resulted from the work of Hale, 
Shapley, and Hubble at the great American observa- 
tories. The various stages in the deduction of the 
absolute magnitudes of the Cepheids are lucidly de- 
soribed ; but one aye a pas proof, the praotically 

ect y of t estial spaces, seams to 
Pood Hemp senate than is given in the article. 
The shortest proof appears to be the aimultaneity of 
phase in light of different colours, whereas their speeds 
would be different in an absorbing medium. 

Mr. Hinks was the first to detect the asymmetrical 
arrangement of the globular clusters: they lie in 
one hemisphere of the sky, with its pole in the ; 
Further, their number is limited to about ninety, and 
no increase in optical power seems to add to it, so 
that they belong to a rather special class of objecta, 
the curious grouping of which is still ueo lained and 
merits further study. 

Brief allusion is made in the article to Prof. Hubble’s 
recent paper in the Astrophysical Journal, in which he 

j a distance of 140,000,000 light years to the 
EN visible spiral nebulw. Representing the dis- 
tance of a Centauri as one inch, these objects would 
be 550 miles away. Some verses by G. M. Minchin 
appeared in NaToRE, April 14, 1898, p. 564. One 
verse ran : 
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“ For, the rays that reach me here 
May have left your photosphere 
Ere the fight of Waterloo— 
Ere the pterodactyl flew !” 
The last line was probably intended as a bold ex- 


aggeration, but Hubble’s result would make it literally 
true. 


ASTROPHYSICS IN Russ1a.—The State Astrophysical 
Institute of Russia is publishi (Memoirs), the 
first valume of which appeared in 1922, the second in 
1923, and two of the current third volume 
in 1925 and 1926, respectively. The contenta 
of the published volumes are very varied, beth 
theoretical and those elucidating various 

ractical paints of astrophysics being well represented. 

o the | see category belong papers V. A 
Kostizyn on masses of stars and on equilibrium of 
radiation in stars; those by V. G. Fesenkov on th8 
evolution of the solar system, on cosmic refraction, 
on the structure of the clone “pol from photametrio 
observations, and others. me of the practical 

rs deal with the aga of stellar photography 
In particular cases; B. V. Numerov describes a new 
method of determination of orbits and of caloulation 
of ephemerids; E. K. ie 
properties of air and of clouds (with an lanation 
of variations in the brightness of Venus). © latest 
volume contains a catalogue of equatorial componenta 
of velocities of 1470 stars. 


writes on photometries™™= 
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Research Items. 


Paa-Corumsian Huasrao Mounps it THE TAN- 
r1oo Regios, Maxioo.—Municipal and other work 
carried out at various times in the Tampioo district 
of Mexico, which has necessitated the demolition of 
a number of the many mounds in the area belongi 
to the Huastec civilisation, has at the same time 
made it le to form an accurate idea of their 
composition and structure. A number of observa- 
tions of a series of mounds on one of the haciendas 
and on a series on the Colonia Flores on the north- 
western environs of Tampico are recorded in 6 
paper contributed to the Journal of the Royal Anthro- 

ical Instituts, vol. 56, pt. 2, by Mr. John M. Mur, 
who has been assisted in mapping of the mounds 
by Mr. Cecil Drake. The fain were used as the 
foundations for buildings, and were clearly raised or 
reconstructed from time to time, a cement floor being 
laid on each occasion. Sometimes as many as five 
floors were found in one mound. 8 were built 
for easy ascent to the floor of occupation, which in 
all likelihood was covered by a wooden structure. 
Any material conveniently available was used— 
shells, stone slabs, and even asphalt. Where no 
other material was available, soil was used. Oyster 
shells from plestocene deposits were abundant on 
e Ca lonin: Fiore eile sand ward leo deed footers 
the cement floors. In one of the mounds a4 painted 
en es found which had been executed in 4 
red colour and then a tly coated over in 
black. The drawing is 270 oam. long and 185 cm. 
wide and is approximately rectangular, resembling & 
ground plan in appearance. On the cement floor 
underlymg this was found another painted design 
similar in character but more elaborate and complete. 
No purpose can at presant’be suggested for these 
designs. 

EYE-STRAIN IN THH Hosreay Inpustry.—No. 40 of 
the Reports of the Industrial Fatigue Research 
Board, by H. C. Weston and 8. Adams (London: 
H.M. Stationery Office, 1927. 1s. net), deals with the 
effect of eye-strain on the output of linkers in the 
hosiery industry. The ou of three operatives 
. was recorded for a period of four weeks in order to 
determine the normal rate of working under ee 

ined an 


conditions. The operatives were then examin 


fitted with ene suitable for the nature of the work, 


which involved a high degree of accommodation and 
convergence of the eyea. The output was then 
measured as before. The data show that the use of the 
glasses had important results. In the first place, the 
alee rate of output was increased; and secondly, 
-the usual fall of the output at the end of the day was 
considerably reduced. The subjects themselves ex- 
perienced great relief as a result of ing the 
; their eyes did not feel so tired either during 
the working day or when they returned hame at night. 
Tap ey eee a ight be an advantage in 
o operations which make heavy demands on the 
: ve to wear suitable glasses. They point. out, 
ough, that it will always be n to examine 
and prescribe for each subject individually. 


° Penna Iepusrerms or THE THames ESTUARY.— 
Reference was made last (NATURE, June 19, 1926, 
. 870) to a prmted portion of Part 2 of the late Dr. 


urie’s “ Report an tho ee Pa o ee 
Industries of the Thames Estuary,” Part 1 of w j 
was 
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and “galley ’ proofs, but what remained of Section 6, 
dealing with ‘‘ Special Estuarine Fishes,’’ which was 
in manuscript and rescued from a damp outhouse, 
has been so far as le transcribed. Part 2 as it 
now exists is a folio volume of 256 pages, and in 
addition there is a number of drawings in ed to illus- 
trate it. The work 1s exceedingly valuable, embraci 
notes by an experienced authority on & large 
problems relatang to the flaheries industries, muk of 
which is new, and the whole brought to in & 
useful form. The part in question includes seotions 
on whales, crustacea, ahellfish, ing grounds, ptr 
l : z anit , 


rawning, oyster 
industry, - be aes whelk 
trotting and potting, starfish, white weed gathering, 
and ing. There are also sections on the Leigh 
fishermen, fishing craft, ap tas for capture, 
000. rt, etc., flah ucts and economics 
of the 


ies. It would be a great pity if this work 
were lost, and it iB a tly a question of funds as 
to whether it should: bo Sablah It is at present 
available for reference at the Library of the County 
Borough of Southend-on-Sea, and students interested 
in the subjects are invited to consult it. 


CHROMOSOMES oF Dicocrous PrLants.— From 6 
study of root-tips in Valtsnena ralis and F. 
gama Mr. C. Jorgensen (Jour. ics, voL 18, 

o. 1) finds 20 chromosomes in the former (8 long 

ira, 2 intermediate pairs, and 5 short pairs), while 

latter species is tetraploid, having twice as many 
of each type of chromosome. Moreover, in these 
dicecious species the chromosome number and 
morphology appear to be the same in male as-in 
famale plante. These studies are confirmed by 
examination of the nuclear division in the pollen 
grains, in which the corresponding haploid numbers 
are found. Loes of chromosomes and probable non- 
disjunction is also found in the pollen meiosis, which 
accounts for the numbers observed by Winge, who 
mistook these conditions aa indicating the presence 
of an XO set of sex chromosomes. inge confirms 
this in the same issue of the Journal of Genetics, a 

ing chromogome which he mistook for the X- 
chromosome being occasionally left behind and two 
chromosomes sometimes becoming attached to each 
other. Similarly in Najas marina, another diq@cious 
plant, be finds no sex chromosomes, but ın somatic 
cells sometimes 12, sometimes 14 chromosomes, owing 
to the amallest two pairs being more or lees united. 
In the reduction division, six ini are accordingly 
found, but Guignard occasionally found seven. 

Toa SERPENTINE Batt or Bunma.—The Journal 
of the Burma Research Sooiety, 16, p. 176, 1927, 
contains an interesting account of the serpentines of 
Burma by H. L. Chhibber. The intrusions described 
occur in the Henzade and Bassein districts, and con- 
sist of wholly or partly altered saxonites, lherzolites, 
and dunites. Hornblende-eclogite is also described. 
As usual, chromite occurs in segregated patches, but 
communications are still too bad to enco ‘the 
commercial exploitation of this mineral. The 1n- 
trumons form part of a long interrupted belt of 
similar rocks that extend m the Andamans 
through the Arakan Yomas and the Chm Hills to the 
northern frontaer of Pae Pe pile ice the belt is 
roughly parallel to the y-Chindwin valle 
and 5 the central volcanic ine of the country. The 
author considers the age of the intrusions to range 
from late Cretaceous to early Eocene. Nummaulitic 


May 14, 1927] ` 


andstoneæ referred to the Laki contain derived 
ents of tine, and are themselves invaded 
yy later ultrabasic rocks. 


THe Graqiat Orain or Deumıms.—In the 
ical Magasine for April, Prof. J. K. Charles- 
a convincing array of evidence 
Prof. J. W. Gregory’s recent advocacy of the 
view that drumlins have been carved out of boulder- 
slay by the post-glamal action of wind and rain. 
Drumlins are commonly elo el to the 
‘ast direction of ice-flow, though they may he oblique 
to the strim directions sored in @ pavement rock 
during earlier stages. One end is usually narrow 
and tapering, the other broader and stesper, and the 
blunt end faces the direction of ice advance. This 
feature suggesta moulding by a moving ice-sheet. 
Drumling are sometimes found beneath the moraines 
and eakers accumulated during the last receasional 
phase; they may be by late-glacial lakes 
and by the 25-ft., 50-ft., and 100-ft. seas demon- 
retal by the raised beaches of Scotland; and in 
the lake deposits occamonally found in the hollows 
between drumlins, remains of the Irish elk have been 
discovered. There is thus incontrovertible proof that 
the period of drumlin formation preceded the close 
of the Quaternary ice age. Moreover, on the post- 
pata theory, drumlins should not be restricted m 
| ution to boulder-clay regions. Prof. Charle- 
worth pomts out, however, that although the post- 
glacial hypothesis is manifestly inadequate, the 
glacial-moulding hypothesis has not yet been con- 
vincingly developed from the physical point of view. 
The physics of ice flow is still too little understood 
for a final solution of the problem. 


DETLEXION oF ATOMO Rays.—Magnetic deflemion 
of atomic rays is a relatively new lme of research, 
and Prof. O. Stern's critical discussion of the method 
in No. 8 of the last volume of the Zeitschrift fur 
Physik comes very opportunely. Binoe it isn 
to measure a deflexion of the pencil of rays thro 
a distance not very much greater than the width of 
the limiting slits, the intenmty distribution m the 
final trace is evidently of importance, and Prof. 
Stern has shown that in one instance neglect of this 
has introduced an unrecognised error of not leas than 
20 per cent. The greatest uncertainty at present, 
however, is in the measurement of the intense m- 
homogeneous magnetic flelds which have to be 
employed, where the acouracy has been limited by 
knowledge of the susceptability of biamutb. If, as 
appears probable, the method now in use could be 
bettered, Prof. Stern believes that experiments with 
molecular rays would grve at least as precise a value 
for e/m as those based on observation of the Zeeman 
effect. The paper is acco ied by an account of 
work done in Prof. Stern's laboratory on the magnetic 
moments of the atoms of thallium, potaæium, and 
sodium, by Dr. Leu, and the moment of hydrogen, 
by Dr. Wrede ; both authors have made refinements 
in the technique. To within a few per cent., potas- 
sium, sodium, and hy all have a moment of 
one Bohr magneton, and thallium one-third of a 
magneton. 


Dewstry or Boron TaronLormEg.— The accurate 
determination of densities of liquids by means of 
floats has recently been applied by Robinson 

and Smith to the problem of the constancy of the 
atomic weight of silicon from different sources. In 
the February issue of the Journal of the Chemical 
Sootety, Brisooe, Robinson, and Smith have published 
the resulta of a similar investigation on the densities 
of different samples of boron trichloride. The 
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approximate density of the trichloride (D. 1-350/11° 
was determined by means ef a glass h meter, 
suitable floats were oonstruoted and calibrated in 
n-propyl bromide (D. 1:364/18°). The densities of boron 
trichloride, prepared from boron obtained from Cali- 
fornia, Tuscany, and Asia Minor, were measured, and 
the relative atomic Ran a of the samples calculated. 
The resulta confirm the discrepancies between the 
atomic weights of boron from the three sources, which 
were first noticed in the ratios BC], : 83Ag, and in the 
densities of the fused boron trioxide. 


CELLULOSE Parnts.—We have received from the 
Institution of Automobile ineers & copy of & paper 
by W. F. Starkey on nitro-cellulose enamels. In view 
o the increasing importance of this type of varnishing 
medium, especially in the motor-car industry, the 
information which the paper contains is of great 
interest. A typical nitro-cellulose paint contains 
nitro-cellulose of suitable solubility and viscosity, 
solid or liquid plastacisera to ım flow to the 


material, and a gum resin which wi blag a es ne 
finished product without cullen m the surface 
hardness, dissolved in a solvent with as high a degree 


of volatility as ia commensurate with the avoidance of 
chilling and with ease of application. The enamel is 
appl Pag r | hee cles plac age atu 
i bs eee od ine beer oro y cleaned. It dries 
in half an hour, i harder ordi enamel, 
resists acids, alkalies, petrol, and heat, and although 
it has leas gloss than ordinary enamel, this improves 
with col and rubbing. The plasticisers and 
softeners in the pre tion of cellulose lacquers 
sid penis aco dissin! by T. H. Durrans in the 
Ohemical Trade Journal for . 11. Plasticisers are 
required to umpart a degree of elasticity to the film, as 
a rapidly drying paint is very brittle. The properties 
of mxteen organic substances of high boilmg-poimt 
which are used as softeners and plasticisers are 
discussed in this article. The best ulose enamels 
contain medium bouing-point solvents and high 
bouing-point plasticisers. 

Wauuis’s AXIOM OF PARALLELS.—It is well known 
els is independent of the 
other assumptions made by him, and that several 
axioms have been suggested in place of that given by 
Euclid. Among these is Wallis’s axiom that “to 
every there exists a similar figure of arbitrary 
sip ear a Prof. M. J. M. Hill, ın his presidential 
ad to the Mathematical: Association (Math. 
Gazette, March 1927), has sumplfied Wallis’s axiom to 
the following: Given any triangle, then a triangle with 
angles congruent to the corresponding angles of the 
given triangle can be constructed on any given base, 
and on a given side of the base. then some 
axioms on the congruence of angles, but without 
assuming anything on the congruence of intervals or 
of triangles, and without i any appeal to 
continuity, he shows that his axiom leads to the 
Fuchdean el axiom both in the form given 
Eutlid and in Playfair’s form, and that the further 
axiom that all mght angles are congruent can also be 
shown from the same basis. This part of geometric 
theory thus involves the congruence of angles only and 
can be treated mdependently of the reat of geometry. 
Of the other substitutes for Euchd’s axiom, besides 
Playfair’s form, the best known is that which asserts 
that the sum of the les of a triangle equals two 
nght angles. But to deduce the Euclidean axiom 
from this, the full theory of the co ence of triangles 
is needed, and furthermore, as D has proved, the 
axiom of Archimedes has to be assumed. o Wallis- 
Hill axiom thus supplies a much simpler basis for this 


part of geometry. 
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The. Himalayan Silver Fir and Aeroplane Construction. 


AX important communication (Indian Forest Re- 
- pearch Institute Bulletin, No. 69 Economy Series, 
1926) hes been recently ievued from tho Recoarch 
Institute at Dehra Dun, India, deali with ‘‘ The 
Mechanical and aig a Properties of Himala 
Spruce and Silver Fir.’ The work of the various 
branches of the Research Institute is laid down on & 
triennial basis, lines of investigation to be undertaken 
being entitled ‘Projects.’ The present bulletin 
refers to timber-testing work, under Projecte Nos. L and 
TL. on Picea Morinda and Abies Ps f D 
These two species have been but sparsely utilised 
by the markets up to date owing to costs of extraction 
and a lack of knowledge as to the properties oe the 
timbers. They enst m ie tities in northern 
India. Spree: is found m the Himala tracts from 
j to Kumaon, from 7000 ft. to 11.000 ft. 
elevation, and commonly mixed. with fir, deodar, and 
Pinus excelsa. The mlver fir extends from Afghanistan 
to Nepal, from 7500 ft. to 11,000 ft., sometimes as 
pure crops but commonly mixed with spruce, deodar, 
and Pinus excelsa, and at times associated with broad- 
leaved species. It is estimated that existmg mixed 
spruce and silver fir forest could supply a sustained 
annual yield of more than two million cubic feet, the 
best localities being enumerated. Both species grow 
to a large size. Himalyan spruce are reported ‘up to 
215 ft. in height and as much as 23 ft. m girth, 
whilst the Himalayan silver fir has reached a size of 
202 ft. in height and 26 ft. in girth. 
The investagdtions carried out in the timber-teeting 
branch of the Institute were undertaken in order to 
ascertain the strengths of the two timbers for oon- 
structional, aeroplane, and other purposes. Inci- 
dentally, the ion as to whether the spruce red 
wood was inferior to spruce white wood was decided. 
The impression that such is the case is commonly 
held. investigations showed, however, that the 
red wood, which is simply the darker, denser material 
near the centre of the lower portion of the tree-trunk, 
is in no way inferior to spruce white wood when taken 


from healthy living trees. The testa have demon- 
strated that the timber of silver fir has proved to be 

than the spruce, which ıs also the case, in 
some parte, with the pean species of these genere. 
Apart from ita scientific aspecta, the bulletin has both 
a commercial and Empire value owing to the deduc- 
tions derivable from the testa. 

The two principal causes which have led to com- 
plaints, both from the match manufacturer and others, 
and to the restricted use of these two conifers in India, 
are the prevalence of knots and the lack of durability 
of these timbers. The comparison has usually been 
made with some of India’s most valuable timbers, 
such as deodar,; teak, Xylia dolabriformis. and ac 
forth. A similar compari in Europe would be tc 
contrast silver fir and spruce with oak. The teste 
have shown that the Himalayan spruce and silver fix 
are at least as durable as and stronger than the 
corresponding species of Europe and Americe. The 
investigations carried out were made on similar lmee 
and are stri comparable with the resulta obtained 
in the Forest ucts Laboratories both in Canada 
and the United States. The Himala silver fir has 
been proved to be stronger than 81 ruce (Prosa 
sitchensis), the a&cce conifer for use ın aeroplane 
construction. It is held that the Himala species 
aro not more knotty than the spruces and. of other 
parts of the world, with the exception of the Sitka 
spruce. The tests have shown that the silver fir iè 
leas knotty than the spruce in the Himalaya, and 4 
case appears to have been made out for a careful 
survey of the denser older forests of the former 
with the view of the possibility of their being able to 
furnish aeroplane material. 

It is ẹ common British failmg -to pose that the 
forei has a better article than can be obtained in 
the pire, so this careful piece of research work 
deserves to be widely known. For the time is assur- 
edly approaching when the silver fir and spruce belt of 
the western Himalaya will iah its quota to asaist 
the rapidly dwindling soft-wood supplies of the globe. 


The Influence of Impurities on Copper. 


ypu work that Prof. D. Hanson and his co-workers 


have been ing out on the effect of various 
impurities on copper o the highest d of purity 
is extended m two pe read recently before the 


Institaite of Metals. o first of. these, ih collabora- 
tion with Miæ G. W. Ford, deals with the influence 
of bismuth, the solubility of which in solid co is 
leas than 0-002 per cent. Small amounts of this 
element adversely affect the rollmg properties of 
copper, particularly during hot-rolling, and the limit- 
i for this process ore to be leas than 
0-01 per cent. In oold-rollmg, the material fractured 
When more than about 0 05 per cent. of biamuth was 

t. Even with smaller amotnts the effect is 
bad, eapecially where the degree of cold-work is great. 
The effects of this impurity on ee con- 

are 


ied out in collaboration with 


-cold, to almost any desired extent. 
has but a small hardening effect on pure copper, the 


No. 3002, Vow. 119] 


Brinell bhardneas of which, in the annealed state, m 
almost constant, nor is the uo y ET affected. 
In the case of cold-worked metal arsenio does 


definitely increase the hardness. The ratio of the 

fatigue to the tensile strength of arsenical 

copper is I igh, about 0-9; higher, that is, 
o 


than in copper contai xygen or iron. The effect 
of the element Sa aA conductivity is pro- 
found, being much ter than that of either of the 
two latter metals. It reduces the size of the arystals 
any the Castings), Dut Has no er prc. © ener ae 
structure of worked and annealed copper. The solu- 
bility of arsenio in solid copper is about 7-25 per cent., 
a Fi which alters little with temperature. 

e simultaneous presence of arsenic and oxygen 
leads to the following effects. The presence of arsenic 
reduces the deleterious effects of oxygen on the cold- 
working properties of copper. As ratio of arsenic 
to oxygen is raised the cast bars become more ductile, 
but, unless this ratio is high, the metal is in an over- 
rolled condition and for severe cold-work the arsenic 
must exceed ten times the content of oxygen, and a 
much higher ratio than this is still quite satisf ; 
The necessgry ratio of these two impurities pee 
on the amount of cold-work to be done; the greater 
the amount of cold-working, the greater is the amount 
of arsenic required. . Hot rolling of the copper con- 
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taining both elements can be done without diffi- 


culty. ‘ 

The mechanical tests differ little from those grven 
by arsenic without oxygen, and the same ape to 
the electrical resistivity. ‘The oxygen, which occurs 
in pure copper as cuprous oxide, combines, when 
more than 1 per cent. of arsenic is present, to form a 
slaty-grey compound which is ẹ reaction product of 
puprous oxide and arsenic. The softening tempera- 
ture of copper is raised by arsenic whether oxygen is 
present or not. Arsenic is without effect on the 
tendency of copper to become brittle rouge one 


m hydrogen. 





University and Educational Intelligence. 


Baistot.—Four scholarships are offered by the 
Soci of Merchant Venturers to matriculated 
candidates of not leas than 17 years of age. The 
echolarships provide free tuition; one is open to 
pupils in any secondary school; three are restricted 
to pupils of secondary schools situated m the counties 
of Gloucestershire, Somerset, and Wiltshire. A War 
Memorial scholarship is also offered, with a Pacers 
to a candidate needing uniary help o is the 
son of a former student who lost his life while serving 
with H.M. Forces during the War. Further par- 
ticulars can be obtained from the Registrar of the 
Merchant Venturers’ Technical College. i 


CaarpraipGgs.—Mr. H. E. Tunnicliffe, Gonville and 
Caius College, has been appomted University demon- 
strator in physiology. 


Oxrorp.—The Halley Lecture for 1927 will be de- 
livered on Friday, 20, at 6 P.M, in the University 
Museum, by Lieut.-Colonel F. J. M. Stratton, of 
Gonville Caius College, Cambridge, on the subject 
of ‘‘ Modern Eclipse Problema.”’ 


a“ 


——— 


Dr. Wurm Tuomas, lecturer in chemistry in the 
University of Aberdeen, has been appointed principal 
of the Denbighshire Technical Institute, Wrexham, 
North Wales. 


Peor. H. H. Turnsur, Savilian professor of 
astronomy in the University of Oxford, will deliver a 
lecture at Birkbeck College, London, on May 25, on 
“ The Total Eclipse of the Sun.” The lecture is one 
of the ial lectures arranged for teachers by the 
London County Counoil. 


Courses of free public lectures have been 

by the Armourers and Brasiers’ Co y as follow: 
y B asta Steels and their application in Engineering,” 
by Dr. W. H. Hatfield (at the Sir John Cass Technical 
Institute, on May 17 and 81 and June 14, at 6.30), and 
“ Oxidation, Corrosion, and Passivity of Metals,” by 
Mr. U. R. Evans (at the Royal School of Mines, on May 
18 and 25 and Jume 1, at 5.80). No ticketa will be 
necessary. The Armourers and Brasiers’ Co y 
has founded senior industrial bursaries of £170, per 
annum and junior industrial bursaries of £50 
annum, the former to assist young men who have 
obtained honours at the Anal examination at the 
University of London for the d of B.So. (Eng.), 
r ee Gerry , to enable them to prosecute 

her studies, and the latter to engble youths who 
have shown promise in their preliminary studies in 
subjects relating to engineering or metallurgy to 
continue those studies, 
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Calendar of Discoyery and Invention. 


May 16, 1888.—Whereas in the phonograph Edison 
made his sound records by causing the engraving tool 
to mse and fall, Emile Berliner in his gramophone 
employed a tool eS side to side in & spi 
groove cut in a diso. liner’s original ophone 
was first publicly exhibited in the Franklm Institute, 
on May 16, 1888, and it is now in the National 
Museum, Washington, D.C. 

May 17, 1823.—Jacob Perkins was one of the 
pioneers of the use of high-pressure steam in engines, 
and he was also the first to put into practice heatmg 

steam, the British patent for which is dated May 
17, 1828. 

May 18, 1825.— In the minutes of the Royal Society 
of Arta for May 18, 1825, is a report on Sturgeon 8 
apparatus for exhibiting the principles of electro- 
magnetism. It was then resolved to award Sturgeon 
the Silver Medal and thirty guineas on condition of 


bis leaving a complete a and description 
thereof wı e Society for the use of the public and 
relinquishing pretensions to a patent. Included 


in this apparatus was the first electro-magnet, a horse 
shoe of soft iron made from a round bar about 4 in. 
in diameter wound over with about eighteen turns of 
copper wire. ‘Though this historic gift has been lost, 
the transactions of the Society contain an illustration 
of it, and by means of this Prof. Fleming had a replica 
made which he presented to the Science Museum, 


South Kensngton. i 
Euler left Berlin for Bt. 


May 19, 1766.—When 
Petersburg, D'Alembert to Frederick the 
Great that his place in the Academy of Sciences should 
be filled by . To this Frederick ee and 
on May 19, 1766. D'Alembert wrote to the King, “Je 
me tiens trop heureux d’avoir pu réuasir dans cette 
négociation, et procurer à Votre Majesté et à son 
Académie, un si excellent sujet. t événement 
répand dans mon Ame une satisfaction dont je n'ai 
pas joui depuis longtemps, et je suis sir que mon 
estomac s’en reasentira.”’ 

May 19, 1919:—The first to attempt the direct 

ight from America to Europe for the £10,000 prize 
offered by Lord Northcliffe were Hawker and Grieve, 
who on May 19, 1919, set out from St. Johns, New- 
foundland, in a Sopwith biplane driven by & Rolls- 
Royoe engine. They had flown about 1100 miles m 
144 hours when the coolmg water arrangements of 
the engine failed. It being impossible to sn ari 
the journey, search was made for a ship and the 
aeroplane brought down in the water close to her, 
both pilots being rescued and brought to England. 

May 20, 1859.—Through information ing the 
work of James Young on the distillation of oil, etforts 
were made to bore for oil in the United States. The 
first, however, to sink such a well, and thus become 
the founder of the t petroleum eor | of 
America, was Colonel e, who on May 20, 859, 
with four companions, drilling in the woods of 
Pennsylvania, and after months’ strenuous work 
obtained oil from the rock on Aug. 27, 1859, for the 
first time. | 

May 21, 1797.—‘‘ Wherever the steam-mill resoundse 
with the hum of industry, whether grmding flour on 
his natave Schuylkill or cutting logs in Oregon, there 
do you find a monument to the memory of Oliver 
Evans.” This tribute recalls the inventor who worked 
out the. modern system of flour milling and was 
one of the first to use high- steam. Among 
his patents was that of. 
driven carrifge. He made a crude steam- 
driven vehicle and also a steam dredger. r 
i E. C. 8. 


pressure 
y 21, 1797, for a steam- ssa 
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Societies and Academies, 
LONDON. 


os 


and kb is a constant. Polonium forms an exception.— 
René Audubert: The determination of the energies 
of reaction by a knowledge of the active hght.—B. 
Bogitch : The reduction of the oxide minerals.— André 


Royal. Statistical Society, April 26.—Mias E..M. | Kling and Daniel Florentin: The transformation of 


Newbold: The practical application of the statistics 
eb gate events with special reference to the per- 
i factor in industrial accidents. The Industrial 
Fatigue Research Board has in p an inquiry 
-into individual liability to accident, and the possibility 
of sorting out persons who ought not to be placed in 
particularly dangerous occupations. Records of minor 
accidenta among various pa of factory workers, 
dockyard apprentices, and Royal Air Force apprentices 
-~ have been com with the results obtained with 
selected psychological testa. The statistical side of 
thia investigation, and the effect of chance variation 
on figures of this kind, were discussed. “As regards 
these minor accidents, the pla rate is considerably 
affected by a comparativ portion of people 
with repeated accidente, whose liability shows messur- 
able stability when they are observed over successive 


penods and also in different circumstances. These | 


same people also report sick for various minor ail- 
mente more frequently than their fellow-workers. 


PABI. 


Academy of Sciences, Aprl 4.—Marcel Brillouin: 
Oceans and continents. Oceanic tides and soil tides. 
Normalised formule tor their theoretical calculation. 
—O. Matignon and M. Piettre: The preperation of 

lium chloride. Berylia, heated to between 700° 
800° C. in a pyrex glare tube and submitted to a 
current of chlorine ing the vapour of sulphur 
chloride, is readily con into beryllium chloride, 
which volgtiises. hur chloride may be replaced 
ti the va of car tetrachloride or by phoe- 
phorus trichloride, but in the latter case the product 
- Is contaminated with a little phosphorus trichloride.— 
do- Sparre: Remarks on the note by M. Sugot, of 
Feb. 28, 1927, on the integration of the differential 
equations of the gyroscopic motion of a projectile.— 
Jean Baptiste Senderens: The catalytic decompoai- 
tion of formic acid. Study of the rate of uction 
of carbon monoxide by the action of sulphuric acid 
of various strengths and of other’catalyste (anhydrous 
aluminium 
pare acid) on formic acid.—Charlea Nicolle, H. 
parrow, and E. Conseil: The tive vaccination 
of man against exanthematous typhus by the use of 
small repeated virulent doses (brain of the guinee- 
-pig).—E. Cartan: The geodesics of spaces of simple 
groups.—A. Gheorghiu: The wth of the de 
noromator D(A) of Fredholm.—D: V. Jonesco: A 
problám rplating to the theory of partial differential 
equations of the second order with real characteristics. 
— Albert Portevin and André Sourdillon: The 
influence of the tempering temperature on the de- 
fgrmations of steel cylmders.—Barbillion: The dis- 
tribution of the Foucault currents in a metallio diso 
submitted to the action of an inductor pole of circular 
section, but eccentric with respect to the disc.—Iser 
_ Solomon: A direct reading and continuous radio- 
qualitometer. An instrument for mpasuring the 
ity of the X-rays when used th tically.—O. 

ul: The third order spectrum of o —R. 
Descamps: The rotatory dispersion in the ultra-violet 
of aqueous solutions of tartaric acid containing boric 
acid.—_Geo Fournier: A relation between the 
atomic weights of isotopic radio-elaments and the 


ew, velocity of the a-rays which they emit. The velocity 


of the rays, v, is given by v - kA, where v, is a term 
which varies from one group of isotopes to another, 
A ig the atomic weight of the emitting radio-elernent, 
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hate, potasmum `bisulphate, ortho- ' 
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the phenols into hydrocarbons in the presence of 
catalysts and hy under pressure. aromatic 
and cyclohexane h xyl derrvatives heated in the 

resence of hydrogen oe eee (70 kgm. to 80s 
ka per sq. om.) with a ydrating catalyst such 
as alymina, clay, thoria, silica, give good yields of the 
saturated hydrocarbons. Thus ordinary phenol with 
5S per cent. of alumina heated with hydrogen under 
irei to 480° O. gives benzene with some fatty 

ydrocarbons. Ordinary commercial cresol under the 
same conditions gives 35 per cent. of light hydro- 


carbons.—Raymond Quelet: Parabromo I chlor- 
ide and the Grignard reaction. The reaction between 
BrC,H,CH,Cl and magnesium gives romtoluene 
and p.p.’-dibromodiphenylethane:— ice Nicloux : 


The microestimation of carbon. Applications. The 
method w limited to those compounds which oan be 
completely burnt by heatmg with: sulphuric acid, 
potassium bichromate, and silver bi mate in 
solution. Test analyses of various organic substances 
ere given, the quantitues taken for analysis being 
4 ngm.-16 mgm.—Paul Corbin and Nicolas Oulianoff : 
The beswnaudties of Prarion (Haute-Savoie).—Mlle. 
Rémy: Experimental mutations and the mechanisms 


of spontaneous mutations—G. Nadson: The per- 
forating algw of the Black Sea. The oe 
alge are widely distributed in the Black Sea 


and play an mportant part in the destruction of the 
limestone coast, oyster beds, and generally all 
calcareous substances.—G. Guittonneau and J. 
Keilling : oe elementary sulphur soluble and 
the formation of hyposulphites im a soil rich in 
organic nitrogen.—Emile André: Relations between 
the development of the liver and that of the sexual 
glands in some cartilaginous fiahes.—A. Gurwitsch 
and G. Franck: The mitogenetic rays and thar 
identity with ultra-violet i weed Magrou and 
Mme. eleine Magrou: Mitogenetuc radiations and 
the genesis of tumours.—Georges Lakhovsky: The 
influence of the astral radiations on the oscillation of 
living cells.—Henn Mémery: The influence of the 
Stal radiations on wines.—Swigel and Théodore 
Posternak: The preparation of polypeptides con- 
taining the phosphorus and ferric nuclei of ovovitel- 
line.—A. O. Marie and 8. Mutermilch: Attempts at 
antirabic vaccination of the rabbit in the menmgeal 
cavity. 


Wasurveron, D.C. 


National Academy of Science (Proc., Vol. 18, No. 2, 
February).—Norbert Wiener: On the closure -of 
certain assemblages of sea Sane nag fonotaons.— 
G. Y. Rainich : Ona type of Lorents transformations. 
—Gordon T. Whyburn: COyclicly connected con- 
tinuous curves.—L. P. Eisenhart and M.S. Knebelman: 


isplacements in @ me of paths which carry 
pa into athe awn EL Hall: Photo-electric 
emission, thermionic emission, and Peltier effect oe 
the point of view of dual electric conduction). e80 
affects can be accounted for on the assumption that 


the greater of the current within & metal 1s 
carried b ectrons travelling from atom to stom 
without ing the heat en and a much smaller 


portion by ‘ free’ electrons.—P. WS Bridgman : The 
transverse thermo-electric effect in metal arystals. 
With single crystal bars of bismuth about -10 om. 
long and 6 mm. in diameter, basal plane inclined. at 
20° to the length, a tem j ce of 0:4°C. 
between two sides of the ber was observed when 
currents of 1 amp. were passed along it. Similar 


we 
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but much smaller effects were obtained with zino, 
tin, and cadmium. Kelvm’s theoretical prediction of 
the affect is thus verified, but his reasoning seems 
inadequate. Regarding the current as an electron 
stream, the effect seems to be due to the reversible 
abeorption or evolution of heat which oocurs on the 
change of net direction of the electron stream with 
ee ee a ed to the surface, after 

ection from the surface——Worth H. Rodebush : 
The effect of Velocity distribution on the deflexion 
of atoms ın an inhomogeneous magnetic fleld.—Carl 
Barus: Pinhole probe record of the closed organ pipe. 
—A. H. Warner: A comparison of the thermionic and 
photoelectric work functions for clean The 
work functions in Richardson’s thermionic equation 
and also in Einstein’s photoelectric equation, which 
measure the work necessary to carry an electron 
from the interior of the metal to a position outside 
and beyond the influence of the image force, ahould, 
if conduction electrons are concerned In each process, 
be identical when measured at the same temperature. 
This has been verified within the limits of experimental 
error for clean tungsten illuminated by a quarts 
cab? arc and a monochromatic ilummator. 
Enos E. Witmer: The quantisation of the rotational 
motion of the polyatomic molecule by the new wave 
mechanics. e polyatomic molecule is ed as 
a rigid body with principal momenta of mertia.— 
Stanley Smith: A note on the spectrum of doubly 
Taa scandium.—Robert E. Burk: The thermal 
decomposition of ammonia upon the surface of a 
E e pend wire: The effect of the initial a 
of ammonia upon the time of half life at 1228° Abs. 


Hr g apparent order of the reaction of zero. 


Hy as an impurity was almost without effect ; 
nitrogen caused marked retardation (catalyst poison), 
which i after pumping off to a vacuum. The 


results can be explained equally well by assuming 
that the reaction continues on parts of the surface 
not poisoned or that it can take place, at a reduced 
rate, on the poisoning film of meee Working at 
1097°-1228° . measurements of the tamperature 
coefficient indicate a. true heat of activation of 
58,200 cal—A. V. Kidder: Eskimos and plants. 
Fernald su that the hi specialised planta 
found im the Arctic o, the Torngat 
Mountains of Labrador, and similar localities in 
Northern America, are remnants of a general pre- 
glacial flora survivmg in districta not covered by 
continental ioe during the Plastocene. It is suggested 
that the Eskimos are comparable in many ways with 
Fernald’s plants.-—O. Stuart Gager and A. F. Blakeslee: 
Chromosome and gene mutations in Datura followmg 
to radium rays. Sealed glass tubes con- 

I emanation were inserted into flower 
buds of Datura Stramomum. The results claimed. 
include an inoreased percentage of chromosomal 
mutants, a new compound chromosomal type, Nubbin, 
and two new gene mutantsa.—A. F. Blakeslee: The 
chromosomal constitution of Nubbin, a compound 
(2n +1) type in Datura. 
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: Diary of Societies. 


SATURDAY, Mar 14. 


IywriTo 
Mosting) (at Town 
PurmiotogioaL Boausry (in De 


bio, W. ; 
Measurement, of Difference in tial on two Sides of a 
G. 8 Adar, Vital Staming in Living Blood Cells, L. J. 
R. A. Webb, The Influence of Relawve Proportions of Antigen and 
Antabody on the Formation of & Precim Prof. H. R. Dean and 
R. A. Webb; A New Method for Subjecting Developing 
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Temperature Gradients, with some Renita on tha Derelopment of the 
Frog, M. Shaw, J. bere a u. ; Dow Heotre Micro- 
manometer Adapted to Physio Purposes, H. J. J. Braddick and 
B. G. King, A Simple Capillary MWeætromstar and 
Dr. E D. an; The D of Impuises in the Optio 
Moving and Statimary Visual Fields, Rachel Matthews and B., D. 
Adran; The Prooses of Ovulation in the Rabbit, J Hammond and 
A. Walton, (a) Some naw Iceacton Velouty Apparatus, (b) The 
Thermal Measnremant of the Rats of Buffering of Acrds by Proteins, 
Prof. H. and F J. W. ton —Communicatjons :— 
A. N. Riohards snd J. B Barnwell mente concerning the 
Bluainetaon of Phenolsulpho Phthalman the Kidney. — fir $ 
Schafer’ On Hecorery of Bensation after Severance of 
Ontaneous Nerves in Mav.—J. G. Dusser de Barenne and G, O. H 
Burger. A Comperion of the lara rd Ex 1n Man duno 
Suto and Phamo Work —Dr J.O Wakelin Barratt’ The Aston o 
Hirudin upon Thromb. —I. de Burgh Daly: A Method of Measuring 
Small in Electrical Cæ pecity and dita Applbestion to the 
Measurement of Blood Valomty in Closed Tobe. —T. R and W 
Parsons. (a) Oridetuon of Serum Donsttuenta: (6) Lipoid-Proten 
Complexea.—T,. Lewis and H. M Warin: A Pos oaio AXon 
Beñar in Human &iin.—L B. Byin, E. A Muller, and Prof H. Æ 
> Now Determinations the Respiratory Quotaent of tha 
Heart- System. —F. De and W. B. Dixon: Quome Anestheme — 
W. H. Dixon and J. H Wadia: The Acton of Thallmm on the Skim.— 
W. AH Rushton: The Dependence of the Thiashold for Nerrous 
Brmtation upon the Pomtion of ths Hleotrodea.—A. R. Fee and A, 
Hemingway The Oxygen Usage of the Kidney —J Noedbam : Insulin 


in Hm ems —B G. King: Relation of Coronary Outflow to the 
of the Oardias Gyals —R. & : Heletion of Ooronary 
Oulow to Heart Volumea.—M Peserico. of Anorema u 


Systematic Blood Yeusela — Prof. H and F. J. W. 
Roughton: The Rate of Bufenng of Acids of Alkalies.—H. 


Dryema’ The Effect of Buccesnrs Injections of Adienaline upon the 
Perfomon Hate, i 


Rorat Boomtrr or MErpicnorr 
(Annual Prommeal Meoting) (at I 


Losol amt Climatology Becton) 


od Wells). 


SUNDAY, Mar 15. 


f 
RoraL Bocærr or Meviocom (Balneclogy and Climatology Section) 
(Annual Provinmal Meeting) (at Liandmndod Wells). 


MONDAY, Mar 16, 


Oameetpas PorLosorsioaL Boorerr (m the Botany Bchool, Cam bridge), 
at 43) —Dr J WMeedham. The CGerbohydrate Noetabolism of the 
aiban Frog Hmbryo.— O. M. B. Balmar: Bome Structural 
haras of the Genos Dictyonema, Hall, end the Technique Em- 

loyed in their Determnation.—J & Yeates: Rome Problems in the 
Gorn parison of Chromosomes.— Papere to be commacmionied by tarle gy 
—M. Absloos: Les theories de le polamté dans les phénoménes de 
régénération.—Dr. F. H A. Marahall: The Oonditions Gorerning 
Partunton —G R. de Beer: The Mechanics of Vertebrate Develop 


men 
Viororis lwwriTorer (at Oen tral 


Westminster), at 4.60.—IAenk- 
Oo. F. Molony. A Restatement tha Argoment for Thesm from 


go 

Rarway OLU» (ab % Tothill Street, B.W } at 7.30—O. N. Anderson’ 
Bome Railway Bymaya. 

Rorat Dewrrrcvre or Barrun at & —Modern Hospital 
Planning :—H. Peray Adams. Enghsh Hospitela.—L. G. Pearson 
Amerioan Hospitals 

RoraL GxoomarnicaL Soormry (at Wolan Hull), at 6.80—E. H de 
Bunsen : Forros. 


TUESDAY, Mar 17. 


Royal Sratistica, Soourry (at Royal Somety of Arta), at 5.16.—H. T. 
Elbourne: Trade A«socustion Statartios, 

Lowpow Natura, Hosronr Socrerr (at Winchester House, B.O 2), at 
6.20.—C. B. Smith. Notes on Swim Butterflies —R. IL Watteon’ 
Pre-Reformenonal Ba Fonta. 

(Oolour Group) at 7.—Major à. B Klan : 

Colour procs Sh gy O the Stand tof the Panter. 

5 ual General soting) (at Bnidsh Insttate of 

Radiology), ab 8 14.—Dr. R. G. Canti: An In n of the Hiects 

of Beta and Gamma Radiaton on Normal and Malignant Tissue Calls 

Growing in Vitro by Means of the Ofneratograph with Demonia tons 

—Prof. J. A. Crowther: Av Anslyms of some Observations on the 

Acton of X-Rays on Drosophila Agge. 


o 
WEDNESDAY, Mar 18. 


Boousty or Glass oai ane. Nesting) (at Unirermty College), 
at 240 — Dr. G. W. Ho Dr. N, LL Bowen The Dacom ton 
of Qlass by Watm at h Temperatures and Pressures — 
Gehlhof : o Bnttlenass of Glass.—F. Hedfern: The New Britash 

+ ibam Avtomato Buokon Bottle Machina, — Standard Durability 
Testa for Bollan. 

RoraL Socirtr or Mepiomm (His of Medicine Beotlon 
Genera] Meotung), ab 5 —J. Leveen ' bbethe: Donnolo. — 
Innes Smith : Unpublished Letter of John F 

foraL MurmoRoLogioaL Socrmry, at 3 —Dr H. Jeffreys: Cyclones and 
the General Orrenlation.—G. M : Karly Water-mills in Boston 
to Changes in the Rainfall of Kast Hent Mores Borer: pl al 
on Winter Thunderstorms m the British Islas fiom January ta 
March Sist, 19%0. 

aL Bounsry (at Royal Institution), at 6.80,—ProfrR Wulstatter : 
Research 


(Annual 
R. W. 
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ELIOTROPLATaRS' AND Darosrroms’ Tecamosr Sooty (at Northam pbo 
Polytechnic Instatote), at 148.—8 Wermok Ths Protectre Bifect o 
Metal Deposits on Iran. 

RoraL Soouery or Ants, Lb 8—R. R Hyde: Industrial Welfare u 
Great Britain and the United States. 

Foia-Lore Soarrr (at Univermty Collages), at 8 

Horti MicmosooriqaL Sochrrr, at a P. Carrel: A Now Der 
ment of the Ultr-Microssope —Prof. R. Ruggles Gates and Dr. J. 
Latter. Obserrations on the Pollen Derelopment of Two Spacies ot 


. Lathes. — J. Lomax: Tue Preperation and Examination of Goal 
Becton +. 


THURSDAY, Nar 19. 


Soourrt or GLiss TEcHWoLoor (London Meeting) (at Umrerety Onllege), 
at 280 —Ganereal Discussion on Furnace raer: In particular op 
the paper epee by Prof. W. E 8 Tumer to the Aprl meshing, 
namely, A Brief Renew of Furnace Developments. 

ROYAL Btodies of the Mercury Band- 


, At 4.80,—Lord Rayl 

Sl eagles of gpd Dera A. Fowler and L J, Freeman. 

Spectrum of Nitrogen = ID.—Prof. O. W. Hichardaon : 
Note on a Connetion between the Vinbie and Ultra-violet Bands of 
Hydrogen.—D Jaor: The Hand Spectrum of Water Ve ; 

LxsrrruTion or konso awp MrraLLuRarY (at Geologioal ai at 5 80, 

O.B.C. Socrerr rom Oorstrvuctrve Hieta CONTROL amp RATAL Pro- 
orrs (at Resex Hall, Strend), at 8 —Mrae H. Bari, Mre T. Mimis, 
and A W Goodman: What converted me to Birth Control and What 
I should like to see dona for the Movement 

Omur Soorery, at &—Dr E M. Dawson: New Developments m the 
Study of Acid Catalyus Tho Catalytic Catenary. 

BoraL Socusty or TrormoaL Mxvicrmm 1xD Hrcreee at 11 Obandoa 
Street, Cavendish Square), at 8 15.—Debate on The n of 
Wedical Research in the Tropies, Prof. Werrington Yorre, Dr. A T 
Stanton 


FRIDAY, Mar f0. 


Barras Psrorovocica, Bomerry (Msthetios Beation) (at Bedford 
College), at & 80 —Mia Ursula Roberts (Busan Miles). The Fonchons 
of the Onta 

RoraL Goourty or Mniowa (Hlectro-lherapeutics fection) (Annuel 
Genera] Meotang), at T. 

RoraL ProToorarnio Boormerrt, at 7.—Pictomal Group Weetang.—B, H. 
Lawton: Individuality. z 

BoraL Iseritorionw or Gurat Berra, at 9.—Prof. W. L Bragg’ The 
Structure of the Bilicates. 


PUBLIC LECTURES. 


SUNDAY, Mar 1b. 


GuiLpHoven (Hooleston Square, R. Y ), at 8 s1.—Dr D. G. Hogarth. The 
Hittite People and their Civilisation. 


HONDAY, Mar 10. 


Mippimerx HosrrraL MEDICAL BOHOOL, at 6&.—Prof J. Fraser. Some 
cal Problems, (Snooeeding Lectures on May 17 and 18.) 
Lowpow (R F.H.) SocnooL or Mepioum FORA Wourm, at 6 8.—Prof H. 
Beokwith Whitehouse: The Nenstrval Fonetion, ita Phymology and 
Pathology. (Succeeding Lectures on May 23 and 30) 


TUESDAY, Mar 17. 


GRESEALA DOLLECE, «6 6 —Sir Hobart a Phyno (Hue- 
ceeding Lectures on May 18. 12, and t0 

Bre Joms Case TECHKICAL ImsTITUTE, at 6%0,—Dr. W. E Hatfield: 
Special Steele and thelr APPEAHER in Bmgineemug  (Hucceeding 
Lectures on May 31 and:June 14.) 


WEDNESDAY, Mar 18, 


Loxpow SonooL or Economics, of 6.—0, B., Orwm. The Heonomics of 
dAgreeulture (Bnccseding Lectures on May 25 and June 1 ) 

RoraL BCHOOL or Mores, at 5.90.—U. E- Erani: Oxidation, Oorromon 
and Passinty of Motels (Guooseding Lectures on May 25 and Jane L} 


THURSDAY, Mar 19. 


Barish MepicaL AssOCcU TION nastock Bauare, W.G), at 3.30— 
Dr. B. Goodall: Some of the Work done to elncidats the Pathology 
of Disease felling to be considered under the rubrie ‘ Insanity 

udsley Lecture 

gas riL ORE COLLEGI, at 4.15 —Prof K Faber: Gastritis, 
ita Talation to Achyle and Uloer (Saborsten Memorial Lecture) 

Iuerrrure oF ParaoLoor amp Tteatarcn, Br Manny's Hoarrrat, ab 5.— 

a P. James: Boms Methods and Problems of Malars 


FRIDAY, Mar 7. 


Go's Hosrrtal MEDILL BoHooL, ab8.30.—Prof. H EL Kettle Inflamma- 
ton and Infection (Bucoseding Lectures on May 27, 81, and June 8) 


CONGRESSES. 
Mir 2% and 2. 
Famos Society or OTO-NEURO- OPHTHALMOLOGY (at Strasbourg). 


Jumm ð To 9. i 
OOXTENTIOR OF CANADIAN OHEMINTE (at Quebec). 
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University Statistigs and Tendencies. 


INCE the comparative tables of statistios before 
us 1? have been compiled by the University 
Granta Committee, it is but natural that we should 
turn first to those which shed light upon the 
financial position. Nor need we make any apology ; 
for unless that position be sound there can 
be little expectation that the function of the 
universities can. satisfactorily be discharged. 
Happily the accounts show a decided and general 
improvement, particularly when it is noted that 
only in the case of thirteen institutions has ex- 
penditure exceeded income; and even in these 
cases the deficitas were smali and were due to the 
fact that the institutions concerned met out of 
Income an unusual amount of capital or other 
non-recurrent expenditure. 

The improved position is due largely to increased 
Treasury grants made upon the recommendation of 
the Grants Committee, and indicates very clearly 
that that recommendation has been justified. At 
first glance the increase in ‘‘ Government Grant,” 
35:9 to 39-5 per cent., does not appear to be great, 
but it has nevertheless been an excellent incentive. 
Not only have the institutions suffering from 4 
deficit been reduced from twenty-four to thirteen, 
but also, as the Committee pointa out, there is 
another gratifying faot which does not appear in 
the tables: during 1925-26 reductions of debt to 
the amount of more than £50,000 were effected. 
This possesses & special significance when it is ob- 
served that increases of salaries of teaching stafi 
cost more than £88,000; increases in departmental 
and laboratory maintenance more than £23,000; in 
general libraries and museums, £24,000; in repairs 
and maintenance of buildings, £38,000; in capital 
expenditure met from income, £57,000; and in 
grants to students’ societies, £10,000. The increase 
of government grants was not, of course, wholly 
responsible. Income from local education authori- 
ties, from endowments, donations, subscriptions, 
and studenta’ fees, was, in each case, greater than 
in the preceding year. ` 

With regard to the number of full-time students 
it may be said that the year has shown a return 
to what may be normally expected. Actually there 
is æ alight decrease from 41,794 in 1924-25 to 
41,443 in 1925-26, but this is largely accounted 
for by the fall in the number of ex-service students 
from 263 to 17. Any small aggregate decrease in 
the number of full-time students is not, as the 


Uni Grants from Unrverssties and 
Univreruty In resept of Treasury Grant, 1925-1928. Pp. 24 
(Londan: H AL Stationery Office, 1027.) 3s. net. 


734 


Committee pointe out, very surprising in view of 
the: prolonged industrial depression; and against 
that small decrease must be set an encouraging 
increase in the number entering for the first time 
upon. degree or diploma courses. 

Whatever may be the numbers of students, the 
main interest must be concentrated upon what they 
are doing; and here there emerge facta which at 
present we shall not attempt to explain, since they 
depend upon conditions ‘which are more or less 
familiar to us all. In the medical, technological, 
and agricultural groups there is a fall, the decreases 
' being 1000, 152, and 70 respectively. In the pure 
science group there is a alight increase, while in 
the arts group there is the substantial increase of 
869. As to what specific subjects are proving more 
or less popular, however, the Committee finds it 
difficult, for obvious reasons, to carry ite analysis 
far enough. It realises, nevertheless, that it is 
possible for certain subjects to become rather more 
popular than is desirable in the national interest. 
Is philosophy, for example, “not tending to be 
unduly neglected by our arta students”? Or is 
chemistry “ not tending to attract an unduly large 
proportion of our science students ” f 

For our part we do not lack evidence to show 
that chemistry is, at present, attracting a number 
of students which may be unduly large. But on the 
question as to whether this is a matter for alarm 
or congratulation we do not propose to speak at 
the moment. We do, however, regret the tendency 
—and we cannot fail to note that in this age 
of specialisation it must inevitably increase—tfor 
students to neglect philosophy. Nor would we 
confine that regret solely to the fact that it is 
neglected by arte studente. Philosophy is not 
the monopoly of any particular group: it is an 
essential to every student. Let there be no 
mistake. We are not thinking of it as a form of 
metaphysics down the tangled by-paths of which 
we would have science students lose themselves. 
But if science means, ultimately, an enlargement 
of experience, we regard philosophy as œ critique 
af that experience. 

If we appear to over-emphasise this pomt in 
connexion with the courses—in arta or sclence— 
, of university students, let our excuse be that we 
olaim a lofty view of the function of a university 
—a view which made us sympathetic, some three 
or four years ago, with the writer of an article 
in a prominent university magazine. “Let us 
learn from others and make our own peculiar gift 


-““~t0 the common stook of undergraduate life. If, 


however, we are not prepared to do this, then let 
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us at least bè honest and call ourselves first-rat 
teeth-extractors, assiduous engine-wipers, and th: 
like, but not ’varsity men.” 

This matter of the actual subjects followed b: 
university Btudente leads us directly to anotha 
important aspect which the present Committee’ 
returns place before us. The whole dooumen 
seems to us to fall into three main parts: tha» 
dealing with accounts, the congratulatory natur» 
of which we have already indicated ; that dealin; 
with the subjecta and groups of subjects whicl 
are being followed in the universities; and thar 
dealing with a matter upon which there is, as yet 
little reason to regard as satisfactory. We refer 
to university libraries. In this connexion a new 
table of figures has been introduced into the Returns 
before us. In its general reports in 1921 and 1925 
the Committee reminds us, not only was gresi 
stress laid upon the importance of well-equippex 
libraries, but their maintenance and developmen 
was insisted upon as one of a university's primary 
duties, ‘since defects in this central organ musi 
inevitably have a harmful effect upon the worl 
both of teachers and of students in all departments 
alike.” But the state of affairs revealed by the 
Library Table, in spite of the fact that a larger sun 
was spent in 1925-26 than in the preceding year 
still presente “ an essentially gloomy picture.”’ 

In the universities of Great Britain (excluding 
Oxford and Cambridge) the total expenditure or 
libraries was £120,616. This sum was made up œ 
£46,280 (salaries), £58,237 (books), £8046 (binding) 
£7153 (ordinary upkeep). The amount spent upor 
books by more than fifty instrtutions of university 
rank is astonishingly small, and while the Com 
mittee is not unaware of the difficulties whiot 
beset comparisons between our university con- 
ditions and those of other countries, it does not 
hesitate to justify ita phrase “an essentially 
gloomy picture ” by comparison with the United 
States. We cannot improve the wording of the 
Committee: “... we could not escape some 
rather melancholy reflections st finding that for 
the item of expenditure on books during the 
academic year 1925-26 the total figure for all ow 
grant-aided universities and colleges put togetha 
appeared to be little larger than the combined figure 
for the universities of Harvard and Yale... .” 

We said above that our reflections concerning 
the neglect of philosophy led us directly to the 
important aspect which the returns show us o: 
university library conditions. We do not imagini 
that, for those who share our views as to the functior 
of a university, any further explanation is needed. 
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Physical and Chemical Tables. 
‘nternaitonal Critical Tables of Numerical Data, 
Physics, Chemtsiry and Technology. Prepared 
under the Auspices of the International Research 
Council and the National Academy of Sciences 
by the National Research Council of the United 
States of America. Editor-in-Chief: Dr. Edward 
W. Washburn. (Published for the National 
Research Council.) In 6 vols. Vol. 1. Pp. 
xx+415. (New York. MoGraw-Hill Book Co., 
Inc.; London: MoGraw-Hill Publishing Co., 
Ltd., 1926.) Sold in sets only, 12 dollars per vol. 


HE volume under review constitutes the first 
of a series of five volumes of oritical tables 
of numerical data relating to physics, chemistry, 
and technology. They have been prepared under 
athe auspices of the International Research Council 
and the U.S. National Academy of Sciences by the 
National Research Council of the U.S.A., with Dr. 
Washburn as editor-in-chief. Dr. Washburn has 
worked through the agency of ten corresponding 
editors and advisory committees in the leading 
countrie of the world, except Germany. 

The bulk of the contributors to the first volume 
«are American ; of the fifty names mentioned, thirty- 
four are American, seven British, three French, two 
Austrian, two Danish, one Dutch, and one Japanese. 
The nomination of contributors from Britain was 
left in the hands of a committee composed of Dr. 
Kaye (editor), Sir Robert Robertson, Dr. Rosenhain, 
Prof. Porter, Dr. Stanton, Mr. Sears, Mr. Egerton, 
with Mr. Higgins as secretary. 

Some idea of the magnitude of the venture may 
be gained from the fact that the editorial, con- 
tribution, and manufacturing costa have been 
appraised at 670,000 dollars. The price per 
set is 60 dollars, but a special pre - publica- 
tion offer at 36 dollars per set was made, which 
brought in orders for nearly 6500 sets. It is 
interesting to note that only twenty per cent. of 
these orders came from countries outside the 
United States, although 150,000 announcements 
of the offer were mailed to all parte of the world. 
If any conclusion can be drawn from this return, 
it is that in the United States there is a large public 
which can appreciate the value of such an under- 
taking and has also the purchasing power to acquire 
copies. The publication of these Tables at a price 
that would make possible a world-wide distribution, 
required that the project should be financed by 
those realising its importance and in ẹ& position to 
make the neceasary investment. Some 244 Ameri- 
can firms and individuals, and two of the larger 
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foundations, have provided the sum of 170,000 
dollars required for the puation. 

If we may judge the enfire work by the standard 
of the volume under review, then we may say that 
this work is likely to be of incaloulable value to 
scientific and technical workers, and the organisers 
and 300 experts have rendered a signal service to 
mankind by their co-operative effort to render 
readily accessible the enormous accumulation of 
data. ° 

It is only when one reflecta that until the middle 
of the last century no attention had been given 
to the accurate determination of physical and 
chemical data that one appreciates the tremendous 
advance that has taken place. In science the 
accumulated facta make for progress, but the rate 
at which data are piling up at the present time is 
such that, unless a systematic effort is made to 
cope with it, there is a likelihood of a vast amount 
of human labour being frittered away in un- 
necessary duplication. 

Scanning over the four hundred or so pages of 
this volume, packed with carefully analyzed data, 
one cannot but marvel at the immense industry of 
the scientific workers both past and present who 
have toiled with but one goal in view—the measure- 
ment with the highest precision of a physical or a 
chemical constant. i 

The dawn of this era of exact measurement was 
heralded in by a galaxy of mighty experimentalists, 
amongst whom Stas, Dumas, and Regnault stand 
out pre-eminently. One recalls the resourcefulness 
of Stas, who, in order to prepare silver of the highest 
purity, boldly undertook the task of distilling this 
metal; the painstaking care of Dumas, who, when 
making his experiments on the gravimetric com- 
position of water, frequently started an experiment 
at daybreak and did not see its completion until 
the dawn of the following day; the meticulous 
accuracy of Regnault, who, in order to preserve his 
data, engraved: directly on a sheet of polished 
copper his experimental pointa and the mean 
curve through them. l 

These old pioneers have had worthy succeasgrs 
endowed with added knowledge and the develop- 
ment of fresh instruments. The primary object of 
these critical tables is to harvest fruit of their toil, 
sorting the wheat. from the chaff, for the benefit of 
civilisation. 

It would be presumptuous to oriticise a work such 
as the volume under review. All one can attempt 
to do is to offer a few friendly suggestions that might 


help to make the volume of still greater utility who’ > 


a further edition is called for. 
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One feature of the book which immediately 
impresses the reader is mechanical perfection 
.of the ‘set up.’ The ment of the tables 
and the selection of the various sized type leave 
nothing to be desired. One must, however, point 
out that the only full-page graph m the volume 
(page 33) is one which it is impossible to use with 
comfort. It would have been advantageous to 
have the data in the form of a nomogram. 

The volume opens with a section on national and 
local systems of weights and meastires. The reader 
can derive much amusement from a study of these ; 
for example, on page 10 the Persian unit of 1 
guerze is given as 0-63 m. to 0-97 m.; such elasticity 
in & unit probably fits in with Eastern notions of 

- buying and selling! It is also of interest to learn 
that the sacred cubit differs quite considerably 
from the common cubit. The compilation af this 
table, occupying fifteen pages, must have involved 
an immense amount of searching on the part of the 
compilatore. 

This is followed by a section on conversion factors 
and dimensional formuls. These factors are well 
arranged and complete, but one does not find a 
conversion factor familiar to all concerned with 
thermal conductivity work, namely, for converting 
thermal conductivities expressed in gram calories 
per sq. om. per geo. for 1° C. difference into B.Th.U.’s 
per sq. ft. per hour for 1 inch thickness and 1° F. 
difference in temperature. One would like to see 
B.Th.U. used for British Thermal Unit instead of 
B.T.U., which is apt to lead to confusion with the 
Board of Trade electrical unit. Many people prefer 
to make conversions with the aid of diagrams, so it 
would have been helpful if reference were made in 
connexion with this table of conversion factors to 
the existence of a collection of forty-three graphic 

tables for the conversion of measurements im 
different units compiled by R. H. Smith and 
published in 1895. 

We feel that the utility of these volumes could be 
increased if especial attention had been given to 
indicate the location of special tables the import- 
ance of which is not such as to justify their in- 
clusion in these volumes. For example, it may 
not be generally known that the annual reports 
of the British Association contain tables of Bessel 
“functions, sines and cosines of angles in radians, 
logarithmic Gamma functions, eto., and that the 


Physical Society has published a table of hyperbolic’ 


aines and cosines. Then, again, there is the useful 
collection of physical and chemical data of nitrogen 


e “““=sompounds prepared by the Munitions Inventions 


Department during the War. 
No. 3003, Vor. 119] 


‘The definition of selected terms occupies nine 
pages. 

We are rather astonished to learn that the Hefner 
unit is obsolete. Probably the wish is father to the 
thought! The Hefner is the only official standardi 
for the whole of Germany and has more statutory 
significance than the standards of Great Britain. 
As regards the definition of the candle, the author 
might possibly have expreased himself a little more 
clearly. It is & unit that is maintained at certain 
national laboratories in terms of electrical incan- 
descent lamps. 

The section on “ The Structure of the Isolated 
Atom” partakes more of the appearance af a 
scientific paper than the pages of a highly con- 
densed book of reference. Many will question the 
advisability of quoting Table 2, page 49, from 
Bohr’s book, especially when the subject is in such 
an unsettled state. It might be noted that Stoner 
has caloulated a table which differs from that given 
in Table 2. Incidentally, there is a misprint in the 
middle of this table, 8 being printed instead of 2. 
The full-page diagram of the normal orbit of the 
outer electron on page 51 is of more academic in- 
terest than practical utility. But the diagram on 
the preceding page of maximum elongations of 
electrons of several groups may prove useful in 
working out optical properties. 

The section on resistance thermometers under the 
main heading “ Thermometry ” is all too brief. 
One -would like to have found there a table of t 
and pi to facilitate calculations in the same way 
as one finds under “ Thermocouples” standard 
tables ‘of temperature and thermo-electric force. 

To British ears the statement that “The 
Callendar equations were devised to facilitate 
computations by the method of successive approxi- 
mations ” will sound a little strange, even if it is 
strictly true. It would have been: helpful if the 
writer of the article had indicated the sources where 
platinum of the requisite degree of purity was 
obtamable, as it is rather difficult to secure material 
which complies with the specification he ‘quotes. 

In connexion with the article on temperature 
measurement, it might have been appropriate to. 
point out that certain laboratories supply materials 
of certified melting points or boiling pointa which 
can be used for calibration purposes. A range of 
pure metals is available for high temperatures and 
organic compounds for low temperatures. 

To the section on optical pyrometry the addition 
of a table of the emissivities of various substances 
and a reference to the very detailed charts based 
on computations from Wien’s Law issued by the 
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3ureau would have been useful. Total radiation 
*yrometry is not dealt with. 

The section on laboratory methods for producing 
und maintaining constant temperatures should 
rove of considerable service. The addition of one 
uixture may be suggested, namely, crushed ice and 
uming nitric acid, by means of which — 30° can be 
btamed almost instantly. A reference to the 

article on the production of cold in the Journal of 
he Optical Socsety of America and Review of Scientific 
=“ nstrumenis would be helpful to the reader. 
It is difficult to understand the editor’s motives 
or placing the section “ Standard Buffer Solutions 
nd Acid-Base Indicators ” in Vol. 1, for they could 
nost appropriately accompany other electro- 
shemical data on ionisation, etc. .Wedged at 
present between a section on “ Volume of a Mass 
of Liquid of known Weight in Air” on one side 
and “ High Vacuum Technique ” on the other, it 
seems out of place. 

In the section on “ High Vacuum Technique,” 
one might suggest that a note be made to the effect 

that the expression for the rate of flow of gas 
through a tube is applicable to within five per cent. 
only up to a pressure when the free path of the 
gas molecule is 0-4 times the bore of the tube. 
"No mention is made of Knudsen or of his general 
equation connecting the rate of flow with the 
dimensions of the tube. The formula for the 
«molecular flow through a circular opening is not 
quite correct ; it should be Wa. the arith- 
metical slip ocours in Dushman’s original paper. ` 

In the table giving data on varions types of 
pumps, it might be noted that the Gaede molec- 
alar pump referred to is now obsolete; no 
mention is made of the Holweck pump. It is 
probable that a alip has crept into the table giving 
pumping speeds of various types of pumps and that 
the figures in the last line refer to the three-stage 
Gaede steel pump, for the recently introduced two- 
stage steel pump will not function against a back 
pressure of 20 mm. The value 60,000 quoted for 
the performance of this pump is not ane which can 
be obtained under the usual conditions of operation. 
It is also rather surprising that no information is 
given concerning the gauges employed for measuring 
the pressures. Experience has shown that the 
normal upper limit of the ionisation gauge is 
1/1000 mm., while the Pirani cannot well be em- 
ployed for pressures below this. 

We suggest the addition of a table giving the 
nasture and amounts of various gases to be expected 
from various typical glasses, metals, and silica when 
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heated tn vacuo. The reader would also have been 
glad to know that, in ition to the substances 
mentioned, red phosphorus can be used with glass 
apparatus for removing the residual gas. ~ Other 
additions which may be suggested are (a) a table of 
the vapour pressure of the oils used in pumps ; (b) a 
table of the expansion coefficients of glasses and 
metals suitable for sealing in to glass with tolerance 
limita. i 

On page 102, in the table entitled “ Elementary 
Substances and Atmospheric Air,” there is a mis- 
print in the value quoted for the viscosity of air. 
It should be 180-8, not 284-2. 

The most important table in the volume is labelled 


-W Table, extending over 55 pages, and gives the 


important constants of chemical compounds. A 
port of criticism in regard to this is the order of 
accuracy to which the molecular weights are given ; 
for example, TiO, 79-0000, MnF, 92-9300, Al(OH), 
77-9831, LiH 794670. One wonders what justifica- 
tion there is for the number of significant figures 
quoted. Yet it is stated on page 98 that the values 
given are approximate, and it is proposed to give 
more accurate values in subsequent sections. A 
second point is whether some of the substances to 
which formuls are ascribed are true compounds; 
for example, 66PbO,21As,0,,12H,0, 19552-5. Pos- 
aibly this and countless others are merely ‘ solid 
solutions.’ No literature references are given in 
this table. 

On page 165 there is a table of refractive indices 
of numerous compounds, but not of the funda- 
mental elements. It would have been advisable 
to include the table published in Finnish by J. A. 
Wasastzerna on ionic refractivities. 

On page 357 one finds a section on “ Sweet- 
ing Agents and Odoriferous Materials ” sandwiched 
between “‘ Dispersoidology ” and “ Radioactivity ” ! 

Many will feel disposed to question whether the 
tables on the properties of stars—their distribution 
and their motion—are physico-chemical data. If 
astronomical data are to be included, a reference 
might be given to Brown’s tables of the moon, 
which embodies the results of thirty yeara of 
mathematical investigations of a high order. 
Possibly some day similar tables will become 
available for the minor planeta or asteroids, of *- 
which about a thousand are known. Encourage- 
ment might thus be given to such monumental 
pieces of calculation by a reference in a standard 
book. 7 


The table on X-ray diffraction data from crystals» + 


and liquids, page 338, is remarkably complete, but 
some indication of the accuracy of the data in the 
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unit cell column is desirable. This subject is 
advancing at such a profigious rate that, even in 
the short time which has"elapsed since its publica- 
tion, quite a formidable array of substances has 
received investigation in the intervening period. 
We may mention the following: TiO, (anatase), 


Zr8iO,, 8n0,, MnO,, MnF, Ca80, CaWO, CaMo0,, 


BeAl,O,, Be,Al,8i,0,,. 

The compilation of the section on aerodynamics, 
page 404, must have presented unusual difficulties 
on account of the wealth of material available.” It 
would be advisable in Table 2 on page 404 to 
indicate that V, means either feet per second or 
metres per second, according to whether one is 
reading to the right or the left. Fig. 9 has a 
misprint in the letterpress ; the word Riabouchinski 
is incomplete. On page 410 (foot of second column) 
the statement concerning the effect of adding fins 
might be a little more explicit. It states that 
adding fins greatly increases the drag of stream- 
lme solids ; the effect of the fins on the airship R33, 
for example, put up the drag by eight per cent. 
The percentage effect would of course be greater 
if the hull alone was considered. 

The reviewer must stress the fact that the various 
points raised in his review detract little, if anything, 
from the value of this splendid piece of work. All 
busy workers are under a profound debt of gratitude 
to the various experte who have oollaborated to 
produce this unique collection of tables. The best 
way in which the user can show his appreciation is 
to indicate to the editors where he considers 
improvement possible, so that we may look forward 
to later editions which will embody the best that 
science has achieved. 

The task of compiling this monumental work has 
obviously necessitated much serious study on the 
part of the corresponding experts, and, by bringing 
to bear their critical judgment on the literature, they 
have discovered serious lacune and contradictions. 
An excellent illustration of this will be found in an 
article by Bichowsky in the Journal of Industrial 
and Engineering Chem. for April 1926, entitled 
‘©The Data of Thermochemistry.” There he pointa 
out discrepancies which appear in tables generally 
accepted as standard. As examples he cites Al,8,, 
the value for which given in the tables should be 
multiplied by 2, while in the case of Fe(NOQ,); the 
quoted value should be halved, and numerous other 
inconsistencies. Again, Washburn, in an address 
delivered before the American Association for 
the Advancement of Science, December 1924 
(published in Science, Jan. 16, 1925), pointe out 
“Some Effects of the Atmosphere upon Physical 
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Measurements” and cites numerous examples : 
fallacies. 

The same state of affairs probably exists in regat 
to some others of the constante sorutinised, and 
would serve a very useful purpose if the exper 
would publish their findings independently and i 
greater detail. EZER GRIB¥ITHS. 


Mechanism and Vitalism. 

(1) Die anorganischen Grenzgebiete der Biologie (in 
besondere der Kristallvergleich). Von Hans Prz 
bram. (Sammlung Borntraeger, Band 10.) Py 
240. (Berlin: Gebrider Borntraeger, 1926 
7-50 gold marks. ae 

(2) Man not a Machine: a Study of the Finalist 
Aspects of Isfe. By Prof. Eugenio Rignano 
(Psyche Miniatures: General Series, No. 3 
Pp. 77. (London: Kegan Paul and Co., Ltd 
1926.) 28. 6d. net. 

HE perennial conflict between the mechar 
istic and the vitalistic views of life j 
illustrated by the two books before us. Pro: 

Praibram endeavours to persuade us that livin 

beings are governed by the same laws as thos 

which regulate the structure and growth of orystale 

whilst Prof. Rignano, the distinguished editor c 

Sctenita, is equally certain that the phenomen 

which subjectively we recognise in our consciou 

life as memory, are characteristic of all life and affor 
the most fundamenta] explanation of the livin, 
process. It is somewhat surprising that Prribram 
who has a European reputation as an experimenta 
biologist, should be the champion of the mechanisti: 
view, and that Rignano, who was trained as : 
physicist, should espouse the cause of vitalism. 
The comparison of living beings to arystals is on 
that has often occurred to the minds of biologiste 
because crystals, like organisms, have a specifi 
form which they preserve, with minor modifications 
as they grow ; but the difficulties of this comparisor 
are obvious, and until now have appeared insuper 
able. Crystals grow by accretions to their oute 
surface; organisms by the mterposition of nev 
living molecules amongst those already existing 
The additions to the body, like those to crystals 
oome from the surrounding medium, but the mole 
cules added to a crystal exist as such in the mothe: 
liquor and are merely precipitated on the crystal’ 
surface, whereas those that build up the organism 
are elaborated by the organism itself out of simple: 
ones which it takes in as food. The crystal is ¢ 

mass of similar molecules, whereas the organism ii 

composed of different chemical substances arrangec 


` 
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n a definite manner so as to build up a structure 
whioh will work 

(1) With extraordinary ingenuity and persever- 
ance Przibram sets himself to surmount these diffi- 
vulties. He begins by pointing out that although 
iving substance always appears in the form of a 
solloid whereas crystalline substances are solids, 
vet almost any crystalline salt can be made to 
~ppear as a ‘colloid’ consisting of ẹ number of 
ninute crystalline particles suspended in the mother 
iquor. The form in which it will appear depends 
yn ite concentration in the solution and the rapidity 
of evaporation. Further, whilst it is true that in 
he most familiar crystals growth only occurs at 
he surface, yet there exist ‘ fluid orystals’ and 
ystals like those of hæmoglobin and similar 
oTganic substances which can imbibe water and in 
which therefore new molecules can be interposed 
hetween those already existing; in these cases 

Przibram holds that “ growth by intussusception ”’ 
nay be said to occur. 

The objection that a crystal consista of a repeti- 
ïon of similar molecules is met by what we must 
egard as a quibble on Przibram’s part. He says 
hat molecules do not exist as such in orystals, 
ecause all are united in a common lattice-work of 
«toms, and therefore in going from point to point in 
« crystal we° encounter alternations of different 
<inds of atoms ; and this alternation he compares 
© the mixture of distinct chemical substances 
ound in all living matter. 

With regard to the assimilation of food, Przibram 
nakes a brave attempt to find something like it in 
‘rystals. He points out that in certain cases where 
«n optically inactive substance is present in 4 
‘olution, the presence of a crystal of the dextral or 
finistral variety will determine the precipitation of 
rhis variety of the substance on the surface of the 
srystal, Further, when two salta orystallising in 
somewhat similar forms are mixed in a solution, 
alternate layers of each may be deposited on the 
crystal. 

Postponing for the moment the question whether 
or not these analogies are sound, let us look at what 
Przibram considers the gains of his point of view. 
He points out that a broken arystal ‘ regenerates ’ 
she missing part, just as many (not aH) animals can 
‘egenerate an amputated limb; that in some sub- 
stances the molecular lattice-work is capable of 
uilding itself up on alternative forms: thus, sub- 
tance belonging to the first crystalline system can 
orm cubes or ootohedra, and these two forms may 
end to appear in the same crystal and thus compete 
vith one another, so that cubes with truncated 
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angles are often observ The form which will 
ultimately prevail is that#hich grows most slowly, 
for this requires Jess material for ita realisation ; 
the quickly developing form appears first, but ite 
growth comes to a stop for scarcity of the necessary 
‘food.’ This Przibram compares to the cases where 
an antenna of an insect is replaced by a leg, a 
phenomenon termed by the late Dr. Bateson 
‘hamososis.’” He maintgins that the form of the 
regenerated part depends on the arrangement of the 
‘lattice-work’ of the surrounding tissue; thus the 
formation of limbs from transplanted rudiments in 
Amblystoma, as evidenced by his own repetition of 
Harrison’s experiments, is governed by the structure 
of the skin surrounding the rudiment and not by 
the relation of the new organ to the ‘ whole,’ as 
Driesch has asserted. He shows that two fluid 
crystals will coalesce into one as do two blastula 
of Echinus, and he says that Driesch’s conundrum 
of the impossibility of conceiving a machine which 
by division will give rise to two similar machines is 
answered by the Jattioe-work of a crystal, for this 
if broken into two will regenerate two similar 
crystals. 

We recommend this work of Przibram to the 
careful attention of all our readers ; they will find 
it ẹ mine of information on the physics of crystals, 
though it is to be regretted that he only mentions 
Sir William Bragg’s name once, and no one would 
gather from a perusal of the-book that we owe 
nearly all our modern knowledge of crystal struc- 
ture to Bragg’s discoveries. 

Przibram has, however, failed to convince us of 
the validity and worth of the comparison of the 
structure of living beings with crystals, and if he 
with all his knowledge of biology has failed, no one 
else is likely to succeed. To give a detailed destruc- 
tive criticiam of all his arguments would ocoupy too 
much space, but some of the principal objections 
which ocour to us may be noted. Thus it is mis- 
leading to compare a colloid solution of an inorganic 
salt such as ferric chloride with the colloids of 
living bodies. The former is a suspensoid—really 
a minutely divided precipitate—the latter a di 
phasic or even triphasic emulsoid of different fluids 
enclosing one another, and the physics of the two 
states are, as Hardy has shown, quite different. e 
The citation of fluid crystals is irrelevant. The 
term ‘ fluid crystal’ is a misleading one to denote 
an intermediate phase between complete fluidity 
and definite crystallisation which is exhibited by 


certain organic substances. In this condition—- _ 


stable over only a narrow range of temperature— 
the molecules of the substance roll over one another, 
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so that it is a fluid, put these molecules are 
sufficiently close to exer§ such an influence on one 
another as to keep their optical axes parallel. It 
is really a drop of turbid fluid, of which the turbidity 
is due to crystaline particles. The fundamental 
objection, however, is that a crystal is a relatively 
static form of material, whilst every particle of a 
living being, so long as it is alive, is in a continual 
state of destruction and- reconstitution, and this 
reconstitution is effected from ‘relatively simple 
materials. Nothing at all similar to the miracle of 


assimilation ia to be found outside the domain. 


of life. 

(2) It is with this miracle that Rignano begins 
his book “ Man not a Machine.” The building up 
of ‘new protoplasm from food he regards as one 
example of that ‘ purposeful striving ' which is the 
inner nature not only of man but also of all Hfe. 
In this case it is a striving to’ maintain a certain 
dynamic equilibrium. Prof. Leathes in his addrees 
to the Physiological Section of the British Associa- 
tion last summer pointed out that, given the known 
compounds into which food is broken by digestion, 
the number of ways in which they could be strung 
together runs into countless millions of millions, and 
yet they are put together in one particular way and 
no other. Rignano goes on to show that ontogeny, 
or the development of the individual, is likewise a 
striving to reach a typical end. It was indeed the 
recognition of this fact, and of the tendency of the 
egg to reach this end even when mutilated, by 
the adaptation of parts to purposes to which in 
normal circumstances they never would be put, 
which converted Driesch from being an adherent of 
Weismann to a vitalistic position. 

The whole life of an organism and its movements 
are, as Rignano asserts, one continued striving to 
maintain around it the accustomed environment. 
When living matter is exposed to a new environ- 
ment “it has no rest until it has either re-estab- 
lished the old environment or becomes adapted to 
the new one,” that is, until it succeeds in establishing 
p new equilibrium. Adaptation to a new environ- 
ment is attained by a constant series of triala—but 
when once it is attamed the reappearance of the 
game conditions cal] forth the successful response 
with ever-increasing rapidity. It is this peculiarity 
of living matter which Rignano calls memory and 
which accounts for the inheritance of acquired 
characters. It corresponds to what the reviewer 
has elsewhere called ‘ habitudmal memory.’ Rig- 


‘ nano tries to explain it by his theory of ‘ specific 


accumulation,’ which is at any rate a plausible one. 
Tt is to the effect that every reaction leaves behind 
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it in all the nuclei of the reacting animal a deposi 
or trace, the effect of which is to accelerate thi 
production of the same reaction when the sam: 
circumstances recur. The continual reaction to: 
stereotyped situation becomes a reflex or instinct 
and the reflex is thus not the primary building ston: 
out of which the actions of an animal are built up 
as many physiologists have supposed, but merel; 
the result of long-oontinued repetition. 

The application of these principles to the life o 
man occupies the last chapters of the book. Fo 
the detailed criticism and analysis of these chapter 
we have no space, but we can sum up the contra 
versy between vitaliam and mechanism somewha 
as follows. AH scientific reasoning 18 compartsor 
starting with what is relatively known and familia 
or with what we imagine to be so, and we strive t 
compare with it the more complicated and un 
familiar. The mechanistic biologist, taking ə 
familiar the chemical reactions which go on in. 
test-tube, seeks to reduce the life around him (an: 
incidentally his own) to a combination of these 
determined by the juxtaposition of unlike suk 
stances, that is, by structure. The vitalist is im 
pressed with the most thrilling of all the facta 1 
biology, namely, the fact that he himself is alive 
The life of this one being he knows from tb 
inside, and he thinks it logical to comparéwit 
this life the life of other beings, so that a certai 
measure of qualified anthbropomorphism seams t 
him to be the only rational way of dealin 
with life. : i 

After all, it is doubtful whether in the last resor 
Przibram seriously regards himself as a magnifie 
orystal, and, as Dr. Broad has recently said, “th 
man who asserta that his brother—or his cat— 
merely a mechanism, is either a foo—or a physic 
logist.” Dr. Bateson once said: “If to be a vitalis 
is to admit that here and now we cannot explai 
the actions of living beings by physics and chem 
istry, who would not be a vitalistt” It may b 
held that to accept any form of vitalism-is t 
sterilise biology and that only the mechanisti 
hypothesis leads to resulta ; but in zoology, at an 
rate, this is not true. In studying the physios an 
chemistry of the cell we are studying the tools < 
life, not life itself, and ‘ mechanistic’ theories < 
heredity have only led to the creation of a welte 
of incomprehensible ‘genes,’ the nature an 
origin of which are mysterious: real light o 
the inner nature and evolution of animal life hs 
only come from following the lead of the concept 
of striving, habit and meniory. 

E. W. M. 
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chapters, eech eae me special applications 

Our Booksuelt: of micro-organisms to ustrial processes. To 

"he Soames gid in Bi a Sketch of the | those who are soquainted? with only-some of these 

iy of Lae ByE Prof. ©. "Patten. Pp. x11+ | processes, the task of gi even & general aocount 

175. ( ndon : Ore, Tindall and Cox, Ltd., of so wide a field m or a compass will appear 

19286.) 5s. net. 7 at once Utopian. 

*ROF. PATTEN is an enthusiastic supporter of the The book contains useful information, but a 

anemic theory of life and heredity which is asso- Tenth of the text justifies our criticism. Uad 


iated with the names of Hering, Samuel Butler, 
Yancis Darwin, and Semon. His little book is very 
eadable and contains much matter within a small 
compass. The theses put forward are “ that 
demory is indeed the ing of Organic 
<volution, and also that it is the source -and 
«otentiality which unifies both consciously and 
meonsciously the io side of all living organ- 
ims; that vital activities, morphological as well 
8 physiological, are in truth Psychic manifesta- 
~ions; that even the simplest vital activities are 
uite purposive; that ory is rhythmio in 
haracter ; that-the processes at work in the evolu- 
don both of the Individual and of the Race furnish 
vidence of being an unbroken chain of Memory 
‘rocesses, and are, in the main, due to Habit 
formation : and lastly, that Memory Processes, 
shen analysed mainly in regard to their a 
«asis, cast a strong beam of light upon the 
f Somatic Inheritance ” (p. xii). 

One might conclude from this citation that Prof. 
atten is a psychobiologist, and indeed he comes 
ery near to that position. On one cardinal t 

«o 18 quite emphatic, ““ that unless one tes 
he presence of & hic side in all living things 
my attempt to exp Memory phenomena on 
ational lines would signally break down ” (p. xi). 
3ut the philosophical position he adopts is ap 
ntly that of monism, of the rather vague Haeo Haeckel. 
am kind, which is by no means free from the 
Mualistic taint that Prof. Patten has in horror. So 
+ comes about that in elaborating the memory 
heory he falls back upon the “‘ physical trace ” or 
‘engramm ” conception of Richard Semon: he 
ries, in other words, to translate what is essen- 
ially a psychical activity into ita presumed physical 
sorrelate. 

For our own part we hold with James Ward that 

» memory theory of heredity will not work unless 
yased frankly upon a ological theory of life, 
and freed from the mechanistic preconception of 
shysical traces. But it must be confessed that no 
me as yet has successfully worked out such a 


sheory. K. 8. R. 
industrial Fermeniaiions. By Prof. Paul W. Allen. 
424. ew York: The Chemical Catalog 


Pp. 
Co., Ino., 1928.) 5 dollars. 


PARAPHRASING the author’s statement in his pre- 
‘ace, this book is not intended for. those who 
require special know on the subjects it deals 
with, but its intention 1s “ to bring together in a 


general bol some of our present information con-’ 


serning plication of. micro-organisms to 
er T this fully into account, after 


having read the book, we a confess ourselves 
disappointed. The text is divided into thirty-one 
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ther and T the processes preceding 
i oro desorbed briefly but accurately, 


while tanning z iteelf occupies but twelve lmes; and 
here there is no* mention of the use of tannin 
extracta, or of chromium compounds, formaldehyde, 
eto., treatment of the hide or akin with a mixture 
of fish and other oils only being referred to. Bread- 
making occupies forty pages and gives some useful 
outlines of the processes employ We are left in 
doubt, however, as to the of the followmg 
sentences _ 133) : “ The partio kind of 

which is of interest to the bread maker is 


yeasts. ... These are the yeasts 

ally Wael a scree head poner 
author refers to all three, his statements are in- 
correct. Nor do we obtain any further he in this 
connexion in the chapter on “B Yeast 
Manufacture ” (p. 311). The chapter on the 
manufacture of industrial alcohol introduces much 
matter of a purely academic character, but the text 
will be of little assistance to the general reader who 
wishes to gain an insight into the industrial 
processes. A useful feature of the book is the 
apo” to each chapter of references to the 
literature A. R. L. 


Marine Works : a Practical Treatise for Maritime 
Engineers, Landowners and Public Authorities. 
By Ernest Latham. Second edition, considerably 
enlarged. Pp. mi + 223. (London: Crosby 

Lockwood and Son, 1926.) 16s. net. 


Tma second edition of this work oonsista of two 
parts, the first of which is identical with the 
earlier edition and the second is made up of three 
additional chapters. We have not been able to find 
any alteration in the first part, and it is accordingly 
to the same oriticiams as were expressed in 
review which appeared in Natura of Mar. 3, 

1023 (p. 285). 
pee the additional matter, Chap. x. deals 
with quays and jetties in tidal waters and ig 
obviously supplementary to Chap. ix. on deep- 
water quays. It consiste of certain somewhat 
disconnected jottings on costa and valuations and 
modern practice in design. It contains, however, 
a timely and salutary admonition on the economical 
of the selection of a site for the exploitation 
of a river frontage, and pointa out the advantages 
from the use of runways and other modern 
transportation facilities. There is a note of a 
method advocated by the author for the determina- 
tion of the actual volume of 
computing payments to a contractor. 
This point crops up again in the next chapter but 


material m=” 
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one, where the same d is covered, indicating 
& lack of oare in evoifing repetition, which is 
almost inevitable when icles on the same, or 
kindred, subjects are reprinted +n toto from journals. 
The weakness_of the book as a whole, in fact, 
is that it consists of & series of such articles, useful 
and interesti īm their way, but disoursive, 
disjointed, and, in some measure, superficial. 
Chap. xi. deals with coast erosion; here again 
the mformation contained would have been more 
appropriately blended with that in Chap. vi. on 
coast defence. The concluding shapter (xii.) dis- 
CUSSES ing and land reclamation. There isa 
useful ef eater on “The Land Drainage Acts 
examin. m the engineer’s standpoint,” reprinted 
from Water and Water Engineering. B.C. 


General Botany: with Special erence ' to tts 
Economic As . By Dr. C. Stuart Gager. 

` With three Chapters on Heredity and Variation 
. in Planta, by Dr. Orland E. White. ; 
hia, Pa.: P. Blakiston’s 


= xvi+1056. (Philadel 
Son and Co., 1038) dollars net. 
Tus is a text-book written along very different 
Imes from the majority of books as intro? 
ductions to the study of botany. The work gives 
the impression that its author has not considered 
college and examination syllabuses, but has at- 
tempted to deal with botany as an indispensable 
subject of general education, It must be acknow- 
that he has largely succeeded m sonal 
that plant life has been throughout history, an 
still is, closely interwoven. with Human life. 
A Introduction is followed by four parta, 
subdivided into forty-one chapters, ng Te- 
spectively with the vegetative functions of plants, 
reproduction and life-histories, the great groups of 
ARE plants, and genetics and evolution. 
Features of special interest are: the excellent 
has ite reproductions, the insertion of short 
i and biographical notes, and the discussion 
at every opportunity of the relationship of plants 
to human A few of the text figures are not 
quite accurate and several unfortunate slips in 
terminology have been noted. The sat cape of 
bibliographical references are to erican 
pers and books, and, naturally, most ce is 
evoted to American genera and species. Never- 
theleas, this text-book is one that should be of 
t use to teachers and students not only in the 
Bnited States but also outaide. 


The New Book of Trees. By Marcus Woodward. 
Ilustrated with Wood vings by C. Dillon 
McGurk. . 310. (London: A. M. Philpot, 


Ltd., n.d.) 12s. 6d. net. 


* THa author of this work does not attempt to give 
elaborate scientific descriptions of trees, neither 
does he try to reveal anything that is new ; rather, 
by delving into ancient tomes, he has brought to 
light much that is old but interesting. His re 
searches are confined to the commoner kinds of 
‘ewirees and shrubs, and more particularly to native 

ies. He has gathered together a good deal of 
historical information, and the chapter entitled 
< Remarks on Forest Scenery” is partioularly 
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interesting, dealing as it does with English wood 
lands from the time of the Roman invasion t+ 
modern times. In his descriptions of the variou 
species the author makes good use of the man: 
legends and lyrics concerning trees and forests tha 
are to be found in old sylvicultural works. 

Whilst the book is not one to recommend to the 
student of botany or sylviculture, it is well wort 
& place upon the shelves of other tree-lovers, whils 
people who have no special interest in trees will finc 
much im ing reading. There are numerow 
good engravings by Mr. C. Dillon McGurk, and bot! 
printing and paper are good. 

Hydrogen Ion Concentration of the Blood in Healt? 
and Disease. By Prof. J. Harold Austin anc 
Prof. Glenn E. . (Medicine Monographs 
Vol.8.) Pp.xi+75. (Baltimore, Md. : Williams 
and Wilkins Co.; London: Bailliére, Tindall anc 
Cox, 1926.) 8s. net. | ) 

Ix this monograph the authors have set out to give 
æ brief account of our present knowledge of thc 
hydrogen ion concentration of the blood. In the 
first chapter there is a ahort but complete theoretioa 
survey of the subject ;- whilst in the last, methods o: 
determining pH are briefly described. The second 
a ivea our knowledge of normal blood pH, 
an the third, wHich accounts for half the | ob 
the book, describes the variations met with im 
disease. The authors have confined themselves 
strictly to the subject in hand, though, even then 
more than two hundred references are given in the 
preg ie They also assume a fair knowledge 
of the subject from their readers: the clarity of 
certain portions of the monograph, j Ont 
dealing with the more theoretical aspects of the 
subject, would be enhanced by somewhat fuller 
descriptions. The book should be of use to all those 
interested in the subject, as a work of reference tc 
the latest researches. 


The Chemi of Dyeing. By Dr. J. K. Wood. 
(Chemical Monographs, No. 2.) New and re 
vised edition. Pp. vii+104. (London: Gurney 
and Jackson, 1926.) 3s. 6d. net. 


THs egy i first issued in 1913, was written 
primarily for advanced students, but is of great 
Interest to all who are engaged in processes 
involving dyeing. Commencing with a description 
of the physical and chemioal properties of the more 
important commercial fibres, the book gives a short 
description of the principal types of dyestuffs and 
the methods of applymg them to the various typee 
of fibres. This is neceasary in order to understand 
the following ohapters, which deal with the 
numerous theories which have been advanced 
one the actual mechanism of the dyen 
process. ese theories are very ey explained 
with great attention to imental evidence, 
starting from the first idea of a purely mechanical 

rocess to the modern conception of dyeing as a 
dual process, involving first the electrical precipi- 
tation of the.dye on the fibre and then the chemical 
combination or physical solution in the oell walls. 
The references to the published literature are 
unusually copious. 
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Letters to the Editor. 


The Editor does not hold himself responsible 
opinions expressed by his correspondents. N 
correspond with 


the writers of, rejected manuscripis intended for tas 
or any other part of Naturnm. No notice ts taken 
of anonymous commanications. | 


Simultaneous Ionisation and Excitation by 
Foreign [fons in a Gaseous Mixture. 


We have recently carried out some experiments 
«vhich mdicate that an ion of one kmd may, a 
sollimon with a molecule of another gas, 1onise t 
molecule and excite the resulting ion to the degree 
<«hat the energy required to 1onise the one exceeds the 
anergy required to ionise the other. This means that 
an 100 may rob a molecule of an electron, and at the 
same time give to the resulting ion the excess of 
anergy made available by ita recombmation with the 
slectron over the amount needed to take that electron 
out of the molecule. As the energies of excitation are 
quantised, there is usually still a remnant of the 
energy of recombination yet to be accounted for, and 
mthis probably mto mcreased kinetic energy of one 
«or both particles involved in the collision: 

The experiments have heen limited to mixtures of 
«carbon monoxide and of nitrogan with argon, neon, and 
Bhelium, but the same process may occur in any 
«mixture of and vapours, monatomic or multi- 

atomic. We used carbon monoxide in particular 
because the energy levels of the CO molecule and the 
=CO+ ion have recently been experimentally determined 
in this laboratory + and interpreted on the basis of the 
quantum theory of band spectra.’ Spec were 
taken with a Hi E2 ph of low 
voltage arcs of 40 mi rea at 23 volts m a hot 
cathode discharge tube through mixtures of argon, 
neon, and helium in turn, each containmg ten per cent. 
of carbon monoxide. The total pressure of the 
mixture was 24 mm. in each case. An auniiary 
filament was mounted near the cathode filament so 
that electrons could be introduced mto the discharge 
from ıt when desired. The purpose of the auxiliary 
filament was to enable us to determine whether the 
carbon monoxide bands were being excited by the 
rare gas ions or by the electrons from the cathode, and 
whether the excitation was accomplished simul- 
taneously with the ionisation or was a subsequent 
event. 

The spectrograms show that, in the argon mixtures, 
none of the negative bands of carbon monoxide or of 
nitrogen is excited; m the carbon monoxide - neon 
mixtures the comet tail bands and the first negative 
bands of CO+ appear, the former strongly and the latter 
sacra but the Baldet-Johnson bands are absent; in 
the hei:um mixture all three negatave systems of carbon 
monoxide are strongly developed. The negatrve bands 
of nitrogen appear fairly strong in the nı n-neon 
mixture and very strong in the mixture with helram. 


Before it could be concluded that these negative 
bands were being excited simultaneously with the 
ionisation of the molecule on collision with an ion of 


neon or of helium, several alternative posaibilities had 
to be tested : 

1. The excitation of the ion might follow as a later 
event after the molecule had been ionised by ‘the rare 
= 10n. That this process was not operative was 

emonstrated by mtroducing into the discharge, 
electrons from the auxiliary filament at a voltage 


1 Duffendack and Fox, Samsacs, 64, p. 277, 1026, Astrophys. Jour, 


in press. 

N 117, pp. 229, 300, 1926, Phys. Re» , 28, p. 1157, 
1928; TET. ATURE, 117, 876; 1026; Dufendack and Fox, 
NATURA, 118, 12; 1026 
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sufficiently great to excite he CO+ ions on collision. 
Although the electron o t from this filament was 
twice as great as from the kathode, no increase in the 
intensities of the negative bands was produced. Thus, 
though the current thro the discharge was three 
times as great as before, the negative bands were no 
more intense. On the other hand, the positive bands 
of carbon monoxide, which were not present in the 
original discharge, ap with moderate strength 
in the discharge with the aumiliary filament in 
O tion, when the difference of potential between 
the auxiliary filament and anode was equal to the 
excitation potentials of these bands. e second 
positive bands of nitrogen were present even though 
the auxiliary filament wes not used, but their m- 
tensities increased enormously when the voltage of 
the jle ae penta reached their excitation 
potential. suggests a new method for deter- 
mining the excitation potentials of positive bands and 
are lines. 

2. The simultaneous ionisation and excitation of 
the carbon monoxide molecule might be dus to direct 
electron mnpacts, as has been demonstrated to be 
possible * t this was not the case was proved by 
maintaining the voltage of the aun filament 
higher than the excitation potentidls’ of these bands 
but below the 10 potential of neon. In this way 
the possibility of excitation by electron impacts was 
increased threefold, while the concentration of neon 
ions was increased very little. A barely perceptible 
increase in the intensities of the negative ds was 
observed when the current from the auxiliary filament 
was twice as great as from the cathode. 

3. The ionisation and excitation might be due to 
an im of the second kind with an excited neon or 
helium atom. It was for the purpose of determining 
whether the 10n or an exci atom of the rare gas 
was responsible for the observed phenomena that 
nitrogen was substituted for carbon monoxide in the 
neon mixture. The excitation potential of the 
tive band system of nitrogen is greater than 
er of the strong radiating potentials of neon, but 
is leas than the ionismg potential of neon. Therefore, 
an excited neon atom could not ionise the nitrogen 
molecule and simultaneously excite ita negative bands. 
Hence we must conclude that it is the rare gas ions 
that were effective. 

The interpretation of the observed results on the 
basis of sumultaneous ionisation and excitation by the 
1008 of the inert gases 18 fairly obvious upon considera- 
tion of the excitation potentials of the bands involved 
and the ionisation potentials of argon, neon, and 
helium as given ın the followmg table: 


Monoxide 





Thus none of the negative bands of carbon monoxide 
would be expected to appear m the argon mixture,® 
while the comet tail and the first negative bands 
would be excited by neon ions, and all three systems 
by helium ions, as was observed. 

Apparently the neon ions are more efficient in 
exciting the comet tail bands than they are in 
exciting the first negative bands. This greater 
probability that the former would be excited rathgp- 
than the latter upon & collimon between a neon 
ion and carbon monoxide molecule would seem to 
indicate that the efficiency of ions in this type of 
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for a time, as the excess 
This view is supported 
by the fact that all systems are strongly de- 
veloped in the helium mraxture. Several bands 
belonging to the comet tal and Baldet—Johnson 

_ systems not previously reported were observed in our 
e A nce of the carbon monoxnde-helium mixture. 
The tailure of the Baldet-Johnson bands to appear 

in the neon mixture and their strong development in 
the helium murture is significant. According to 
Birge,” these bands constitute a combination system 
between the initial states of the first negative and the 
comet tail systems. If this were , they would have 
the same excitation potential as a tive 
bands and should be excited by neon ions. eir 


experimentally determined excitation potential! is 
in agreement with their behaviour in neon and. 
helium mixtures. This confirms the i t of 


this system to a higher initial state of the CO+ ion 
as made by Duffendack and Fox.’ It might be added 
that Mias Ann Hepburn, at the Chicago meeting of 
the American Physical lety, corrected her pub- 
lished abstract * and reported excitation potential 
of this system to be 28-0 volts, in agreement with the 
value given above. 

The appearance of the negative band systems of 
carbon monoxide and of nitrogen in our discharges is 
m harmony with their appearance in geisler 
l similar mixtures as observed by 
Merton and J * and by Cameron.’ Their 
presence can be accounted for on the basis outlmed 
above, and alight discre ies can be explained b 
the leas definite limitation of the maximum 
of the electrons in geissler discharges. Similar dis- 
crepancies can be produced in our discharges by 
increasing the voltage, or the current density, or the 
percentage of carbon monoxide, or in any way 
increasing the probability of excitation of the carbon 
monoxide molecules by t electron impacta. 

There is no reason to believe that this method of 
excitation of radiation from an ionised molecule is 
limited to the ions of the rare gases or to multi-atomic 
molecules. The same proceda may be expected to 
occur In any mixture of gases or vapours, and should 
find apploation in the production of the first spark 
spectra of atomic ion’ to the exclusion of higher 
spectra, and in the approximate determination of the 
excitation potentials of the ime. This poe 
may also explain the enhancement of certain lines in 
discharges mixtures of gases and the origin 
of certam eae of astronomical mterest. 

We wish to reas our gratitude to Dr. W. E. 
Forsythe, of the Nola Research Laboratory (where 
these iments were begun d the summer of 
1926) for the argon, and to the U.S. Bureau of Mines 
for the helium used in these experiments. 

O. 8. DorrENDAOcK. 
H. L. Ssarry. 

ity of Michigan, 

r, Mar. 15. 


Univ 
e Ar 





Spinning Electron and Wave Mechanics. 


Ix order to obtain an interpretation of the anomalous 
Zeeman effect, the multiplet structure, etc., Uhlenbeck 
and Goudsmit (Phystka, 1925; Naturw., 958, 1925; 

NATURE, 117, 264; cf. Thomas, NATURE, 117, 514; 

Slater, NATURE, 117, 587; London, Naturw., 15, 15, 

1927; Darwin, NATURE, 119, 282) asmmme that the 

magnetic moment corresponding to the spinning 
‘wy! Birge, NATURE, 116, 207 ; 1025. : 

e na Pahnwon Be Boa Pree, A, 103 883: 1923, Johnson 
and Camaron, tite. 106, 195 ; 


1024; Johnson, thid. 108, 348; 1925. 
h ameron, Pini. Mas., 1, 405; 1028. = 
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movement of the electron is just twice as great as 
that of the revolving electric poin with the 
game mechanical momentum. In the following, 
an attempt is made to derive this assumption fror 
the relativistic Schrodinger wave equation in con 
nexion with the electrodynamic meaning of the wave 
function yw. 

The relativistic wave equation for forcelees move- 
ment of the electron is: 


Ay ~ 5 oY moyo. TE 


( i , Ann. d. Ph., 81, 183, and other authors.‘ 
The solution, in the rest-system of the electron, may 
be reduced to the following form (r, z, ¢ being columna: 
co-ordinates, which are suitable to the purpose) : 


Y= f (1,2) exp. ise exp. g met 


ont : -~ (2) 
= F(r,z,¢) exp. -y ot | 
F satisfies the equation : AF =0, and is therefore 


harmonic m the 
The equation of the continuity of electricity ig: - 


div.{ *(y grad. ý- y grad. y) 


0 h 1/ oy 
raaa Py) =o Ob 
(See W. Gordon, Zs. f. Phys., 41, 117, see p. 121, and 
O. Klem, tbid. 41, , œ p. 414. 
We multiply the expressions in braeketa by. the 


specific charge < of the electron (the introduction 
of the factor j—as introduced by Klem—ocannot be 
justified in our case) and get for the electric density : 
e Al Op aw 
or “tri (vs - 92) h 
and for the density of current : 


j= gS grad. p- grad. vy)... (4) 


From the non-relativistic form of the wave equation 
only half the density of current follows (cf. Schro- 
dinger, l.c.). From that Fermi (Natuns, 118, 876) 
and Klein (Zs. f. Phys., 41, 425) have derived the 
magnetic moment for the revolving movement of 
an electric point-charge, namely : 


. (4a) 


(5°) 


whilst the magnetic moment corresponding to the 
density of current (4) 18: 


w= -— 8. : r . (5) 


„n may be regarded as the magnetic moment of the 
spinning movement, being twice as great as s’ in 
agreement wıth the assumption mentioned in the 

j . The conjectures of Slater and London 
that the rest-energy myjc* is of rotatory character 
and that the ‘internal phenomenon ’ of L. de Broglie 


a 
of the frequency n= causes it and therefore the 


DA of the electron itself, are supported by this. 
e necessary half tum-numbers for s follow 
readily rf one adapts the Schrodinger conditions for 
the wave function y to our problem. 

Only the doublet (4, - $) and no higher quantum- 
states of rotation appear. i 

We hope, in an early communication, to return to 
the question of fine structure and saa Sa ita 

. GuTH. 


Institut fiir theoretische Physik, Wien. 
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Jecurrence of Branched Hairs in Cdtton and upon 
Gossypium Stocksil. 


In the columns of Nature of Mar. 12, p. 392, 
\Ir. N. W. Barritt desembes branched haira in a 
specimen of tian cotton. Such branched hairs 
of Goasypium have been known to us for some time 
ind have been the subject of an investigation by us 
which we hope shortly to publish. 

We have growing here each year in our imental 
irea what is probably the most representative 





Fig. 1 —Branahed hair of Thespenea popuired, 0-9 mm. long. 


collection of Asiatic of cotton to be found 
anywhere in the world. Amongst several of these 
pype, by the exercise of ara we have found 

ese branched hairs, as in Upland American 
and Sea Island types. The branched. hair represents 
a form of hair that occurred in the phylogeny of the 
Hibisces. It is very well seen in populnea, 
upon the seed coat of which there are hairs of at least 





Fia. 2,— Branched hats of Gossypiam Stooksti. 


two types, one of which is branched and another 
unbranched. The branched is shown in the 
photomicrograph (Fig. 1). The length of this hair 
18 0:9 mm. ; 

In Gossypium Stocksu, a type of cotton in some 
respecta primitive, hairs occur within the capsule 
not only upon the seed coat but also upon the capsule 
wall. Many of these hairs, both n the seed coat 
and the capsule wall, show branching. These are 
shown in ig 2. Coming off from the mass of 
capsule wall shown m this photograph is a bifurcate 
hair with a very short basal part embedded in the 
wall. To the left of this is another similar one with 
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a longer base than the former. Hairs with shorter 
side branches can be in several places. The 
haira on the seed coat jum Stocksit are 
usually ed as of thg nature of ‘fuzz.’ In our 
material they are some 8 mm. to 10 mm. long. 


It seems probable that in the modern forms of 
Gossypium the branched hair has become suppressed, 
and usually develops only tardily and to a limited 


extent in the form of ‘ fuzz.’ 

We have Gossypium Stockstt from the Sind Desert 
growing and flowering here now. ‘There are several 
characters ın ıt that have never been correctly 
described. In our material there are no signs of 
any stipular glands at the base of the clawed bracteoles 
as figured in Watts “ Wild and Cultivated Cotton- 
Plants of the World.” The flowers of our material, 
too, could not be described as ‘large’; in comparison 
with most other Asiatic cottons, they are small. 
In colour the flowers are pale sulphur yellow and of 
a totally different shade from that of Asiatic cottons 
generally. The pollen grains, in the character of 
their spines, differ from those of any other Asiatic 
Gossyprum seen by us. An investigation has been 
made into the cytol of Gossypium Stocks, and. 
thirteen chromosome bodies have been found in the 


developing pollen grain. W. YOUNGMAN. 
8. 8. PANDE. 
Agnicultural Research Institute, 
Nagpur, India. 





Intensities of Molecular Beams. 


Kwavee and Stern (Zs. f. Phys., 39, 775) have 
recently investagated the relation between the 
intensity of a beam of m molecules and the 

reasure in the oven or source chamber. They have 
ound that the mtenaty of the beam increased 
uniformly with the oven preasure, until the mean 
free path in the oven was about equal to the width 
of the oven elit. At this preesure the beam had a 
maximum intensity, becommg less intense as the 
oven pressure was increased above this optmum 
value. As an explanation of this maximum, they 
have suggested that the molecules emerging from the 
slt, at preasures greater than the optimum pressure, 
collide wrth one another, giving mse to the formation 
of a cloud m front of the slit. Instead of originating 
m the slit rtaelf, the beam then has its source in this 
diffuse surface of low intensity. 

This explanation does not seam correct, when a 
consideration 18 made of the frequency of the collisions 
taking place between the molecules which have passed 
through the oven slit. An indication of the prob- 
ability of such collisions may be gained from 4 
calculation of the free path m an ‘eal pak the mole- 
cules of which are moving in a single direction with & 
Maxwellian velocity distmbution. The result of such 
a calculation shows that the mutual collisions between 
the molecules within the beam are so infrequent as to 

roduce no appreciable effect on the intensity of the 
aes except at oven preasures far greater t the 
sas oes cece observed by Knauer and Stern. 

e iInishing intensity of therr beam, as the pressure 
was raised above the optimum pressure, was more 

robably due to scattering by molecules which had 
boca ected from the uncooled walls of the chamber 
between the alite. The reason for this statement will 
appear from the folowing experiments. 

A beam of mercury molecules was formed in 4 
manner similar to that of Knauer and Stern, with the 
important drfference that region between the two 
siis was entirely by a liquid air cooled, 
surface. Inf this way all molecules were removed from 
this space at their first impact with the walls, with the 
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exception of a small fraction which were striking an 
uncooled surface near the slit. The slits were 
each 0-1 mm. wide by 1 long and were separated 
by a distance of 7 am. one ee 


was apace ea centenary re Saat 
as ita only opening a alit of the same ons as 
of the two referred to above. The gauge was mounted 


in the vacttum in such a manner that it could be moved 
into or out of the beam at a point 8 om. beyond the 


The change of preasure which took place 


eee slit. 
in the ionisation when it was moved from 4 
position outaide of the beam into ita centre, was 
assumed to be proportionad to the intensity of the 
beam. e 
With this arrangement a beam could be detected 
when the oven pressure was 0-1 mm., & pressure 
slightly below that at which a maximum would be 
to occur, if the interpretation which Knauer 
their results is correct. 
reassures 


beam 
j with the oven 
was well defined 
and had the width calculated from the geometry of 
the slits. At oven pressures greater than 30 mm., 
the beam intensity increased more slowly with the 
pressure, and through a Maximum at an oven 
pressure of 100 mm. Within this range the beam 
gradually became more diffuse, until at the last 
pressure it was several times its geometric width. 

The maximum may be analogous to the maximum 
observed by Knauer and Stern; it is possibly dye to 
scattering by molecules which have been reflected 
from the small uncooled area near the image elit. 
The more complete elimmation of such reflected 
molecules accounts for the fact that the maximum 
occurred at an oven about one thousand 
times greater than that predicted by Knauer and 
Stern. 

The mutual collisions referred to above are also an 
important cause of scattering at these beam 
intensities. ` For this reason the production of a beam 
of greater intensity will not be materially aided by a 
_ farther elimination of the reflection of molecules from 
_ the walls of the chamber between the two slits. 


Tuomas H. JONSON. 
Sidans Physical Labo 
Yale University, "92, 


a 


——— 


The Mechanism of ‘Knock’ Suppression. 


THs letter by Messrs. Egerton and Gates in the 
issue of Mar. 19, p. 427, con ing the mechaniam of 
‘knock ’ suppressors such as lead tetra-ethyl, opte 
me to add certain points of view material to 
discussion. 

The idea that lead tetra-ethyl acts as an inhibitor of 
the oxidation of aldehydes was fier eect by me in 
January 1924 at a I North-Eastern 
Section of the American Chemical Society in Boston, 
reported in the News Edition of Industrial. and 


Enginsering for February 1924, and in 
Ohemical and M 


P. 148 (1924). 
entin which the rate of oxidation of 5 o.c. 

“ot eei ea hy decreased from 1-5 œo. absorbed 
per minute to 0:005 œc. per minute by the 
SA of one drop of lead tetra-ethyl to 5 ac. of 
benzaldehyde. The rt of this work has’ been 
but a forthcommg lication by Mr. H. J. L. 
m will record in detail work of which this 


a ane 
aaa ak “meantime we have obtamed other results 
a demonstrate one other le mechanism of 
known suppression by lead tetra-ethyl. Charch, 
No. 8003, Vor. 119] 


NATURE 


ily lag vol. 80,° 
At that meeting I was le to show |. 


[May 21, 1927 
and Boerd have suggested (Ind. Eng. e 
18, 836; 1926) that the suppression is to be associa 


with the liberation. of fine particles of the free are 
in the gaseous mixture, these atoms functioning ae 
catalysts of oxidation, themselves undergoing ae 
oxidation and producing, at a definite stage in 
engine cycle, a large number of oxidation Paes 
A homogeneous combustion “throughout the gaa 
mixture ahead of the flame front would thus occur. 
thereby suppressing the formation of 4 detonation 
wave and consequent knock. 
Our own experiments on the ies of hy 
atoms (Trans. Faraday Soc., vol. 21, 1926) have 
also to a study of the decomposition of metal alkyls 
of the lead tetra-cthyl type and to an important 
addition to the above concept. Not only may the 
lead atoms function ‘as oxidation centres, but also, 
and to a very much more marked extent, the free 
radicala, e.g. CHp liberated by the thermal de- 
as ae are extremely reactive in the presence 


ydrocarbon-oxygen mixtures. Complete dis- 

of o is secured at tem 
a a 800° C. Indeed, with hydrogen atoms, in 
the presence of ethylene and oxygen, reaction is 


secured at room. temperatures, o ted organic 
compounds being produced. Free icals, therefore, 
may function as oxidation centres producing ae 


eous combustion, an effect = tee 
inhibitory action of the ge ales on oxi 
the aldehydes produced oxidation of 
hydrocarbons. The action BA e free radicals may 
well account for the inhibitory: affecta produced by 


nA a 


non-metallic knock suppreasors of the of aniline. 
As yet, there does not seam to be any od whereby 
the relative ar aa of these several ibilities 


Hue R. TAYLOR. 
my pecton Deiv University, 


New Jersey. 


— z 


A Mawken Canoe'in Algoa Bay. 
AocomPANYING this is a photograph (Fig. 1) of a 
dug-out canoe which I found washed up on the sea 
beach in 
Brighton. 


Bay at Fes known as New 
eet long, 16 inches in 


e canoe is 22 





width, and 14 inches deep. It has been hollowed out 
from a large tree. Towards the stem there is a cavity 
in the bottom of the canoe for the reception of a mast, 
The side pieces, which have the ap of row- 
pf pg 

Dr. Ernest Schwarz, professor of geology at the 
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Rhodes University College at Grahamstown, made a 
careful examination of the canoe, and definitely stated 
it was not of African origi He advanced the 
opinion, oonfirmed later, at it came from the 
hover , which consists of a group of small 
rest-cove ands in the Bay of to the 
north of Sumatra. I have consulted the book entitled 
“ Theo Sea Gypsies of Malaya,” by Mr. Walter Grai 
White, ALI eens to prove t Prof. Schwarz is 
t. The relo appears to be the hull or base on 
ch a superstructure was built. The so-called row- 
locks are evidently for the purpose of Iving slate 
of wood to form ribs. Along these the sliced stems 


of palms are bound, and the joints caulked with @ 


resinous gum obtaimed from the forest trees. On 
croes pieces of bamboo a deck of split bamboos is laid 
down, and also caulked. At one end (the stern) a 
small shelter with a mat cover is erected. 

These boats are the arin) fee meg of a prumitive 
race of people known as th 

Presuming our canoe is of Mawken origin, how came 
it here, a distance of some 5000 miles from its original 
home ? Was it carried by means of the Malabar ocean 
current which has ita origin in the Ba valet a 
It is, however, the only relic of its kind which has 
recorded from South Africa. F. W. Frrz8pyrons. 


(Director.) 
Port Elizabeth Museum, 
South Africa. 





A Mutant in Cotton. 

On the Government Farm at Dharwar, Bombay 
Presidency, India, 1 have for several years had under 
observation pure lines of cottons of several species 
and varieties. One of these was Wagaile, a Burmese 
variety of Gossypium neglectum Tod. From 1919 this 
variety has been self-fertilised, and only the self- 
fertilised seed used for sowing in each generation, of 
which there has been one per annum. Like all the 
Indian cottons, this variety has normally had simple 
and stellate hairs on stem, petiole, and leaf. 
variety bred true for this character of hairiness until 
1925, ın which season there appeared one plant which 
was entirely ia eras 

The norma! plant has a age of about 
30, but the heia plant hed no lmt ay lb elthoasn 
its seeds showed the shorter ‘fuzz.’ The petal length 
was also shorter than normal, averagmg 17 mm. as 
against the normal 35 mm. This plant was self- 
fertilised and seeds were produced. In the. season 
of 1926-27 these seeds were sown, giving 80 planta, 
all showing absolute hairleasness, lack of lint, and 
short petals. This new type appears to be a genuine 


mutant. Its behaviour in ar pues and in 
crosses 18 being studied. Korrur 
(Colic Breeder.) 


Bombay Agricultural Department, 
Dharwar, India, Feb. 19. 





The Microscopical Examination of Flint Surfaces. 
EE Se pater a a 
his attention to the surface-structures of 
and fissured flints (NATURE, April’ 16, p. 560); and 
I am sure we shall know somethmg more about them 
before he has done with them. For more than fifty 
years I have been pointing out some of these, and 
the differences in their subsequent disposition to 
metamorphoses. I used to liken them sometimes 
to bread cut and broken, both in appearance and in 
their action when we turn them into the soup. The 
transitional F'atwkhamian implementa are splendid 
examples of these: every man- fractured (or flaked ) 
face is now porcellanised, while the ‘natural’ facets 
have been altering ever since. 
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' The question, FT is not quite so simple as it 
might a P eight factors that enter 
toto the formation oF th ro- and micro-surface- 
structures of free struo (fractured) and thermal 
fissured flinta; these are: (1) the state and ite variety 
to which the ‘particular flint belo (2) the exact 
point the specimen has reached i a collo-crystallar 
evolution ; (3) the and kind of metamo 
the flint has a 4) the degree of molecular 
rearrangement associa with disruption it has 
reached and which of the various forms of these are 

(5) the po at the moment of fracture 
(resi hont or digid); 10 ) thre shape of the striking-face ; 

3 the shape anel nature of the striker (hammer) ; 
(8) the velocity of the blow. 

In addition to these, in the case of thermal fissure, 
much will, of course, depend n whether the heat be 
oxidising or reducing. W. g. LEWIS ABBOTT. 





Fluorescence of Sea Anemones. 


I NomcED recently, upon the rocks in Torbay, a 
number of sea anemones the tentacles of which 
appeared to fluoresce in sunlight. The effect 1s 
lmited to the tentacles, for they appear to have a 
pinknsh-brown colour by transmitted lght, which 
changes to vivid green when viewed by li t reflected 
from their surface. The body of the anemone itself 
is yellowish-brown and does not appear to fluoresce : 
nor do the pink tips of the tentacles. 

Wishmg to confirm the effect, I brought two 

imens to London, and on placing them m & beam 
of ultra-violet ight from which the visible radiation 
was filtered, the brilliance of the green fluorescence 
was very striking. I would s , therefore, that 
e source of ultra-violet light t be a useful adjunct 
to marine biological laboratories. 

CHARLES E. S. PHILLIPS. 
Castle House, - 


Shooter's Hill, 8.E.18. 


+ 





The Modern ‘ Zoo.’ 


Ow behalf of the Council of the Zonlogical Society 
of Scotland I should like to express to you our great 
appreciation ‘of the excellent notice m NATURE of the 


Society's appeal for funds for the continued develop- 
ment of the Zoological Park here. The publicity 
given, OTET NATURE, to our aspirations and our 
necessities aid very greatly the effort we are now 


making, and I thank you most cordially for it. 
Perhaps you will permit me to add that if any of 
your readers would be interested to receive a copy of 
the illustrated ap ppoal, which contains a fairly full 
description of the k, I should be v pleased to 
send one to any address given me, and if any one 
should be generous eno to subscribe to our 
development fund, I be most happy to receive 
and wledge subscriptions, 
T. H. GOLLESIE. , 
(Director-Secretary. ) 
The Zoological Society of Scotland; 
Murrayfield, Edinburgh, W 





° 
The Law of Flame Speeds. 


Tue quotation by Mr. A. G. White m NATUERE of 


May 7, p- 674, is misleading from the context, and 
we would refer readers to the p ph in 
the Pap from which the quotation is o (Jour. 
Chem. , 1919, 115, 1455. P Pa es 


. V. WHEELER. oy 
Safety in“Mines Research Board, 
Sheffield, May 12. 
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ïj Logic and Law in Biology.t 


By Dr. P. Caatmers Mrronaty, C.B.E., F.R.S. 


Too years after the publication of the 

of Species,” Kelvin, then Sir William 
Thomson. “ths threw a bomb into the camp of the 
apparent] victorious evolutionists. “‘ It was quite 
certain,” he said, “ ei a Ha Geen 
made—that British popular geology at the present 
time was in direct o ition to the nee of 
Natural Philosophy.” . Acco to the great 
physicist, the rate of cooling of the earth and other 
physical ‘ principles’ showed that our globe could 
not have in a position to support life for 
longer than a period of from 50 to 300 million 
years. In his opinion, the drafts on the bank of 
time demanded by thoee who upheld uniformitarian 
geology and the evolution of plants and animals 
could not be honoured. 

Science rebuking science! It was meat and 
drink to the disheartened supernaturalista, the 
more reviving because in these days physical 
science was in good odour, and the new doctrine 
= evolution -was the enemy. Huxley dealt with it 

residential address to the Geological Society 
in in 1300. He had no dihouly m -ehowing that 
Kelvin’s ‘ principles’ were not unbending laws 
with universal jurisdiction, but merely combina- 
tions of observation, inference, and -theory in 
different proportions. He took his final stand on 
the beh ja ground that as there was sufficient 
evidence for the orderly succession of the rocks 
and the orderly appearance of fossils in them, 
there must have ae sufficient time for these 
processes. From this logical viewpoint he reached 
a remarkable result. Assume the correctness of 
Kelvin’s calculation of the earth’s rate of cool- 
ing and that yet there is sufficient evidence’ for 
evolution having taken place; why then there 
must be some unknown source of heat in the 
crust of the earth? Such a source of heat has 
been discovered in the radio-active elements, and 
from the rate of their disintegration the of 
the oldest sedimentary ‘rocks has been calculated 
at 1200 millions of years—a credit at the bank of 
time ample to meet all cheques presented by the 
followers of Lyell and Darwin. Twenty years 
later, in the course of an amusing controversy with 
the Duke of Argyll and a brace of bishops who 
had: been talking about the suspension of ‘lower 
laws’ by ‘higher laws,’ as when & man raised a 


. stone in his arm, he discussed the meaning of the 
” term ‘ law ’ in science. He insisted that it was no 


more than oe of a mental operation upon 
the facta of Nature which had come under ob- 
‘servation. It had no external existence and in- 
cluded no conception of causality. He took as 
examples the Newtonian laws of gravity and of 
motion and the law of constancy of naa 
At the time, Newton’s laws must have seemed aa 
urel establiahed for the whole universe as any 
peA of science, and the constancy of mass 


1 From the Huxley Memorial lecture delivered at the Tmpsnal College 
of Bolence and Technology, South Kensington, on May 4, 
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through all chemical ch peared to be a 
foundation of chemistry. With Feral regard to both, 
Huxley insisted that they had non 8W8y. 
He stated the laws as to gravitation in such terms 
that they require not a word of alteration now 
that Einstein's un ted discoveries have been 
made and confirm With to the con- 
stancy of mass he went even er, and said that 
there was no reason in our knowledge of the facta 
why mass should not be found to alter with the 
conditions. Recent physics have shown that in 
the atomic system the mass of the electron is a 
function of its rate of motion. 
If, as Sir Oliver Lodge believes, the disincarnated 
ee of Huxley is still m conscious existence, 
ere must be a wry grin on what co nds 
with the face of a dismcoarnated spirit, if Huxley 
imagines that I am going to Im prophetic 
powers for him on the grounds that he anticipated 
the discovery of radio-activity, made allowances 
for Einstain’s amendments of Newton, and foresaw 
the gyrations of the electron. Huxley laid no 
claim to any faculties not within the scope and- 
the duty of every man of science. His mental 
discipline comprised ee observation, clear 
statement, the most sh teenie of generalisa- 
tions, the withholdi oni these e 
of any iota of oa rinciple or right to 
application to sets of ie T m those 
upon which they were based, and, above all, the 
declaration of ignorance în preference to the 
invention of imagi principles. If, as he 
believed, the writ of science is to run howsoever it 
may be in opposition to customs, traditions, 
beliefs, or dogmas, there is the more need for 
acientific men to ish carefully in their 
pronouncements, especially to the public, between 
generalisations well founded on observation, prob- 
Pan possibles, and hopes. - 
c presi residential addreas to the British Associa- 
ae at Liverpool in 1870 is a conspicuous example 
of Huxley’s methods. He descri simple facts 


_ of everyday life, such as the appearance of maggots 


in carcases, of moulds on fruit, of vinegar eels, and 
so forth, explained by the ancients as due to 


ntaneo tion of the living companions 
corru tion the corrupting but dead matter. 
In l Redi, the Italian, -covered meat with 


gauze, watched the blowflies, attracted by the 
amell of putrefaction, settling on the gauze, but 
noted that as the eggs could not ie ugh the 
gauze no maggots appeared in meat. From 
similar experiments drew the generalisation 
that living qrganiams arose in nutrient media only 
when the peed seeds of these organisms had 
previo oe access to the media. The gauze 
of Redi now been replaced by the far more 
delicate -methods of bacteriologists, and the 
Sas areca has been extended to almost e 
e aos 


But the principle remains the same 
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tion’ as there may be lies in the»emeshes of the 
ra or their equivalent, not in any absolute 
istinction between living thi 


and inorganic 
matter. To this eralisation Huxley gave the 
name ‘biogenesis’; to the opposite conception, 


that of the direct origin of livmg from dead or 
ino io matter, he gave the name ‘ abiogenesis.’ 
As it foresesing how his statement might be abused, 
consciously or unconsciously, he went on to say 
in a memorable passage that, so far from seeing 
in biogenesis a necessary and absolute principle, 
it was his expectation—belief was too strong 4 
word in the absence of evidence—that a spectator 
in far-distant geological times might have seen 
the actual origi of living matter from imorganic 
matter. His prevision was Ao In a recent 
book, addressed to the wide publio, Sir Oliver 

has said that the “ doctrme of biogenesis is 
that life could alone produoe life.” In another 
recent book, addressed to a narrower circle, Prof. 
Lloyd Mo , setting out from the article on 
biology faiths 11th edition of the “ Enoyclopædi 
Britannica,” says that the authors implhed that 
“ biological events are not susceptible o es 
tation in terms of physics and chemistry.” e 
authors said nothing of the kind. They wrote, 
“havé not been interpreted.” Advocacy of the 
PEURS in natural science seems to confer an 
obliquity of vision. 

ele is now to pass in rapid review some 
of the history of biology before Huxley and since 
Huxley, and to show how with a monotonous re- 
iteration the craving for final causes has led many 
great biologists to extend their generalisations be- 
yond their scope and to impose on them imaginary 
principles ; in short, to invent gods and to place 
them in the machine to account for the part of 
the working not yet understood. 

What is the order, of events in the development 
of a new individual? Two eggs, similar in size 
and i ania placed in an aquarium tank 
under the same conditions, grow, the one say into 
a mollusc and the other into a fish. In the words 
of Bateson, whose premature death removed from 
us one of the most active and productive workers 
in the long history of our science, “‘ Shakespeare 
once existed as a speck of protoplasm not so bi 
as a small pin’s head. To this nothing was add 
that would not equally well have served to build 
up & baboon or a rat.” I do not accept these 
crude statements without qualifications so great 
as to reduce them almost to nonsense, but they 
serve well to the main problem of biology, 
the likeness of offspring to t. To biologista 
of the seventeenth a ighteenth centuries the 
answer was . Recall their pictures of the egg 
with the miniature of a human being coiled up 
within it. They believed that the process of 
development was the evolution or unrolling of a 

reformed minute adult, invisible to us only 
use of the imperfection of our optical appliances 
and the opacity of the medium. The lish 
Harvey and some others were uneasy about this 
interpretation, but it was not .displaced until 
Caspar Wolff in 1759 published the results of his 
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observations on the development of the chick. 
Wolff was able to show tlfgt the on was unformed 
material and that it ed only gradually, stage 
by stage, the likeness of its parent. _ 

Development is an epigenesis, the putting on of 
phase after phase. Wolff saw that the preforma- 
tion theory was miraculous, differmg, as he put 
it, only from ordinary miracles inasmuch as it had 
been performed once for all by the Creator at the 

inning of the world. But having got rid of 
miracle m one way he, introduced it in another. 
For he endowed, his plastic organic material with , 
a vis essentialis, an inherent force by which it 
wrought its own miracle. Wolff thus by actual 
observation freed biology from the chains of & 
eet ia and set embryology on lines which 

ve led to great advances in knowl But 
the theory he imposed on his observations has 
been the parent of a great brood, a whole Valhalla 
of false gods ; hear the names of some of them : 
vital force, nisus formativus, bathmism, enteleche, 
creative evolution, emergent evolution, purposive 
atriving—not one of them more than a bepailing 
word for ignorance. 

After nearly two centuries rich in new knowledge 
of the observed facts of embryology, but with no 
important advance in theory, there came August 
Weismann. A skilled embryologist, he knew the 
sucoeasive phases of development to be a visible 
epigenesis and to recall at least in a general fashion 

e ancestral history. The fertilised egg-cell of 
a human being recalled the morphological grade 
of the protozoa, next assumed (as Huxley was the 
first to recognise) the appearance of the colenterate 
or two-layered creatures, then became a simple 
oœlomate, then a generalised chordate which 
might be about to become fish, flesh, or fowl, then 


an anthropoid man or ape, and only at a 
very late prenatal stage’ assumed definitely its 
human structure. 


But Weismann found an exception to this 
orderly epigenetic progression. The cells which 
were going to become the gonad of the future 
adult Sid not wait to appear in ther turn in their 
due order and place. They were separated, 
usually, if not invariably, at an extremely early 
stage, and p ing their individuality, were 
passed along Geen the developmg embryo, 
occupying now one position, now another, until 
they reached their final place. The likeness 
between parent and offspring was thus shown to 
have a material basis and the lmk between onto- 
geny was: given a local habitation and also = 
name, the plasm. The daughter was only 
a delayed sister of her mother. Neglecting the 
complications due to parental crossing, the 
mother and daughter were products of the same ® 
germplasm. 

With to the development of the individual, 
however, Weismann’s endowment of the germplasm 
with a historic architecture was a return to a more 
subtle kind of preformation. The bricks of his 
imagined edifice were ‘determinants,’ separa 
particles so‘arranged as to be given off at precisely 
the time when they were required to control the 
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development of the tissues into. which they were 
marshalled. The initial of germplasm was 
thus disintegrated into of determinants with 
limited powers of control until each portion reached 
its final stage of being able to determine only one 
kind of cell or tissue. The plasm in these various 
se of irreversible disintegration was what he 
ed the somatoplasm. His interpretation brought 
into clear light the relative if not the absdlute 
stability of the germplasm, found and streesed 
the material link between ontogeny and phylo- 
geny. But his historic architecture and his de- 
terminants were imagined principles to give causal 
explanations of proceases which were not yet 
understood. 
Oscar Hertwig, a very able experimental em- 
bryologist, very soon showed that the streases of 
the environment acting on adult and embryonic 
stages could overpower the control assigned to the 
historic architecture and compel reluctant material 
into forms which it would not otherwise have 
assumed. The irreversible disintegration of the 
germplasm could not account for the facta, and 
the accessory theories produced by Weismann and 
his followers were more ingenious than convincing. 
‘Hertwig’s insistence on the moulding forces of the 
environment brought the fresh air of observation 
of facts into the study of embryology and opened 
up a new and fertile chapter. But he, too, had 
to invent a causal principle’; the name of the 
Sale placed in the machine was the control 
of the whole ig ee over its parts in such 
a fashion that they served the needs of the 
whole. It is a disconcerting circumstance that 
his deity is more powerful in the embryo than in 
the adult, and in the lower than in the higher 


ing the large allowances necessary for the 
play of the environment in producing the characters 
of an organism, there remains muoh which must 
be assigned to the hereditary material. The 
Mendelian analysis of heredity and the physio- 
logical doctrine of hormones have found a material 
interpretation for some of the unexplained occur- 
rences for which Weismann invented his historic 
architecture and Hertwig his ‘control of the 
whole.’ The brilliant imental analysis of the 
Mendelians has shown t at least with 
to a oertam number of characters, heredity is 
particulate, consisting of unit characters whioh 
may be combined in ups in various ways. 
There is, in short, a sas ee S in heredity which 
is° being explored, and converging advances in 
know of the nuclear changes are finding a 
material seat for it. On the other hand, the 
rejection of the influence of the environment is 
“eading Mendelians into fantastic extravagance. 
The Baigent by Bateson, mr his address as 
president of the British Association in Melbourne 
m 1914, was a return to a conception of preforma- 
tion more miraculous than those of pre-scientific 
hilosophers. Arguing from the succeas of Men- 
Galan reeders in eliminating factors, and their 
failure in their efforte to add factors, he 
a similar limitation for Nature, and that the whole 
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course of divetgent evolution from the beginnin 
of life to the appearance of Shakespeare had com 
about by the elimination of factors. 
The discovery by Brown-Séquard and D’Arsonva 
of secretions discharged into the blood stream b: 
glands in addition to the secretions liberate 
through their ducts, and their extension of thi 
to thé supposition that all o and tissue 
might produce internal ‘secretions, have bee 
oarried much further by more recent work. I 
has been shown that many of these secretions 
called hormones, or chemical messengers, by Baylise 
Starling; and W. B. Hardy, do exist exercis 
highly specialised co-ordinating functions. The 
form a chemical nexus independent of nerv 
reflexes, and so far definitely reduce the unknow! 
field for which H ig invented his mysteriou 
wer of contral b e whole over the 
Heep oats R on the development o 
batrachian larve have shown that secretion 
produced at one stage of the development contro 
the later Poga It may be that in hormones wil 
be found to be the material agents by which the 
plasm controls the development of the in 
ividual. But those which have been studied sx 
far are extremely precise in their action, and ] 
have been unable to find a trace of direct evidence 
for the belief so greedily imbibed by those whc 
accept the evidence of the inheritance of irec 
characters—the belief, for example, that if the 
lumage of a bird or the coloration of a motk 
Eason darker from the effect of some agent im 
the environment, the melanistic tissues will produce 
a changed hormone of such a kind that it will 
influence the germplasm to produce melanistic 
forms. 
To what general issue have I led aa in this 
al review of some eee problems in the 
light of Huxley’s canonst Definitely to the 
position that if we scrutinise our generalisations 
and do not extend them to a.clase of facta from 
which they were not derived, if we do not endow 
abstractions with an independent reality, we shall 
find no -logical ground to infer the existence of 
any but physical events in the world of living 
things. eee that the phenomena of living 
things have not yet been fully imterpreted in 
terms of the inorganic. But I note t every 
itive addition to biological knowledge in the 
century, from the identification of Mendelian 
factors in heredity, the artificial fertilisation of ova 
and the other achievements of bio-chemistry, to 
Sir Charles Sherrington’s exploration of mammalian 
reflexes, has been a diminution of the residuum to 
which it is ible to apply vitalistic conceptions. 
On the athe hand, P osophy, since she was 
judicially ted from sclence, has made no 
positive addition to knowledge. How far our 
will go, I do not know. It may only be 
a phase ot anthropomorphism to expect that man 
can ever com end the universe. But science 
must pursue the quest, and if we adhere to what 
is materialism in the simplest sense of the 
word, we shall at least in the future, as in the past, 
make positive additions to knowledge. | 
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‘Some Properties of Coke.! ’ 
By Prof. J. W. COBB. 


CS is farmed when coal, heated out of contact 
with open air, softens and is blown into a 
mposition. The structure of the coke is 
j by a number of circumstances, but 
the relation between the softening and the evolu- 
tion of gaseous products of decomposition is all- 
uportant. 
the structure of charcoal the se ee structure 
af ‘the wood carbonised is, to a considerable extent, 
retained in the resulting charcoal. The annual 
rings, marked by a difference in size in the cells, 
are to be seen quite plainly. In a coke made from 
a bituminous coal, the original solid structure has 
disappeared, and has been replaced by a porous 
honeycombed mass. ; 

It is not every coal which un coking. 
Anthracite, for example, does Sap Sons or ate 
The coking property has been associated chemical 
with the existance in the ooal of substances ei 
can be extracted from it by suitable treatment 
with solventa, but the interpretation of the results 
is controversial. 

If the various factora are considered, it is not 

to find that the characteristics of a coke 
made from the same coal under different conditions 
are themselves very different. This consideration 
has even greater weight if one visualises the further 
complication of coke formation as it exists on the 
large soale, say, in a continuous vertical gas retort. 
The upper part of such a retort may be quite cool, 
Gases ceoaping at, say, @ temperature of about 
100° C. an & tus necessarily acts, to 
some extent, aB & ux condenser; some of the 
tarry products of decomposition from the lower 
and hotter parts of ‘the retort will be recondensed 
around the o yates near the top, so that 
the descending ‘charge is moistened by this 
film of condensate. If the film evaporates without 
decomposition a little lower in the retort, it will 
have produced a caking effect while it was wet and 
sticky but will have no ultimate coking effect. If 
it decomposes leaving a cementing residue, the 
coke will be the stronger for it. At high tem- 
peratures such a cementing action can also be 


sul mass by ita own gaseous products of 
£00 th 
l 


exercised by the decomposition of such & gas as 
methane. ilar considerations apply to the coke 
oven 


Tt is for reasons such as these that the type of 


large scale apparatus used in carbonisation, its- 


method of use, and the preparation of the coal as 
affecting the penetration of heat to the charge, 
and the facility of escape of products of carbonisa- 
tion, become of nearly the same importance as the 
original character of the coal in determining the 
character of the coke made from it. 


WaATKR-GAS. 


One of the most important properties of coke 

industrially is ite interaction with steam, producing 
1 Substance of two lectures deltveréd at the Royal Institution on 

Mar. 29 and Apd! 5. 
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water-gas—a mixture of carbon monoxide, hydro- 
gen, carbon dioxide, with some undecom 
steam. This is made not only in the water- 
process proper, where coke is blown alternately with 
a ourrent of air and with steam, but also in the 
gasification of coal in a gas producer which is blown 
with a mixture of air and steam, and again to 
some extent in the making of town gas, when 
some steam is blown into the bottom of the retort 
—the so-called steaming process. 


ASH CONSTITUENTS. 

Tt was suggested by Haber many ago in 
his “ Technital Gas Reactions” (1803) that æ 
constituent of the ash of the coke used in the 
water-gas process might stimulate reaction. We 
have gone further into this matter, being led to 
do so partly from a desire to obtam ifioc and 
quantitative information on that subject, and 


because we were interested in the 
viour of the nitri and sulphur compounds 
in coke where the constituents were known 


in some cases to exercise an important influence. 
For this we prepared cokes at 
500° and 800 C. from coal with which had been 
incorporated 5 per cent. of such oxides as silica, 
alumina, lime, and ferric oxide, or equivalent 
quantities of other compounds, such as sodium 
carbonate. Since the original coal had been care- 
fully chosen as containing only l per cent. ash, it 
would be reasonably hoped in this way to obtam 
an idea of the influence of each of the common ash 
constituents of coal in turn. 

That the ash constituents were going to exercise 
some influence was-obvious from the trials of 
these mixtures made in an ordinary crucible test. 
The original coal when so heated gave coke buttons 
swollen and honeycombed. The iron oxide and 
sodium carbonate cokes were close-grained and 
uniformly porous, while the sodium hydrate 
mixtyre gave a barely coherent powder. Dr. 
Leasing, who had worked previously on the iv- 
fluence of catalysts on the carbonisation of coal, 
had claimed an influence on the character and 
yield of coke from this cause. : 

When we came to examine cokes prepared at 
500° and 800° C., the resulta were ive. 
Considering the cokes prepared at 500° C., the 
presence of iron oxide and sodium carbonate 
altered the proportion of residual volatile mattér. 
These cokes also differed in structure from the pure 
coke, being of a much closer and more evenly 
porous texture. This result would suggest that, 
whatever the ultimate explanation may be, the® 
action of oxide of iron is to delay or modify the 
decomposition below 500° C., lessening the evolu- 
tion of volatile matter from the softened coal and 
the consequent puffing-up of the mass. At a 
later stage, below 800° C. apparently, this volatile 
matter wag evolved, but it was presumably they 
without effect on the structure because solidification 
had by that time occurred. 
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SpkoraL Cogs IN STHAM. 

We passed on to an tion of the com- 
parative behaviour of cokes when treated 
with steam at 1000° C. Marked differences 
between the cokes now appeared. The limė 
coke was plainly much more reactive than the 
pure coke, the iron oxide coke more reactive 
again, while the rate of ing with sodium 
_ carbonate coke had to be pushed very high before 

there was any RENE Sp fallmg away from 
complete decomposition. “Moreover, the composi- 
tion of the gas attained was different. At a rate 
of 10 litres an hour, taking extremes, with the pure 


coke 61 per cent. of the steam was decomposed, : 


and the water-gas contained 9:2 per cent. carbon 
dioxide, while the sodium carbonate coke had 
decomposed 98 per cent. of the steam, gi 
water-gas containing only 0-4 per cent. ie Be 
dioxide. It was interesting to speculate whether 
this difference in behaviour was a specific chemical 
effect due to the presence of these special con- 
stituents in the coke, or whether it was due mainly 
to the difference in ph ysical structure which we 
knew had been brought cae in the cokes during 
the preliminary process of carbonisation. 

The tendency of a aaa pean for some time has been 
to attach importance to the physical 
structure o sain as influencing its reactivity, and 
there seems to be no nfenoing it it is an import- 
ant factor. It has, however, been demonstrated. 
by impregnating the “pure? coke with sodium 
carbonate (soaking in a solution and ), that 
jenn the same enhanced reactivity can be 

rought about in that way as by miring with 
sodium carbonate before carbonisation, which 
eliminates the altered'physical structure as playing 
the principal part in the enhancement of reactivity 
in caso. The results at lower temperatures 
were equally ing, & very noticeable feature 
being the low carbon dioxide content of the gas 
made by steaming sodium oarbonate coke at 
800° C. 


R#AOTIVITY IN CARBON DIOXIDE AND AIR. 


Reactivity to carbon dioxide is probabl 
important of all and was next examin “The 
formation of carbon monoxide from carbon dioxide 
is at the root of the manufacture of producer gas 
by blo air through a deep column of coal or 
coke, ie atin rtant to the working of the blast 
furnace, and. oe a 
fre. ; 


Lower tem tures were used than with steam, 
because of the -higher reactivities. 1 per cent. 
of oxide of iron was found to give: more than half 
ého enhanced effect which came from 5 per cent. 
An impregnated sodium carbonate coke was proved 
to be almost as active as one prepared by addi 
the sodium carbonate before carbonisation. Wi 
some of the special cokes, and more particular] 7 
the sodium carbonate coke, there was a falling o 
in reactivity as‘an experiment proceeded. An 

ing observation made on the oxide of iron 
coke, which is likely to be of theoretical importance, 
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that «reduced iron may be present andl 
in the cycle of reactions. 
It is oult to test for differences between 
Paa e eid air &t temperatures a 


a 


the ignition point. This is largely owing to the 
experiment getting out of hand on account of rise 
in temperature w air or oxygen is used. We 


have made some attempts by limiting the hea 
effect in two ways, by using air diluted wi 
nitrogen until it only contained 2° per re i to 
3 per cent. oxygen, and by leading it over a small 
flat surface of coke with a limited surface of 1 om. 
square. Measurement showed that by this method 
it was possible to obtain combustion without 
‘accumulation of heat or rise in temperature. 

In these experiments the behaviour of all the 
cokes was practically the same above 700° C., but 
at lower temperatures—400° to 600° C.—wide 
differences appeared. The opini reviously put 
forward is thus confirmed that at high temperatures 
the reactivity of cokes in general is so high in air 
that differences in behaviour depend upon the 
rate of supply of air to the coke partioles rather 
than on the reactivity of the ookes. One remark- 
able feature noticed in these experimenta was the 
ap t slowness with which the highly reactive 

ium oarbonate coke Taan to reaot with oxygen. 
The same NAER had been noticed in experi- 
ee on the temperature of ignition of the special 
ookes. ` 


HmaTinG of COKE In Ar. 


When air is passed through hot cokes diff 
in their degree of reactivity, the result obtain mod 
appears, at sight, somewhat anomalous. In 
each case there is an effect due to the b of 
coke to carbon dioxide on first contact, and ha © 
the air is in excess. Heat is generated, and if the 
air supply is the same for each of two cokes, the 
game heat will be generated by this primary 
reaction In each case. There follows, however, 
the further interaction between carbon dioxide 
and carbon, reducing some of the carbon dioxide 


to carbon monoxide, and the d to-which this 
action is carried on is greater more reactive 
the coke. It is with to this second reaction 


that cokes differ so much. 

Now one characteristic of the conversion -of 
carbon dioxide to carbon monoxide by carbon is 
that it absorbs heat. The net result is that the 
difference between the two cokes shows iteelf in the 
difference of the cooling effect, and it is with the 
more reactive coke that the cooling effect is more 

ronounced. Henoe, in blowing air into hot cokes, 
it is the leas reactive coke which generates heat 
most quickly in the mass. 

A com n of this property has been effected 
on the laboratory scale. 10 gm..of coke was placed 
in a vertical, electrically heated furnace. A 
thermocouple was inserted from the bottom end 
of the furnace tube in such a way that the junction 
was 2 om. distant from the upper surface of the 
coke. The furnace was then heated up to 700° C. 
and maintained at that temperature for one hour, 
after which the heating current passing through ' 
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he furnace was left unchanged tkroughout the 
-mainder of the experiment, and air was 
™own the coke column at the rate of 50 litres an 
iour. The results obtained for three cokes named 
«a the order of their reactivity to carbon dioxide— 
<dium carbonate coke, ‘ pure’ coke, and beehive 
ven coke—indicate that the highest temperature 
{fect in the interior of the mass been attained 
with the least reactive coke for the reason explained, 
Moubtless an important point in high-temperature 
«enelting by coke. 


INDUSTRIAL AND DOMEASTIO APPLICATIONS. 


I should like now to say a few words on the 
wafluence of some properties of ooke (particularly 
eactivity) when used for various purposes. The 
implest case is perhaps that of the gas producer, 
«a which coal is gasified by blowing with air or a 
mixture of air and steam. There is a first con- 
rersion of carbon to carbon dioxide by air quite 
mear the grate of the producer at the bottom, but 
fter that the gasification of the descending carbon 
3 the result of the conversion of carbon dioxide to 
arbon monoxide by the reaction C + CO, =2C0. 
Ehe efficiency and rapid working of the producer 
depends upon this reaction, so that the coke which 
8 more reactive to carbon dioxide is, other things 
jing equal, the best for the process. This is a 
‘eproduction on the nee scale of the laboratory 
ixperiment last described. 
Another interesting example is the domestic fire, 
yhere so much depends on the relative ease of 
ition and the rapid spreading of heat through 
e body of the fire. With & hard and unreactive 
oke it 1s difficult to carry the heat forward from 
yiece to piece. If there is a little volatile matter 
«æft in the coke which comes away in flames, the 
moat transference is much more rapid. Or, if the 
soke for reason is more reactive, the same 
mdvantages obtain. There are, however, limita- 
ions to the advantages obtainable in either of 
these ways. If the amount of volatile matter is 
o0 great, or if too much carbon monoxide is 
wroduced by excessive reactivity of the coke, there 
nay be a twofold loss. In the first place, these 
ase may screen the solid coke from oxygen and 
1o prevent that rise of temperature on the surface 
which is all important if a cheerful fire is to be 
»btained, or if ‘the fire is to’ have a high radiant 


ma 


Pror. A. A. Lawson. 

T is little more than a month since the formal 
opaning of the new sedar nia NE nt in 
the University of Sydney was described in NATURA, 
with an illustration given of the building iteelf 
ie 2, p. 509). ore those who read it were 
able to formulate, much less to convey to Prof. 
Lawson their congratulations on this tangible mark 
of his succesaful tenure of hia chair, he was in his 
grave, in the South Head Cemetery that looks out 
seawards over the entrance to Sydney Harbour. 
His death, following closely on a serious operation 
from the effects of which he never rallied, took 

place on Mar. 26 at Sydney. 
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efficiency. The other detrimental effect is more 
important and depen upon the following 
phenomenon. 

A bunsen flame burning in the open radiates only 
about 10 per cent. to 15 per cent. of its total heat 
of combustion, or rather’ more if the flame is 
luminous. If, however, the flame is used as in 
a modern gas-fire, to heat a solid radiating surface, 
the proportion radiated comes up to somewhere 
about D. per oent. Consequent] , in a coke fire, 
that portion of the combustion which is raising the 
ial ges of the solid coke surface is being very 
much more efficiently utilised than in combustion 
of flames from the top of the fire burning in the 
open. Thus one may take it that if the amount 

gas evolved is relatively small, so that it can 
burn in the fire, raising the temperature of the 
radiating surface of coke, it is very effective. 
But quantities of gas burning from the top 
of the are comparatively inefficient. 

In experiments made at on the same fire, 
burning different solid fuels, this phenomenon was 
much in evidence on m i the radiant 
efficiencies obtained from the fires. The experi- 
ments require extension, but I may say that the 


resulta were jn accordance with the foregoing 
considerations, and substantially with those 
of Dr. t Fishenden of the Fuel Research 
Board, in that coke-was found to give a higher 


radiant efficiency than coal. One striking result 
obtained, however, pointed to the necessity of not 
having present in the coal, ash of such a quantity 
and kind as to form a coherent ooating duri 
the burning, which thus formed a screen ound 
the burning material and lowered its radiant 
efficiency. 

Another very interesting point was the behaviour 
of a coke soaked in sodium carbonate solution, and 
therefore v reactive. It burned very freely, 
with visible oœ a foot long. In ap oe it 
was attractive. As a matter of faot, ita radiant 
efficiency was not so high as that of the medium 
temperature coke, and that for the reason that I 
have explained. It reacted freely, generated 
carbon monoxide in quantity, the carbon mon- 


‘oxide burned with long flames at the top of the 


fire, and its radiant efficiency was oo ond- 
ingly low—a defect due to the high reactiyity of 
the coke. 


Obituary. 


Abercrombie Anstruther Lawson was born ia 
Fife, and entered the University of G W 88 & 
medical student. After ing through the course 
in elementary botany, where his artistic skill had 
already attracted attention, for reasons of health e 
he went to California, and entered the Universi 

of Berkeley, coming under the influence of su 

teachers as Setchell and Osterhout. Graduating as 
Master of Science in 1898, he became instructor in 
botany, having already entered on a career of 
research. He also studied later in Chicago and at 
Bonn, witk published resulta which led to hf 
appointment as lecturer in his old University of 
Ciesze in 1907. Having held this position for 
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five years, he was appointed to the chair of botany 
in Sydney, where he nok‘only secured the erection 
of a new Teulie the oppning of which took place 
on Nov. 6, 1926, but he built up a school of 
botany, with a large and growing body of students, 
and a highly creditable list of published researches. 
Lawson’s own published work falls into’ three 
groups, e respectively to oytology, to the 
etophyte of Gymnosperms, to that of the 
ilotaces. The first memoir on the pollen 
mother - cells of Cobæa formed the thesis for his 
degree. Already ,that delicacy of pencil craft was 
revealed which marks all his later work. Few 
microscopista have combined more effectively than 
he did refined bee ical method with artistic skill. 
This was the da series of memoirs relating 
chiefly to meiosis, which were continued until 1912. 
They are characterised rather by faithful record of 
detail than by the establishment of new pointe of 
- view. Armed thus with exact laboratory experi- 
ence, he carried through a long series of observations 
of the gametophyte and propagative processes in 
the gymn . These will stand as a permanent 
record of patient research, by an observer of high 
technical skill. They opened while he was stall 
instructor at Berkel the continued 
during the period of o oo in Glasgo , and later in 
Australia, where they related chiefiy to local 
such as Microcachrys and Pherosphsra. e last 
of this series was a icularly fine memoir on 
Bowenia, published mn 1926, with eight plates 
(Trans. Roy. Soc. Edin., vol. 54).. At the time 
of his death, a further memoir on Macrozamia was 
already well advanced. His illustrations from the 
earlier of his memoirs on the Gymnosperms have 
been very widely absorbed into Lotsy’s “ Stammes- 
Geschichte,” vol. 3. No one can in the future 
treat the Gymnosperms generally without frequent 
reference to the wide observational work of Lawson. 
Lawson left his. mark also in a third line of 
Inquiry: in 1917 two memoirs a on the 
gametoph of Psilotum and Tmesipteris, so long 
awaiting discovery. It is true that the ground has 
Binoe been covered in greater detail for the latter 
by Holloway, and in particular in the embryology : 
but that need not detract from the exact delmeation 
and description given of their etophytes. 
Lawson also wide interest in the Algw. He 
had collected with Setchell on the’ Aleutian Islands 
and on the coast of California. He made a special 
journey to collect them on the Jamaican coast, and 
is was well posted in the British marine Algw. 
But he appears never to have published upon them. 
While it must be conceded that Lawson’s work 
has been detailed and analytical rather than 
constructive, we should bear in mind that he was 
e still a comparatively young man, and that the last 
twelve years have devoted to the establish- 
ment and consolidation of a school of botany in 
Sydney. As they stand, his numerous memoirs 
have added substantially to the sum of positive 
knowledge. They may not .have formed new 
-patterns in the web of the science, but they have 
Bled many .of ita blanks, not.only With artistic 
effect, but also with honest and trustworthy 
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records. It will be a pleasure to his friends t< 
remember that the Royal Society of Edimburg! 
recognised the merit of his work, so largely oa 
lished in its Transactions, by the award of the 
Makdougall-Brisbane Prize. A deeper satisfactior 
will be felt in the fact that the inclusion of his namı 
in the recent list of selected candidates for fellow 
ship of the Royal Society was published in time fo» 
him to have been aware of this high distinction 
and to receive the congratulations of his many 
friends in Australia, though his death has occourrec 
before the date of formal election. F. O. B. 


T a 


PROF. ADOLE MATHA. 


PHOTOGRAPHIO science has suffered a b los 
in the death, on May 5, of Regierungsrat Dr. Adol* 
Miethe, professor at the Technische Hochschule ir 
Berlin- lottenburg. Prof. Miethe was born in 
Potedam on April 25, 1862, and studied physics, 
astronomy, and chemistry in Berlin and Göttingen 
After working with Prof. Hartnack m Potedam 
and then with Schulze and Bartels'in Rathenow, 
he became director of Voigtländer und Sohn in 
Braunschweig, leaving this position in 1890 tc 
become professor at lottenburg as successor tc 
H. W. Vogel, the discoverer of the sensitising action 
of i on the paoor hic emulsion. Aocording 
to the Photographi ndusirie, Miethe was re- 
oe for the teaching of scientific and practical 
photography in all ita branches, photo-mechanica) 
methods, ie sede analysis, optics, and astronomy. 
He was well versed in botany, mineralogy, 


‘and other subjects. 


Miethe was the first to construct anastigmata, 
the name of whioh is due to him. He improved 
opera and field , invented, with Gaedicke, 
magnesium flashhght photography, and introduced 
the isocyanine dyes as optical sensitisers for the 
t was due to his efforte 
that great advances were made m the three-colour 
collotype prooees. During the last year or two 
Miethe'’s name has brought more prominently 
into general notice by his claim to have transformed 
mercury into gold, a claim which, however, has not 
‘been satisfactorily substaritiated. 

Miethe was prolific as a writer and was v 
successful in presenting scientific knowl in su 
a form that it was readily understood by the genera! 
reader. Several books dealing with photographic 
subjects came from his pen. 





Wau regret to announce the following deaths : - 


Mr. J. Barnard, formerly senior mathematical 
master at Christ's teal amy both in -London and 


after ita removal to Ho , aged seventy-six years. 
Sir Sidney Colvin, formerly Slade profesor- and 
director of the Fitzwilliam , Cambridge, and 


man re of ae er drawings at the British Museum, 
on May 11, ighty-one 
Dr. Maurice F. TiveGerald, emeritus profearor of 
civil engineering in Queen’s College, Belfast, on May 
4, aged seventy-six years. 7 
Prof. J. 8. Nicholson, until recentl rofesor of 
ee economy in the University of dinb urgh, of 
y 11, aged seventy-six years. 
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Tax first Conference representative of the Govern- 
aenta of the British Colonial Empire was opened in 
ondon by Mr. Amery, Secretary of State for the 
»lonies, on May 11. 
relcomed the delegates followed closely the lines of 
us addreas to the members of the Imperial Conference 
ield last year. He dealt with the extent, resources, 
nd trade of British undeveloped tropical and sub- 
ropical estates, and the diversity of problems, con- 
titutional, economic, and cultural, and of the interest 
f every part of the Empire—inoluding the self- 
roverning Dominions—in the solution of those prob- 
amg. There is, however, as he pointed out, very 
ittle structural or administrative unity to correspond 
vith the unity of the problems and of the spint in 
vhich they are approached. While the lack of co- 
‘dination between the various parts of the Colonial 
Smpire, their almost complete autonomy and self- 
ufficiency as regards their essential services 1s not 
together disadvantageous, yet it mulitates against 
he efficiency of those aspects of administration into 
vhich scientific method and scientific research enter, 
roblems of agriculture, of veterinary science, of 
wealth, and of transport. In all these matters much 
‘loser co-operation and more effective interchange of 
oformation and ideas is needed, particularly of the 
rained and skilled personnel, who are the most 
dfective agencies for the distmbution and dissemina- 
ion of such information and ideas. But, except for 
wclentific research, Mr. Amery does not envisage 4 
econstruction of the services into large, all-embracing 
‘ederal schemes, as he believes the end ın view can 
>æ attained by the development of a system of 
sonsultation by conference. 


WHILH not suggesting any marked departure from 
yxisting practice in connexion with the technical 
arvio, Mr. Amery advanced the view that the 
yrosecution of scientific research is of such vital im- 
portance to the whole Empire that it can no longer 
o0 left to local governments to determine. The 
scientific worker must be given a career, & career in 
which the fleld of work is just as umportant as mone- 
tary reward; and it so happens that the Colonies 
which offer the greatest opportunities for research, 
the development of which is most dependent on the 
resulta of research, are the ones which can least 
afford to offer the salary or the career which will 
attract the best men. Moreover, it may be that the 
problems of research of importance to a particular 
Colony could be best solved ın universities or higher 
research institutions; or the-resulta obtained in one 
Colony may have almost universal application. Some 
of the Crown Colonies are now sufficiently aware of 
this fact to have made the suggestion that a Colonial 
Scientific Service should be created, a proposition 
which it is interesting to note was made twenty-five 
years ago by the Federated Malay States. If the 
official representatives of the various colonial govern- 
ments are prepared to agree with the principle of a 
unified scientific service, at any rate in the higher 
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research grades of salienti or technical work, they 
should be able, before they separate, to agree also on 
the means by which such a service could be made 
effective. The trouble 1s, however, that very few of 
the representatives at the Colonial Conference have 
much idea of what is meant by scientific research. 
They either expect far too much m return for ex- 
penditure on research or they are contemptuous of 
the whole subject. ° 


Tua new Electricity (Supply) Act has come into 
operation and the first scheme prepared by the 
Electricity Commussioners has been published (London: 
H.M. Stationery Office. Is. net. Supplementary 
Particulars. 2s. 6d. net). It has been presented to 
the Central Board, and those interested will have 
opportunities of discussing it. The area selected 
covers most of the Scottish industrial area and 
includes Glasgow, Edinburgh, Dundee, and Dum- 
barton. Like most other engineering schemes it 
was necessary for the Commissioners to make esti- 


mates of the probable demand many years ahead, and 


we think that they have not been unduly sanguine. 
They have assumed that the output in Britain 
will double in about every eight years, and that at 
the end of 1941 about 450 units per head of the 
population will be consumed. This agrees fairly well 
with the 500 units given in the Weir report. Nearly 
5000 square miles m central Scotland are covered by 
the scheme. Ten of the present generating stations 
have been selected as approved stations, but only six 
are definitely permanent. The ultimate fate of the 
other four depends on whether their directors are 
convinced that it is for their own good and the good 
of the main scheme that they should give up their 
status as selected stations. A heavy item in the cost 
is due to standardising the frequency of the alternat- 
ing current supply. In the case of the Glasgow and 
Clyde Valley systems the gross cost of standardisation 
is estimated at about three and a half million pounda. 
If we are to get the full benefit of a national scheme, 
however, it is advisable to standardise at the earliest 
possible moment. The standard voltage for the 
‘ grid’ tranamission network has been fixed at 182,000 
volts, and the secondary transmission lmes will 
operate at 33,000 volis. The power to be trans- 
mitted by a main line is not to be leas than 50,000 
kilowatts. King mains will be used, so that ın the 
event of a breakdown at one point of supply thg 
transmission at all the other pointa of supply is un- 
affected. The scheme seems to have been well 
thought out and should prove to be satisfactory. 


THe regretted death of Prof. A. A. Lawson, who 
was recommended for election into the Royal Society 
this year, left a vacancy in the number of new fellows, 
and this was filled by the election on May 12 of 
George Claridge Druce, M.A, (Oxon), D.8e., Hon. 
LL.D. (St. Andrews), Fielding Curator in the Um- 
versity of Oxford. Dr. Druce 1s distinguished for hig 
numerous contributions to systematic botany, and 
for his series of County floras (Oxfordshire, Berkshire, 
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Northamptonshire, Zetlandia, West Ross-shire, &c.). 
He has discovered and gesombed numerous plants, 
many of which bear his e. The Fieldmg Her- 
barium et Oxford owee mudh of rts present mportance 
to his devoted (and all but honorary) curatorship. 
He has rendered national service in stimulating and 
practically promoting the study of field botany 
among all classes of the community. 


Tax two hundredth and twentieth anniversary of 
the birth of Carl Linnæus, the naturalist, occurs on 
May 23. Born m 1707 at Råshult, in Sweden, he died 
on Jan. 10,1778. His father, the rector of the parish, 
sent his son in the first Instance to the University of 
Lund; afterwards he entered the University of 
Upsala to study medicine. When twenty-five years 
old, the Royal Academy of Sciences of that city 
encouraged Linnwus to make & journey to Lapland in 
the interesta of natural science. At an early age he 
completed many important works. For example, 
there appeared his “Systema Nature” (1735), 
“ Flora Lappanica”’ (1787), and “‘ Genera Plantarum ”’ 
(1787). As is well known, Limnsus’ extenatrve collec- 
tions of plante, iosecta, shells, and minerals, as well 
as his hbrary and numerous precious manuscripta, 
passed into the keeping of the Linnean Society of 
London. In 1758, Gustavus, King of Sweden, 
created him a Knight of the Polar Star. By royal 
command a profile model in wax of Linnssus was made 
by Inlander in 1773. In this appears a sprig of the 
flowering plant Linnea borealis. It is interesting in 
this connexion to mention-that in a minute book of the 
Linnean Society, under date June 2, 1795, this little 
plant is recorded as discovered for the first time in 
Britain by Prof. James Beattie, of Marischal College, 
Aberdeen, jn an old fir wood at Mearns, near Aberdean. 


Tur Physiological Society celebrated its jubilee 
by a dinner at the Hotel Metropole-on Friday, 
May 18. The Society was founded in 1876, and 
ita jubilee was in 1926, but owing to the amount of 
business resulting from the purchase of the Journal 
of Physiology from Mrs. Langley, ıt was not possible 
to arrange for the celebration in that year. The four 
surviving original members of the Society are: 
Sir David Ferrier, Sir E. Ray Lankester, Sir W. 
Thiselton-Dyer, and Sir E. Sharpey-Schafer, who 
presided at the dinner. The toast of the Society was 
proposed by Major Elhot, Parliamentary Under- 
Secretary for Health for Scotland, who pointed out 
the: practical benefits that had been obtained as the 
rpsult of physiological research. The chairman, 
Sir E. Sharpey-Schafer, in his reply, described how 
the Society was founded as a dining club to defend 
the members against the attacks of the anti-vivi- 
ẹ section societies, and it thus represented “the only 
good that had resulted from the anti-vivisection 
agitation. Later in the history of the Society it 
became customary to visit one laboratory or another 
before the dinner, to see demonstrations of work m 
progress. The development of the Bociety is shown 
by’ the present practice, namely, that demonstrations 
Have precedence over other communicatidns, and that 
all business, except that of a special general meeting 
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summoned for some specific purpose, is transactec 
after the dinner which is held with most meetmg 
of the Society. 


Sm CHARLAS SHERRINGTON proposed the toast o? 
the guests, with which was associated the names o 
Sir Ernest Rutherford, Prof. G. Fano, of Rome, Prof 
Gley, of Paris, and Viscount Knutsford. Sir Ernes+ 
Rutherford pomted out the relation between physic 
and physiology, in which a physical mstrument wat 
perfected for some special recording device such æ 
the Einthoven string galvanometer, and was after 
wards used in physical laboratories because of ite 
delicacy and accuracy. He recommended a traming 
in physics as a preliminary to research in physiology 
Prof. Fano made a delightful congratulatory speeck 
in English, and Prof. Gley conveyed the best wishes o» 
his French colleagues in a stirring address in French 
Viscount Knutaford. referred particularly to the gair 
to humanity by Schafer’s method of artificial respir- 
ation, and to the Research Defence Society, whicb 
does its best to educate the mtelligent public as to the 
benefits obtained from experiments on animals. He 
suggested that physiologists ought to do ther share 
by joining that. Society, by furnishing saccurat 
information, and by speaking on the subject. Pro 
Leonard Hill proposed a vote of thanks to the chair. 
man, who, he pointed out, had sent apostles tc 
Ireland, Canada, Australia, New Zealand, South 
Africe, United States, China, and many other parts of 
the world to promulgate the doctrines of physiology 
On Saturday, May 14, there was an ordinary meeting 
of the Society in Cambridge, with the business dinner 
meeting in Trinity College. On Sunday, Prof. and 
Mra. Barcroft gave a garden party in the fellows’ 


‘garden of King's College, kindly lent by the provost 


and fellows of the College. 


Tam Admiralty announces in Fleet Orders that the 
recommendations of the International Conference held 
at Washington last year in connexion with oil pollu- 
tion of navigable waters have been accepted in prin- 
ciple by the Government, and that the main recom- 
mendation, that oil should not be discharged within 
50: miles of the coast, is being voluntarily adopted by 
British shipowners. This step will be welcomed by 
bird lovers and residents on the coast, where oil ob 
the water.and clmgmg to weeds and stones im the 
intertidal zone does increasing harm to the birds and 
to the amenities of the seashore. Among other 
provisions of the Convention—which takes effect as 
soon as the ratifications of fivé of the Governments 
represented at the Washington Conference of June 
1926 have been notified to the United States Govern- 
ment—is that no dues -based on tonnage are to be 
charged in respect of any space renderéd unavailable 
for cargo by the installation of apparatus for seperat- 
ing ou from water. Upon the perfection and general 
adoption of such apperatus, a considerable ameliora- 
tion of existing conditions may be expected. 

Tus woods of Glencoim and Stybarrow, which over- 
look the head of Ullswater, are threatened with ‘the 
axe. Energetic local action has been able to stay the 
danger pending the result of an appeal for funds to 
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purchase the property. The public has responded 
generously, but approximately £600 is still required 
to make up the agreed sum, and the option expires 
on June 30. If the money be not raised by that time 
all the trees will be felled this autumn, to the grave 
loss of the amenity of the district, a recognised beauty 
spot in the Lake Country. If the purchase money be 
raised, the land and trees, comprising an area of 
180 acres, will be presented to the National Trust or 
some similar body. The Committee makes a final 
appeal, which we endorse, forimmediate contributions 
to meet the relatrvely small amount still outstanding ; 
any donation will be gratefully received by the Hon. 
Treasurer, Mr. H. T. Roberta, Hawkhowe, Ullswater, 
Penrith. 

A Naw annual archeological publication, to be en- 
titled “Vestigia, or The Year’s Archsology in Pic- 
tures,” is announced. It will contain a comprehensive 
selection of photographic reproductions of discoveries 
made throughout the world in the course of each 
year. The first part will cover the year endmg 
June 30, 1927. The contents will be entirely pictorial 
except for a general introduction by Mr. Stanley 
Casson. The Trustees of the British Museum have 
already granted a licence to reproduce illustrations 
relating to the expeditions under their control for a 
period of five years, and similar arrangements are 
being made in respect of the other more important 
excavations now being carried on elsewhere. The 


publishers are “European Books, Ltd.,’’ Henrietta 


3treet, London, W.C.2. 

THe American Geophysical Union held its eighth 
annual meeting this year on April 28 and 29 at 
Washington. The programmes of the six sections 
were of considerable interest, and the report of the 
meetings should prove valuable and attractive. The 
sections of geodeay, and of terrestrial magnetism and 
electricity, occupied the first mornmg; the former 
was concerned with progress reports on geodesy in 
the United States and Canada, and discussions of 
world -longitude neta and variations of mean sea- 
level; the latter section discussed correlations of 
various radio phenomena with solar and terrestrial 
magnetic and electric activities. The first afternoon 
was devoted to the sections of oceanography and 
voleanology ; the problems discussed by the latter 
range from the United States and Japan to the moon. 
On the followmg morning the section of meteorology 
held a discusmon on measurements of the sun’s 
ultra-violet radiation and of the ozone content of 
the upper atmosphere, while the section of seismology 
considered progreas reports from various institutions, 
and some theoretical and instrumental problems. 
On the last’ afternoon the general assembly held a 
symposium on some factors of climatic control. The 
Union also arranged a week’s exhibition of apparatus 
and other material bearing on geophysical research. 


Simica valves are now used by the Admiralty for 
radio communication. Silica has many properties 
which render ıt particularly useful in this connexion. 
It does not soften until ite temperature attains 
about 1600° C. and it has a low coefficient of thermal 


No. 3003, Vor. 119] 


NATURE 


757 


expansion. The silica envélppe 1s very diatharmanous 
to the radiation from & red-hot anode, and so cooling 
by radiation can be ad This type of valve 
was discussed in a paper read on May 4 to the 
Institution of Electrical Engineers by H. Morris-Airey, 
Q. Shearing, and H. G. Hughes. They pointed out that 
‘a most important constituent of the valve is the peal 
through which electrical contact is made between 
the electrodes and the external connexions. In the 
manufacture of the seal, lead is melted tn vacuo in 
a thick walled siljoa tube. When this is done, it is 
found that the molten metal adheres firmly to the 
silica, forming a vacuum tight jomt. As large 
currents are used when the tube is working, over- 
heating is prevented by blowers supplying cool air 
continually to the seals. When valves are supplied 
with 15 kilowatts or more of electrical power, 
circulatory methods of cooling are adopted to prevent 
the radio office getting overheated. The heat energy 
from the anode is radiated through the silica envelope 
to a jacket contaming a cooling fluid which is kept. 
circulating bya pump. In internal cooling, the anode 
is made in tubular form and the cooling fluid is forced 
through the tube. This latter type of valve is still 
in the experimental stage; it has, however, many 
advantages. For example, a 4 kw. molybdenum 
anode has been used experimentally aa a 40 kw. 
tubular spiral anode. Under working conditions, 
ninety per cent. of the failures of silica valves are due 
to a burn-out of the filament. 


Bzrorna broadcasting was introduced in Great 
Britain, many British radio amateurs used to listen 
to the Dutch broadcasting station at The Hague. 
Last March the radio station of the Philips’ lamp 
laboratories at Eindhoven in Holland were in tele- 
phonic radio cammunication with Bandoeng in the 
Dutch East Indies. This development was made 
possible by using a short wave-length of 30 metres. 
In April the radio station at Sydney re-broadcast 
bne of the Philips’ programmes. Holland therefore 
is to be congratulated as the pioneer of long-distance 
broadcasting on short wave-lengths. The Wireless 
World for April 27 discusses the feasibility of Empire 
broadcasting. It seams certain that a short-wave 
British station of sufficient power to be heard for 
many hours a day throughout the British Empire 
could be built at no great expense. News could be 
broadcast and possibly Daventry programmes relayed 
at fixed times. This would perhaps be outside the 
poope of the B.B.C. and would have to be under 
the control of the Foreign Office and the Colonial 
Office. It would be a boon to many who have to live 
in lonely parts of the earth. 


On Friday, May 6, Air-Marshal Sir John Salmond 
unveiled at Cambridge a tablet to the memory of three 
pioneers ın the application of scientiflo methods to 
eeronautical problems. Prof. Bertram Hopkinson, 
Dr. Keith Lucas, and Mr. Edward T. Busk all devoted 
great natural ability and mechanical inventiveness to 
the subject before they gave up their lives in the 
country’s service. Bertram Hopkinson, professor of 
engineering and fellow of King’s College, learnt to fly 
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when more than forty yeay’ of age, that he might the 
better understand the problems connected with the 
botnbs, bomb-gear, and lane guns with which he 
was confronted in the Technica] Department of the 


Air Ministry. Keith Lucas, fellow of Trinity College; 


one of the most brilliant young physiologists of his day, 
had made considerable progrees in the development 
of air compasses when a collision in the air cut short a 
career of great promise. Edward Busk had already 
made notable contributions to the solution of the 
problem of the stability of aeroplanes, when in the 
very early days of the War he was killed when flymg 
at Farnborough through his machine catching ‘fire. 
It is well that their devotion and zeal should be com- 
memorated m the headquarters of the Cambridge 
University Air Squadron, so that future generations 
may share in some slight way the admiration and high 
uae which their Cambridge eer feel for 
them. 


- Bia Hewey AL Moers delivered the seventeenth 
‘ annual May:Lecture before the Institute of Metals on 
Wednesday, May 11, taking as his subject, “ Growth 
of >> Bır Henry’ recalled expériments made 
ntwen years ago`by himself and Miss Isaac which 
- amed -at, that. time'to show that when e solution is 
odoled below ita saturation temperature it passes into 
a ‘metastable’ state in which orystals can only be 
Produced by introducing a fragment of the dissolved 
substance or of one isomorphous with it, and that at a 
lower temperature it passes into a ‘labile’ state in 
which crystals may appear spontancously. Later 
Investigations have shown that, in the metastable 
state, crystallisation can also be produced by shook. 
Sir Henry considers, however, thet his experiments 
record the normal behaviour of orystallising liquids, 
and that crystallisation only takes place with some 
degree of supersaturation or underocooling. In his 
experiments there was always a sudden outburst of 
crystal growth at a definite’ temperature. Little 
importance’ is ascribed to undercooling by most 
geologists in their speculations concerning the crystal- 
lisation of molten magmas, but to many metallurgists 
it is & Very important factor. The structure of alloys 
is in many cases attributed to a suspended orystallise- 
tion of this nature ; not only as they solidify from the 
molten state, but also during the crystalline changes 


which take place in the solid alloy with change of 


temperature, for example in steel and in perenne 
ajloys. 


A Loxpon meeting of the Prehistoric Society of 
East Anglia, under the presidency of Dr. R. ‘R. 
„erett, will be held at the rooms of the Royal Anthro- 

pological Institute, by permission of the Council, on 
Tuesday, May 24, at 2.80 past. A number of papers 
will presented and interesting exhibita shown. 
Mr. J. E. Saimty will report on the discovery of St. 
Acheul paleoliths at Whitlingham, Norwich, and Mr. 
Reid Moir will present a summary report on his recent 
vestigations at Hoxne, Suffolk, where he has bean 
excavating with the view of throwing further light on 
the problems of the boulder clay and its relation to 
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types of palwolithic implements. An account of the 
1926-27 excavations at Kent’s Cavern, Torquay, will 
be given by Mr. H. 8. Dowie. Miss Layard will 
exhibit microlithic flint implements from the Colne 
Valley, Easex, and implementa in grès lustré Irom the 
Forêt de Montmorency. Mr. K. Turner will show 
exhibits from a late paleolithic site at Stone Croes 
Farm, Luton, Kent. In the evening the members 
have beer invited to attend a meeting and conver- 
sarione of the Royal Anthropological Institute which 
will be held at the Wellcome Historical Medical 
Museum, by kind invitation of Mr. Henry 8. Wellcome, 
when Prof. G. Elliot Smith will deliver a short dis- 
coursé on the medical and magical aspects of the 
anthropological material in the Museum, and fellows 
and guests will be invited to mspect the collection. 

THE annual visitation of the Royal Observatory, 
Greenwich, will be held on Friday, June 8, when the 
Observatory will be open to inspection by” Este” 
guests at 3.30 P.mtr. 


THe Rev. T. E. R. Phillipe, president of the Royal 
Astronomical Society, will deliver a lantern lecture on 
the coming solar eclipse, on May 27 at 8 p.m., at the 
Polytechnic, 309 Regent Street, London. The lecture 
18 in aid of King Edward’ 8 Hospital Fund for London. 


AT the annual meeting of the Institute of Phyrice 
on May 16, the followmg officers were elected: 
President, Sir Frank Dyson; Vice-Presidenis, Prof. 
C. L. Fortescue, Sir Richard Gregory, Mr. R. W. 
Paul, Mr. R. 8. Whipple; Hon. Treasurer, Major 
C. E. 8. Phillips ; Hon. Seorstary, Prof. A. O. Rankine. 


Tusa Prime Minister, Mr. Baldwin, showed his in- 
terest in optical work, and the importance he attached 
to the progress of the British optacal industry, when. 
he opened the very successful Optical Convention. 
which was held in London in April of last year. Tho 
scientiflo work accomplished at the Convention has 
proved to be of wide interest and importance and-has 
been recorded in the Proceadings, two substantial 
volumes running to more than a thousand pages. 
More than half of the edition origmally printed has 
already been exhausted. Any inquiries with regard 
to the Convention and ita publications should be 
addreased to the Secretary, The Optical Convention, 
1926, 1 Lowther Gardens, Exhibition Road, London, 
S.W.T. 

APPLICATIONS are invited for the following appoint- 
ments, on or before the dates mentioned :—A full- 
time lecturer in the mathematics and physics depart- 
ment of the Polytechnic, Regent Street, W.—The 
Director of Education, The Polytechnic, 809 Regent 
Street, W.1 (May 30). A head of the electrical 
engineering department of Robert Gordon’s Colleges, 
Aberdeen—The Secretary and Registrar (May 31). 
A head of the building trades department of the 
Wigan and District Mining and Technical College— 
The Segretary of the College (May 31). A director 
of the Leeds Art Gallery—The Town Clerk, 26 Great 
George Street, Leeds (June 1). A surveyor of ship- 
ping under the Corporation of Trinity House—The 
Secretary, Trinity House, Tower Hill, E.C.3 (June 1). 
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A head of the mechanical engineering department, & 
head of the electrical engineering department, and 
% graduate assistant in the mechanical engineering 
Jepartment of the Rutherford Technical College—The 
Director of Education, Education Office, Northum- 
berland Road, Newcastle-upon-Tyne (June 8). A bio- 
shemist, a soil chemist, and a plant physiologist at the 
University of Bristol Department of Agricultural and 
Horticultural Research, Long Ashton, Bristol—The 
Registrar (June 4). An assistant lecturer in the Com- 
merce Department of the Belfast Municipal College of 
Technology—The Principal of the College (Jure 9). A 
principal of Battersea Polytechnic, and a woman head 
of the Department of Hygiene and Public Health— 
1) The Clerk to the Governing Body, (2) The Principal 
‘June 13). The Bernhard Baron research studentship 
at the Middlesex Hospital on the anatomy, physio- 
logy or pathology of the ear, nose and throat—The 
Secretary of the Middlesex Hospital, W.1 (June 14). 
A professor of botany in the University of Sydney, 
N.8.W.—The Agent-General for New South Wales, 
Australia House, Strand, W.C.2 (June 24). A lecturer 
in medieval history -in the Queen’s University, 
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Belfast—The Secretary, Qtpen’s University, Belfast 
(June 27). A biochemist, an assistant plant physio- 
logist, and an assistant porkologist at the East Malling 
Research Station—The Secretary, Hast Malling Re- 
search Station, East Malling, Kent (June 30). Test 
assistants at the Royal Aircraft Establishment, South 
Farnborough, Hants (quoting A. 174). An ssmstant 
in the building trades department of the Halifax 
Municipal Technical College—The Principal, Mun- 
cipal Technical College, Halifax. A senior physica 
master at Merchant Taylors’ School, Crosby, Liver- 
pool— The Head Master. ‘Temporary Instructor 
Lieutenants in the Royal Navy—-The Adviser on 
Education, Admiralty, Whitehall, 8.W.1. A junior 
assistant chemist under the directorate of explosives 
research of the Research Department, Woolwich— 
The Chief Superintendent, Research Department, 


ERRATUN.—At the end of Prof. Fritz .Paneth’s 
letter in NATURE of May 14, p. 706, on “ The Trans- 
mutation of Hydrogen into Helium,” for the date 
“Mar. 2” read “ April 2.” 


Our Astronomical Column. 


Cosors.—Comet Pons-Winnecke was an easy object 
tor small telescopes early in May: both Dr. W. H. 
Steavenson and Mr. B. Peek noted a nearly stellar 
nucleus and a considerable coma. As the comet is 
steadily approaching both sun and earth, it should 
by now be quite conspicuous, but it is well to re- 
member that while the position of comets can be 
predicted, théir brightness is subject to capricious 
variations. 

Dr. A. C. D. Crommelin has revised the orbit 
alements from observations on Feb. 25 and May 1 
‘by Merton), Mar. 4 (by van Biesbroeck). The 
period was assumed known; the other elaments are : 


1927 June 21-0730 U.T. 
170° 17’ 15-3" 

98 12 34-0 joer 
18 56 43-2 

48 16 22-4 
log a 0:5192415 (assumed) 
log q 0-0168982 


ee De H 


Comet Grigg-Skjellerup is not likely to be so 
bright as Pons-Winnecke, but it is coming near the 
earth, so should be fairly easy to see. Ite distance 
on June 3 18 19 million miles. Observations of 
position are deerred. f 

H. Thiele has deduced iptical elements of 
Stearns’s comet, with a period of 9515 years, but 
departure from a parabola is not yet certam : 


T 1827 Mar. 20:02161 U.T. 
10° 86’ 11-5") 
214 35 48-2 1927-0 
87 32 210 f 
0-565875 

0-991805 


a 

n 

t 
log g 
e 
Obeervations used were on Mar. 18, 26, April 5. It 
is fading slowly, but is still a fairly easy object. 


Comet Comas Sola is ere rather low in the 
evening sky, but should ollowed for as long as 
hemerides of these comets for 0° follow; that 


possible. 
of Pons-Winnecke is from earlier elements and will 


need some correction : 
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Rsomwr Sunspot Aorviry.—A large group of 
sunspots, recently in transit across part of the sun's 
disc, was the first to be seen with the naked e 
since last Jan In the interval of four mont 
a number of er gro have been seen, averaging 
at least six daly, but there has been a noticeable 
absence of very ta which are usually fairly 
frequent at this time of the solar cycle. The recent 
group, consisting of a pair of large, roughly circular 
spota, began as a tiny spot sepn on May 9, and ite 
rapid growth is well oe by the following measures 
of area, in unita of millionths of the sun’s hemisphere, 
made at intervals of approximately 24 hours: 
Date May9 10 11 12 18 14 
Ares n of 5 150 380 870 1000 13850 
Gne interesting feature of the group was the 
invariable distance apart, 6° m longitude, reserved. 
by the two spots; ın the majority of such groups 
the early rapid growth is associated with a con- 
siderable driftmg apart of the two chief components, 
so that at maximum development they sre separated 
by at least 10° in longitude. Otber details of this 
group are given below in the usual manner: = 


BES 
3 


No. Date on Disc. Central Meridian ystirude Max. Area 
4 May 9-17 May 117 17°N. 1/800 
å š of hemisphere. 
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e Research Items. 


Tas Prororat Reoowos or Danomey.—The 
Institut d’Ethnologie of Paris has inaugurated a series 
z lications of its own, to be known by the general 

of ‘‘ Travaux et Mémors,” with two volumes 
dealing with rimitive art. Of these the first, by 
M. E. M. G. Watorlet, 3 is ẹ description, fully iltus- 
trated, of the bas-reliefs of the royal buildmgs of 
Abomey (Dahomey). The interest of these poly- 
chrome bas-reliefs is -dependent not only on their 


sesthetic qualities but also ðn the fact that they are 
historical records of achievements ofthe in whose 
reign they were executed, or of events which took 


The occurrence in Africa of - 


reign. 
Pistorioal documents of this type, of undoubted 
authenticity, is a matter of very considerable mterest 
to ethnol . The drawings here described, of which 
RE OEE have been made for the Musée d'Eth- 

ographie de Paris, are taken from the palace of 
‘Agadja (1708-28). of Ghezo (1818-88), and Gldlé (1838- 
1889). As the country over which they ruled had 
been conquered by their people in the early seven- 
teenth century, and was held by force of arms, these 
pictorial records not aanabarally deal mainly with 


their struggles with neighbouring peoples and the 
ta meted out to the vanquished. In 


addition are religious ls, records of notable dicta 
of the kings, or allegorical representations of the tee 
themselves. They are fo only on the walls of 


private apartments of the kings; they were not found 
in other parta of the palaces, evan in those portions 

the mothers of the kings or their repre- 
sentatives, or for the old women to whom was 
entrusted the guardianship of the tombs of the kings 
and of the sacred objects of the tribe. 


Nsw CALEDONIAN ART.— The second of the Mémoirs 
le a re Paris, is a study 
of New Caledonian art by M. G Luquet, based to 
@ great extent ee material collected by Marius 
Archambauld. uquet, whose studies of prehistoric 
and primitive art have won him a position as a 
recognised authority, has analysed the material from 
the vi int of an wethetioc critic and psychologist. 
After a detailed examination of the imens and & 
classification of the motives found m both the petro- 
glyphs and the engravings on wood or bamboo, he 
concludes that the characteristic feature of the petro- 

lyphic art is not so much the cross in its various 
orms, as was thought by Archambauld, as the repre- 
sentation of the a human form and especially 
the human face. Nor is he able to agree with Archam- 
De eae ee eee 
vanished race. ey are merely one manifestation, 
the earliest, of what is easenti a single artistic 
activity with identical motives, identical spirit, the 
same tendencies, and the same wsethetic surviving 
down to the present day, grven certain modifica- 
tions due to difference m material, and changes in 
objects represented on the introduction of Europeen 
civilisation. The proportion of engravings with a 
religious motive is probably small. The strongest 
ampulse to artistic representation is probably purely 
tathetic, with a strong tenden to intentional 
stylisation, rather than the result of a schematisation 
ou to repeated or careless reproduction of a motive 
realistic. New Caledonian art would appear 
red e support to the view that naturalistic art 
belongs to hunting peoples, while schematic art is the 
ppodust of an agricultural mode of life. 


ViraLiry or Youna Anmmars.—Mr. E. L. W. Heck, 
of Cambridge, Mase., in & letter to Natuna, states 
that in certain experimenta TAg to me educebility 
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of the albino rat, rats from the age of 21 days are 
tramed to avoid an electric shock. the first 
two or three days of training the shock seems to have 
sa little effect upon them, but thereafter ita affects 
a ay Daihen more pronounced, so that after 
passed it is not uncommon for the 
mats t0 be killed b> the shook. For this reason it was 
found that the greatest care had to be exercised 
durmg the fourth and final week of traming. These 
observations, if confirmed, are of interest, ance they 
are opposed to the general conclusions reached by 
Child, Whose experimentation showed quite clearly 
that with reference to narcotics generally, young 
T Aaa AAN n growth show the 
Ree ree E and t this susceptibility 
eE mg development. The swing 
m ty is related to a change 
in metaboli Gone Cigna: oa eee evel 

Tos DISTRIBUTION OF ANOPHELINE MOSQUITOES 
IN BOOTLAND.—/In the of the Royal S 

Edinburgh, vol. 47, Part I. (No. 6), 1927, Prof. 

. H. Ashworth discusses this subject and provides 
aome new records. In Sootland the available evidence 
A eee eee 
dant and widespread species, 

A. maoulipennis predominates. So far, ee 
ies has been met with only in four localities in 
while A. occurs over @ 
considerable portion of the eastern coastal region of 
Scotland. Details of the only case of indigenous 
malaria in Scotland-sin¢e that disease became com- 
rily notifiable in 1919, are quoted from the 
rt for 1919 of the Medical Officer of Health for 
Glasgow. A woman ient from malaria 
had resided at Kirriemuir (Forfarahıre) at a time 
when troops were present, and it is surmised that she 
was bitten by a mosquito which had the 
malaria plasmodium from an infected so . The 
results presented in this pa constitute data for 
commencing a survey for eens in Sootland, 
and the tty of records of the genus in that 
country is m an indication of the small amount 
of attention that the subject has yet received. It 
is noteworthy that such records as do exist tend to 
co te where observant collectors reside, namely, 


Edinburgh and Glasgow. 


Tae SHot-Hota Borme or Taa.—The Shot-hole 
Borer (Xyleborus forntcatus) has been considered one 
of the worst pests of tea in Ceylon for the past 
twenty years. During the last half of this period 
almost every possible control method has been 


‘examined and various recommendations have been 


made, but without the desired result being achieved. 
In Bulletin No. 78 of the Department of iculture, 
Ceylon, Meers. F. P. Jepson and C. H. d discuss 


man in relation to the control of this insect. 
In Part I of this Bulletin (by Mr. Jepson) it is stated 
ee ee ee ee 
of the Shot-hole Borer might be from the 
adoption of special cultural methods and the ytilisation 
of natural enemies. It is with the first method that 
this Bulletm is concerned, and extensive experimenta 
were set up in order to ascertain the relative values 
of nitrogen, potash, phosphoric acid, and lime in the 
control of ana pest in question. The in retation 
of the results of these triala form Part of the 
Bulletin (by Mr. Gadd). It appears that none of 
the treatments exercised any direct effect on the 
beetles, and the main benefit derived from the 

lication of manure was the accelerated healing 
of the galleries bored by the insects in the tea plants. 
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The healing was most marked in tht plots treated 
with nitrogenous manures, this proceas being com- 
lete in 2-9 months, whereas in the control plot 
ealing was not complete until after 3:75 months. 
It is concluded that the manuring of tea offers a 
satiafactory method of dimimishmg the effects of 
attack by the Shot-hole Borer. anuring for this 
p should aim at increasing the nitrogenous 
content of the soil. í 


Corran DUST3 AND SPRAYS FOR Porarors.— The 
resulta of trials undertaken to determine the relative 
efficiency of certain copper dusts and sprays in the 
control of potato‘diseases and insect are published 
by O. C. Boyd in Bulletin 451 of the Cornell Universi 
Agricul E ent Station. With light apph- 
cations it was found that Bordeaux spray mixture 
covered a larger area than copper-lime dust containing 
equivalent copper per unit area, owing to the greater 
number and surface area of the spray membranes. 
Retention of the copper also was considerably greater 
on the sprayed than on the dusted foliage, though 
the dust ered. better if the potato foli was 
thoro y moistened, and consequently the effective- 
ness of the dust in disease and insect control was 
thereby improved. The use of Kayso, a casem 
spreader, did not increase the adhesiveness of either 
oopper-lime dust or two Bordeaux powders, but it 
offeotivel Increased the spreading powers of the 
apray. Ae disease and insect pests, under 
Goad working conditions, early and late blight and 
aphid attack were equally well controlled by copper- 
lme dust or Bordeaux spray mixture containing 
equivalent copper, though the spray proved oo 
in the case of flea beetles, leaf-hoppers, and tipburn. 
The addition of nicotine to the copper-lime dust 
increased the effectiveness of this substance against 
aphids, but an addition of sulphur was useless. Leaf 
injury resembling that induced by a Sal fa blue 
vitriol on dry foliage occurred with copper-lime dusts 
containmg 10 per cent. or more copper ; lower quan- 
tities, however, were not harmful. Heavy applica- 
tions, whether as dust or spray, were deleterious to 
plant growth apart from local leaf injury, and 
mechanical damage a machinery was to some 
extent unavoidable. o preference seems to be for 
the use of sprays rather than dusts, the average 
plant yield on sprayed plots being hi than that 
of dusted ones, and further, the oost o spraying Was 
slightly leas than that incurred with home-mixed 
copper-lime, and considerably lees than when oom- 
mercial dusts were employed. 


PHYTOGHOGRAPHY OF GREENLAND.—C. H. Ostenfeld 
has added two more pepers to his list of publications 
on the vegetation of Greenland (Saertryk af Meddel- 
elaar om , 68, and Det. Kgl. Danske Videns- 
kabernes Selskab., Biologiske M 6, 3, 1926). 
The former memoirs dealt for the most part wıth the 
floras of specific localities in Greenland; the two 
papers just issued now collate and focus the results of 
the author's several years’ mveætiıgations and give a 
comprehensive survey of the whole problem. The 
immigration of the flora of Greenland has been the 
subject of discussion by many authors, including such 
eminent workers as Hooker and W ing, but the 
knowledge and experience of Dr. Ostenfeld in the field 
of phytogeography m general and in that of the Arctic 

sub-Arctic ions in particular, make his con- 
clusions of a high degree of importance. The author's 
15 Payton aE districts are populated by 890 
species of vascular crytogams and phanerogams, 
fallmg mto three ca ries, high Arctic, Arctic, and 
sub-Arctio to boreal. He considers about sixty species 
as having survived from pre-glacial times somewhere 
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in Greenland, and this may account for the occurrence 
of some of these species in Arctic countries of both the 
eastarn and western ispheres. Of the remaiming 
species he comes to the clumon that 74 are ımmı- 
oo from Europe, the majority having been intro- 

uced by Norse settlers not more than nine hundred 
‘peaks ago. The other 256 species must be regarded as 

aving come from America. In this connexion, 
among Immigration routes, special attention 1s directed. 
to the narrow Smith Sound and Kennedy Channel 
route to the north-west. On account of the fact that 
a post-glacial heat maximum. existed, this route could 
have been followed by môre southerly species than at 
the present day. ‘Mention is also e of immigration 
from the north-east with the drift ice of the polar 
current. For the rest, immigration must have igen 
effected by wind and birds carrying seeds across 
the sea. Special importance probably attaches to the 
action of the wind ın winter, when seeds and portions 
of planta can be swept along over the frozen straits 
before the storm. It ıs considered unnecessary to 
assume any post-glacial land connexions to the west 


and east. 


DESTRUCTION OF [oEBERGas.—Some interesting re- 
cords of the effect of the T of bigh pe un - 
tures on ice are to be found in an artıole by f. 
H. T. Barnes in the Marine Observer for May. The 
rapid destruction of ice is best effected by the 
production of an internal disruptive force. In order 
to produce this force Prof. Barnes used thermit as 
the explosive, by which a very high temperature can 
be produced at a selected spot. His experiments 
were carried out in Notre Dame Bay, Newfoundland, 
on driftang bergs. One berg was about 100 feet above 
the water line and 500 feet long by as many wide. 


The ap to be sold and fresh. A hundred 
und o was let into the ice in a 3-feet ee 
o immediate effect of the explosion was muc 


audible cracking and some visible disruption, but ıt 
was not until the next day, and the day following, 
that the full effect of the di tion was viaible. 
Photographs show that within two days the berg, 
though still formidable, had been very much reduced 
in mze. A smaller berg, about a hundred feet in 
diameter, was practically destroyed within twenty- 
four hours by the use of two charges of thermit fired 
simultaneously. 


TECTONICS AND PETROGENESIS.—The attention of 
a 18 directed to an important monograph 
y Prot. W. N. Benson on ‘ The Tectonic Conditions 
accompanying the Intrusion of Basic and Ultrabasic 
eous Rocks,” which is published in the Mem. 
at. Acad. Se., vol. 19, No. 1, 1926. A world 
survey of the rocks concerned is made and a pro- 
visional ETEA Sie Seay classification 18 sug- 
gested. ‘The suites or dreds that are Be acs 
include the pont the green rocks of the Alpine 
type associated with planes of shearmg in form 
geosynclinal zones ; the spilites formed on the ra 2 
of geosynolines ; hic complexes such as 
those of Sudbury and the Bushveld m which there is 
no dommating lateral pressure ; cordsleran complexes 
in which lateral pressure ıs a controlling factor; thee 
dolertie sills, a uniform group invading broad areas 
of approxmately T strata; the alkaline 
plateau group in regions of vertical a 
and the alkalines peridotie dykes related tectonically 
to the last-mentioned suite. It is concluded that 
each suite is very generally assocated with a definite 
set of tectonic conditions, and the importance of the 
latter in de ining the morphology of ignedfis 
masses and in controlling the processes of magmatic 
differentiation is emphasised. 
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PETROLEUM IN Presia.—In January last, at a 
meeting of the Royal fomety of Arta, Sir John 
gave an m ing account of the develop- 
ment of the petroleum fadustry m Persia (Jour. 
Roy. Soc. Arts.). So far back as 1872 de Reuter 
éndeavoured to locate oil m that country, but without 
success ; there followed the activities, m the earl 
nineties, of the Persian Mining Corporation, whi 
sank two wells at Dalian, not far from Bushire, in the 
neighbourhood of an o1l see , but this also proved 
abortive. W. K. D’Arcy, whom the scenes 
of the Persian oil industry will always be associa 
started o tions in 190}? and j from the 
Peman Government a conoession ich covered the 
Reeves part of southern Perma: early efforta to 
ocate a commercial store of oil were most discourag- 
ing, and it was not until 1908 that the great Persian 
eld war fret povod Ue ihe inging-in of @ gusher 
at Masjid-i-8ulaiman, a valley m the Bakhtiari Hills, 
some hundred and fifty miles from the head-waters 
of the Persian Gulf. The formation ‘of the Anglo- 
Persian Oil Company came about in the following 
year, since when the remarkable development of this 
t oufield is a matter of common knowledge. 
o-day Perma occupies fourth place on the list of oll- 
produ countries, having an annual output of more 
than, 4,500,000 tons; the proven area of the field is 
great, ın length more than twenty mules, but there is 
still much unproven and potentially good territory. 
From the small initial staff (scarcely a score in number) 
responsible for early developments, the personnel has 
now swollen to literally a multitude, more than 1000 
Europeans, 3000 Indians, and 25,000 Persians being 
gmployed. This m iteelf conveys some idea of the 


itude of o tions of the Company in Perma 

and of the rapid growth of a great eee 
THETH OF CreTAcEOUs Mammats.—in the March 
iasue of the Screnific Monthly, Prof. W. K. 
Gregory has published a further account of the 
very important Cretaceous mammals found in 
Mongolia Ze the expedition of the American 
Museum of Natural History. The article is semi- 


popular and is of general interest. There are 
illustrations of the locality where the finds occur 


and figures and di of the specimens. For 
the specialist, the dhidi interest 13 in the clear explana- 
tion and di of the author's view as to the 
evolution of the teeth. The old Osborn tri- 
tubercular theory becomes considerably modified in 
that the ‘ protocone,’ which was thought at one time 
to represent the original reptilian cone, is now shown 
to be a secondary cusp. e original single cusp is 
shown. to divide into the ne and metacone, 
and the tritubercular tooth is formed not by a 
rotation of secondary cusps anterior and ior 
to the central one, but by a growth mwards from the 
divided chief cone of a spur on which the so-called 
‘ protocone ” arises. 


¢THa Srxourio Hear oy Hyproasn.—Dr. F. Hund’s 
second paper on the significance of band spectra 
( 1 Phystk, 42, p. 98, 1927) deals in 
addition with the pare alied problem of the 
gspecific heat of hydrogen between the high tempera- 
ture region where both rotation and tion occur, 
and the low temperature on where the former is 
practically absent. The relative statistical Weights 
of the members of erther odd or even rotational 
uantum levels can be predicted from theory, but 
ere is no correlation between odd and even terms. 
Comparison of theory with i t ıs rendered 
dificult because the moment of inerția of the molecule 
is also woknown. The form of the BOET hest- 
temperature curve can, however, be predicted if even 
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terms are assumed to be an arbitrary factor (f) time 
as frequent as odd terms, and the pomtion of thr 
curve can then be fixed by choosing a moment o 
inertia so that the empirical and -theoretical values o 
the specific heat are the same at the convenient: 
tamperature of -77° C. The factor f is then foun 
by observing which of the theoretical curves agrees 
best with the ental measurements. Thc 
mbst concordant results are obtained with f equal t< 
2, but it ıs not possible to specify it exactly. Thi 
moment of inertia can nevertheleas be detarminec 
fairly closely, and would only have to be increasec 
by 10 per cent. if even rotational torms were thre 
times as probable as the odd, instead of being twice 
as probéble. 


CoLouRINa oF Mrats sy Ponisuina.—J. A 
Wasik, of the Physical Laboratory at the Pol hnic 
Institute, Warsaw, communicates the following 
observations made by him subsequent to his work om 
the electrical conductivity between polished meta’ 
a ie Pe . tech. Phys., 5, 
20-81, 1024; L’Onds électrique, 35, 585-541, 1924; 
Ze. f. Phys.. 3, 720-21, 1926). In preparing flat 
polished surfaces of metal, using aluminium oxide as 
polishing powder and base blocks of differant materiale 
such as pitch, glue, shellac, or lime, coloured layers 
were found ioe produced on the metal surfaces, 
pamen the polshmg powder was sufficiently fine. 

us with iron the colours gold-yellow, brown, nearly 
black, cleer blue. and green were obtained, the most 
difficult colour to obtain being that of the metal itself. 
These layers resist oxidation very well and several of 
them show exceptional resistance to the action of 
acids. They differ much in hardness and elasticity. 
M. Wasik considers that the colours obtamed cannot 
be explained by oxidation or by interference effecte, 
as they undoubtedly depend on the material of which 
the polishing base bl 18 made, and probably on 
the nature of the surroundmg gases ; they are differ- 
ently disposed (on the surface) from the oxidation 
colours often obtamed with cloth polishing. He 
believes that the coloured surface films are of the 
nature of isotropic vitreous enamels filling the inter- 
stices between the metal grains, covering the surface 
and giving it lustre (referance is made to the amorphous 
Beilby layer); and he suggesta that attention should 
be H to various phenomena connected with the 
polished surface of metals, for example, the Kerr effeot. 


Macnario Raskanon.—The issue of Science 

for April contams an article on recent developments 
m magnetism by Dr. E. C. Stoner, which prove 
very cecil donee to those who have not the time to 
read Dr. Stoner’s recent book on the subject. Starting 
with the electron rotatmg about a positive centre 
of force, hè shows how an atomic system in which 
the etic moments due to the electrons balance 
out behave diamagnetically, while if sage Ae 
not balance out it will be etic. The 

of temperature are then dealt with, and finally the 
conception of the molecular field is introduced to 
account for the properties of ferromagnetic substances. 
On these general principles as a bams, the author 
goes on to recent work on the magnetic properties 
of atoms and ions, dealmg in particular with the 
magnetic deflecon of the atoms streaming from 
heated metals, and with the atomic momenta of iron, 
nickel, and cobalt, and the magnetic properties of 
crystals. Dr. Stoner does not think that the spmning 
electron theory helps forward.magnetic theory to 
any t extent, nor does he appear to abandon 


-atomic models m favour of the matrix method or 


of the undulatory mechanics method of dealing with 
the properties of the atoms. 
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°” Land in the Arctic. ` ° 


[H study of the Arctic tides attracted wide atten- 
tion when Harris concluded from his stationary 
vave-theory in 191] that an extensive area of land 
xsted within the unexplored area of the Arctic 
egions. Nansen, on the con , inferred the exist- 
nce of a deep Polar basin from his observations in the 
Tram between 1893 and 1896. b 
Harris’s hypothetical land gave a stimulus to ex- 
lorerg, but their search was frutleas. Stefanson, on 
«ia remarkable journeys over the sea-ice north of 


alaska, and McMillan on this Crocker Island expedi- 


ion, both touched the 
cutakirta of the un- 
mown region without 
Minding anything but 
eroken sea-ice. Amund- 
en in 1926 passed 
«ver the central part of 
he unexplored pi Slee 
n the dingible Norge 
vithout seeing any land. 
setween 1918 and 1925 
he Maud expedition 
nade numerous tidal 
»bservations in the area 
aorth of Siberia. These 
»bservations, combined 
vith earlier data, have 
een critically examined 
xy Sverdrup and mdi- 
‘ate 1n this area a tidal 


wave of the progress- 
ve type, differing from 


he stationary de- 
luced by Harris; nor OE T 
lo they indicate the 
mistence of any ex- 
ensive masses of land within the unexplored region. 


The illustration here reproduced (Fig. 1) from 
jverdrup’s papers * shows the cotidal lines (the times 
f high water, ın terms of Greenwich lunar time at 
ull and new mioon), and indicates that the progreasive 
idal wave from the north Atlantic enters the opening 
tween Greenland and Spitsbergen and croasea the 
Arctic Sea without mee any obstruction caused 
yy oxtengive land masses. Ə reveals that the 
idal wave reaches De Long’s Island five hours before 


1“ The Tides on the North Sibeman Shelf: thetr on the 
mxistence of Land in the Arctio Bea and ther les,” H. U. 
‘verdrup, Journaal of the W of à; vol 16, 


Jp. 320-540 (Washington, Dec 1926). 


FIa 1.—Tıcal observations and co-tidal lines at spring tide on the north Siberian shelf 


8 

it reaches Point Barrow, although the direct distance 
from the Spitebergen o to the Island and to 
Point Barrow is nearly the same. This suggests a 
shallow sea in the unexplored on north of Wrangel 
Island and Point Barrow, with perhaps islands in 
laces. . 
The tidal streams met with were of the rotary type 
usual in open ocean areas, but they present a striking 

ularity. Below the ice to a depth of some twenty 
athoms water of the same density is present, while 
below this there is a sudden increase m density and 








later a slow increase on approaching the bottom. In 
the water layer of equal density the tidal streams ran 
slow, but in the layer where density mnoreased rapidly 
with depth the tidal streams were at a maximum, 
dying away towards the bottom. 

The water can be considered as composed of three 
layers of different eddy-viscosty. In the upper layer 
of equal density vertical eddies are free to be developed 
and the eddy-viscosity or ‘ virtual ’ viscosity is great. 
In the intermediate layer of rapidly changing density 
vertical motion 18 restrained and the eddy-viscosity 18 
low, while below this, where there 1s a slower wncreaso 
m density, the eddy-viscosity is of an intermediate 





The Initial Phase in Gaseous Explosions. 


HILE an atmosphere of controversy is not 
_perhaps the best for the calm interpretation 
of scientific facts, there is no doubt that the clash of 
opinions gives & zest to research and sometimes 
up discovery. The iia movement of © 
in the initial phase o e explosion of gases—first 
studied by Le Chateler—has given rise to such a 
controv between Prof. W. A. Bone and his 
colleagues at the Imperial College of Science and 
Technology, South Kensington, and Prof. R. V. 
Wheeler and his colleagues at the Safety in Mme 
Research Laboratories at Sheffield. 

There 18 no doubt that many explosive mixtures, 
when pais at the open end of a long tube, burn 
with a slow uniform movement for a certain distance, 
and as a rule thse uniformity is more marked the 
alower the propagation of the flame. When ‘limit’ 
mixtures of various saturated hydrocarbons with 
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value. H. W. H. 
air, 1.6. mixtures which would just pro te flame, 
were ignited at the open end of a tube, Prof. Wheelar 


and his colleagues found that the flame had an mit 
uniform movement which was the same for A 
mixture; and, moreover, when any two of these 
mixtures were mingled together, the complex was also 
a ‘limit’ mrxture and burnt at the same rate. So 
far, we understand, the speed-law 18 unquestioned. 
But when the law is extended to non-lmit mixtures 
and to all gaseous mixtures of the same type (t.e. 
with either exceas of combustible or excess of oxygen), 
which have the same uniform speed of flame, the two 
schools are in disagreement. Prof. Bone (with 
Meesrs. Fraser and Winter) has just published in the 
Proceedings of the Royal Society photographs of th 

flames initiated in ethylene-oxygen, ace lene-oxygef, 
and ın on een yen moxtures. finds that 
such fast-burning mixtures do not always ahow any 
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uniform movement, and sometimes give in successive 
experiments uniform maqPements of different speeds. 
No doubt such mixtures are very sensitive to slight 
changes in the applicatio% of the igniting flame and 
the possible setting up, of turbulence, the length 
of the tube might affect the result. 

iments to test the speed-law with blends of 
ylene-oxygen and & methane-oxygen mixture 
respectively with an een ee mixture gave 
resulta which fell progressively below the predicted 
rates according as the hydrogen mixturefwas increased 
in the blend. It has been pointed out, on the other 
hand, that the rate of chemical change (and therefore 
the spread of the flame) is subject to the law of masæ- 
action; the curve predicted by the -law 
diverging from the experimental speeds as the com- 
bustible gas ap Tae ee ee 
tion. ‘The -law has some exceptions, evidently : 
do they prove the rule ? 

In Part 3, Prof. Bone Sass Messrs. Fraser and Witt) 
shows photographs of the mrtiation of the explosion 
of an mixture of methane and oxygen in the 
centre of a closed tube under the influence of sparks 
varying in character and intensity. With the feebler 
sparks there seems to be a short period of ‘induction ’ 
with no visible flame; then a ‘ ghost-like’ flame 
spreads with acceleration until it 1s checked before 
it reaches the ends of the tube, and there is 
the intense illumination traversing the whole column 
of gas in waves from end to end. With the mtenser 

ks the flame spreads at once and luminous stris 
denik wavy paths within the ghost-like flame. 
The very luminous waves are caused by reflections 
from the closed ends: they are not shown when the 
ends of the tube are opened before firing. The power- 
ful evidently provoke rapid combustion m 
their neighbourhood. 


an 


A University Centre in London. 


A MORT important announoement in relation to the 
future of university educataon in London was 
made at the Graduation Dinner of the University on 
May 11. Aided by & grant from the Government 
ad a generous gift from the Rockefeller Foundation, 
the university has been able to for the purchase 
of the Bloomsbury site of 11 acres, metu roads, or 
acres excluding roads, north of the Bntish Museum. 
is site was purchased by the Government in 1920 
and offered to the Unrvermty under conditions which 
the University was unable to accept, with the result 
that after five years the site was re-sold to the vendor, 
the Duke of Bedford, m accordance with the terms of 
the conveyances. : 
The Vice-Chancellor, Sir Wiliam Beveridge, in- 
dicated some of the pipo for which the site 
will be used, including I tty offices, Senate 
House, Library, Ceremonial l, Examimation 
Hall, the Institute of Histo ee 
€lub for Teachers, a Students’ Union, O.T.C. 
quarters, perhaps one or two colleges, and finally, the 
imni of deel ura dor teachers and. 
students. He described in eloquent terms his vision 
of the future University of London, and appealed for 
the mspired artist who would embody it in stone and 


steel, “ who ai bring into the very heart of London 
& of buildings that, raising their towers and 
a Lonoke rill forma abrne ce youth end 


mnac 
laming i Bloomabaryto rank with theahrine of out 
history and our liberties by the Thames at West- 
Lord Eustace Percy, President of the 
Board of Education, who was the guest pf honour at 
the dinner, said that the announcement marked a 
great and historic moment im the lustory of the 
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KAA If will be generally hoped that th» 
change of home will mean a change of heart, and tha 


the feuds and of the will soon become » 
fading memory. The decison,” the Vice 
Chancellor said, ‘‘ was unanimous and is a pledge o 
unity for the future.” f 


As to new developments for scientific research, n 
information was forthcoming. The general policy o 
ugiveraity research institutes is stall an open question 
the discussion of which should now, however, take : 
new orientation; and & clam to of the sıte wil 
no doubt be advanced on behalf of sciences for whicl 
at present research facilities are inadequate. Provisior 
should also be made for public university lectures 
Referring to the financial position, the Vice-Chancello» 
said that, after purchasing the site, there was money i 
hand for the Central Offices. ‘“ The rest must wait fo» 
further help.” The amount of the munificant contribu 
tion from the Rockefeller Foundation was not divulged 


University and Educational Intelligence. 


Cam“3RIDGE.—By the will of the late Prof. A. W 
Soott, of Lampeter Coll the University is t 
receive £7000 and & third ot thie residue of his estate 
approximately a further £4000, for the furtherance o. 
physical science. 

ir Jomiah Stamp will deliver the Rede Lecture or 
June 8 on “ Stimulus in the Economic Jufe.” Prof 
A. E. Taylor, of Edinburgh, will deliver the Leal 
Stephen pees on June 8, on “ David Hume and the 
Miraculous.” 

Mr. J. E. Purvis, Corpus Christa College, has beer 
re-appointed University lecturer m nag Cae 
i in their application to hygiene, and A 

opkinson, Emmanuel College, has re-appointeo 
demonstrator of anatomy. 


Lompow.—Applications are mnvited for the Univer 
sity studentship in physiology, value £50, which is 
open to a student qualified to undertake research ir 
physiology. ‘The lateat date for the oe t of appl 
cations by the Academic Registrar, South Kensington, 
8.W.7, is May 31. 


-MANOGHESTHR.—An anonymous donor has givep 
about £5000 for the endowment of two post- uate 
scholarships for research in plant and anmal biology. 


Ox¥FoRD.—The University statutes have been 
modified to enable the committee for advanced 
studies to make grants of murat | for equipment needed 
by studenta for the de of B.S8o. 

The apd and oi development of the School of 
Rural nomy and of the various agricultural 
Institutes affiliated to it from 1908, when it 
with a modest t of £800, to the present time when 
it has I a total grant of £44,000, has deter- 
ee of a new statute to redefine and 
strengthen functions and powers of the Committee 
for Rural Economy. The Committee will have general 
control of the avajlable funds, and will appoint 
directors and research officers for the two institutes 
for research in a dana economics and agricultural 

I ing and for the advisory institute. 

new medical travellmg studentship has bean 
founded m memory of Dr. George H. Hunt. The 
value will be somewhat less than £100 every other 
year. Candidates must be uates in medicine 
who shall have not exoeeded. five years from the date 
of passing therr final M.B. examination; they will be 
expected to travel abroad for a period of not lesa 
than three months for olinical study or medical 
research, and eventually to in practice aa 
surgeons or as general practitioners. 
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Pror. O. A. Epwanrps, professor of metallurgy and 
«cting-principal of the University a of Swansea, 
«as been appomted Principal of the College in suc- 

eson to Dr. Sibly. Prof. Edwards will continue to 

‘ot as professor of metallurgy and will supervise the 

«ork of honours students and direct research in the 
mepartment. 


APPLIOATIONS are invited by the London Coun 
Jouncil for two Robert Blair fellowships in appli 
ciance and technology, each of the value of £450 and 
enable for one year. Applicants must be Bntish 
ubjecta and not leas than twenty-one years of age. 
articulars and application forms (T.2.a./800) are ob- 
ainable from the Education Officer (T.2.8.), tha County 
Isl, 8.E.1. Forms must be returned by June 18. 


THE Ramsay Memorial Fellowship Trustees will 
onsider, at the end of June, applications for a 
tamsay Memorial Fellowship for chemical research. 
lhe value of the fellowship will be £250 per annum, 
o which may be added a grant for expenses not 
xoeedmg £50 per annum. Applications must be 
ecerved not later than June 6. Full particulars as 
o the conditions of the award are obtainable from 
he Secre » Ramsay Memorial Fellowships Trust, 
Jniversity College, London (Gower Street, W.C.1). 


AT & meeting of Armstrong College Council held 
n May 16, the resignation was accepted with regret 
{Í Prof. J. W. Bews, profeasor of botany. Prof. Bews, 
sho came to Armstrong Coll from University 
-ollege, Natal, in Jan 1926, has found the 
Inglish climate unduly for both his wife and 
«imself after fifteen years’ residence in South Africa, 
nd he 18 returning to his old post in Natal. The 
council has appointed Mr. J. W. Harvey to be 
<rofeasor of aoi m succession to Prof. A. 8. 
‘erguson, now Regus professor of logic ın the 
Jnivermty of Aberdeen. Mr. Harvey, who is at 
resent a lecturer in philosophy at the University 
{£ Birmingham, was educa at Rugby and Balliol 
ollege, Oxford; he has also edad mn Berlin and 
Iarb He ıs the Enghsh translator and editor 
£ Prof. Rudolf Otto’s “* Das Heilge,” which ap 
ander the title “ The Idea of the Holy,” and has 
ollaborated with others in a small book entitled 
“Competition: A Study in Human Motives,” 
yublished ın 1913. Mr. ey ig ẹ member of the 
society of Fmends. 


THE project of a university college at Hull, and the 
steps taken towards realising ıt, are desaribed by the 
wrincipal—Prof. A. E. Morgan, formerly of the 
Oniversity of Sheffield—in the Aprl n er of the 
Umwverety Bulletin. It 1 hoped that building 
yperations will be started during the summer of this 
zear, but it is doubtful whether the coll will be 
sady to open its doors to students before 1929. 
Khe issue also contains an exceedingly in 
etter from Prof. G. 8. Brett, of the University o 
Toronto, on university education in Canada. “The 
swo vitel questions seem,” he says, “to be numbers 
and politics. If numbers steadily increase a special 
sffort must be made to distinguish between uine 
tudents and those who merely ‘go through’ the 
university. This effort will depend in the last resort 
m the attitude of those who pay the bill; if they 
lave wisdom and know the value of educational 
deals for a country, the otherwise mevitable de- 

eration will be avoided.” The operations of the 
lo-German Academic Board in developing a 
rystam of interchange of university graduate students 
tween Germany and England are described, and 
he addres of the premdent of the Association sums 
ip the work standing to the credit of the Association. 
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Calendar of Discovery and Invention. 


May 22, 1724.—The total solar eclipse which 
occurred on May 22, 1724 (ay 11, O.8.), was the last 
total eclipse seen in England. A copy of Halley’s map 
of the path of the shadow Ae sono south-west 
England, France, and southern y 18 to be sean 
in the Astronomical Gallery at the Science Museum. 
The eclipse was observed by Maraldi and J. Cassini 
at Trianon and by Delisle at Pams. At Trianon the 

iod of totality was 2 minutes 16 seconds. Venus, 
ercury, and a few of the fixed stars were visible to 
the naked?pye, and it wab noted that “a corona of 
light was seen to° encompass the dark body of the 
moon during the totality of the eclipse.” Acoording 
to a note m NATURE of Apml 29, 1875, p. 607, an 
account of the eclipse was given m Stukeley’s 
“ Ttinerarium Curiosum.”’ 

May 22, 1735.—Though Galileo, Halley, and Hooke 
had discussed the air currents of the world, George 
Hadley was the first to study adequately the direction 
of these currenta, his views being given to the Royal 
Society on May 22, 1735, in a pa entitled “ Con- 
cerning the cause of the General e Winds.” It 
was, however, many before the value of his 

May 24, 1753.—Carl Linnssus, the Swedish natur- 
alist, publehed the first portion of his celebrated 
‘““Species Plantarum,” in which he brought into use 
his “nomina triviala,” or two names, 'generic and 
specific, in place of the cumbrous sentences previously 
employed; the first part consisted of pages 1-560; 
the rest came out in the month of August. 

May 24, 1844.—In 1843 the Senate of the United 
States voted 30,000 dollars to enable Morse to erect 
an experimental electric telegraph line between. 
Washington and Baltrmore. On May 24, 1844, the 
first public exhibition of the working of this lne took 
place. Sittmg in the Supreme Court of the Capitol 
in Washington, Morse signalled the words, “‘ at 
hath God wrought,” the message being received and 
repeated by Alfred Vail at Baltimore. 

May 25, 1812.—Davy’s beneficent work on the 
study of mine explosions and the invention of the 
mmer’s safety lamp were the direct outcome of 
the disastrous losion at Felling ae Sunder- 
land, on May 25, 1812, when 92 lives were lost. 

May 26, 1798.—Among many mgenious methods 
of raising water is that of the hydraulo ram devised 
by John Whitehurst of Cheapside about 1770, but 
improved and made automatic by Montgolfier, who 
patented it in France on May 26, 1798, and was 
awarded a gold medal at the French Exposition 
of 1802. 

May 27, 1846.—For many centuries the only 
explosive in use was gunpowder. The first of the 
modern explosives to be introduced was -cotton, 
discovered by Schonbein and desambed by him to 
the Scientific Society of Basle on May 27, 1846. 
There are, however, earlier references to ıt ie 
Schonbein’s letters to Faraday. In October 1846 the 
British Government voted £1500 for experiments 
with the new explosive. 

May 28, 1898.—Among the important investigations 
carried out at the Royal Institution, few have 
surpassed in interest those on the liquefaction of 
gases initiated by Faraday in 1823 and continued 
sixty years later by Dewar. Cailletet first saw liquid 
o m 1877, and Olarewsln also Jiquefied ıt ın 
1885. Fifteen years later, on May 28, 1898, Dewar 
obtained liquid hydrogen, and the following year at 
the centenary celebration of the Royal Instituto 
gave a demonstration of his methods. BES 


- finished article 0-1 per cent. 


766 NATURE [May 21, 1927 
"aoe ates and Reademien ee The ee are then through 


LONDON, 


Royal Microscopical Socifty (Li 1 Conference), 
Mar. 80 and 81.—O. O. Bannister : sation of 
silver beads and detection of platmum metals by the 


microscope. In the presence of small quantities of 
platmum or i the normal crystallisation of 
silver is di by a banded structure. In the 


presence of mdium, the silver beads are much more 
ee ee the crystal faces are covered 
with lines simi to alip, bands. With traces of 
rhodium, a distinct orystalliaation, of silver resulta, 
each face being uently covered with 

straight lines quite erent from those caused by 
iridium. With addrtions of ruthenium, the markings 
on the faces have a single-sided herring- 
bone structure.—Conrad Beck: The best method of 
iluminatmg me j specimens. The most 
minute structure that has yet been pho phed 
under the microscope with ordinary light is shown m 
Mr. H. Wrighton’s pho hs of steel, where the 
finest lines are about 150, to the inch. Mr. 
Wrighton’s method of illumination produces the 


ultimate theoretical resolution ible; it d ds 
upon the utilisation of the of the 
& matic object glass in use and limits the beam 


ot light so that altho it fills the aperture, it allows 
no light beyond that forming the image to enter the 
microscope.—Ruth O. Bamber (Mrs. Bisbee): 
ample method of demonstrating the anatomy of 
trematodes. The details given refer to Distomum 
sed eect CEE a Wash well by ing im normal 
ine ; (2) ommerse in fresh water for four to twenty- 
four hours; (8) place in 8 per cent. glacial acetic 
acid until di tiation is complete; (4) place in 
fresh water under a piece of glass heavy “enough to 
compress the animal slightly. Examme with a 
binocular microscope or @ hand-lens, and with re- 
flected and transmitted light. The times vary with 
the size of the specimens. Differentiation is pro- 
greasive. When complete, all the systems of the body, 
except the excretory show by 
light as tho I 
t und. ‘The excretory system 18 
seen very clearly by 
process of differentiation.—W. E. i 
Hill : Pneumokoniosis due to asbestos dust. Although 
the asbestos industry is more than two thousand 
years old, only two cases of lung disease due to 
as dust appear in medical literature. The 
present case was unique in two respects. First, 


the partacles found m the were large—some 
measuring 860 microns in eet were proved 
to be the brittle iron-containing part of the asbestos 
fibre. Chemical analyses of the mineral in the various 
processes of manufacture and of the dust were oom- 
with the microscopical a oes, and it was 

roved that the dust contained 18 per cent. of iron as 
us oxide, the raw material 2-1 per cent., and the 

The second feature was 
the presence of a fungoid body. Some deny that i 
Be en Ce a ee E 
The authors incline to the view that it is a hypho- 
myoete analogous to that found by Dr. H. H. Soott 
in batrachians, or that it belongs to the family of 


hyphomyoetes described by Ehrenberg m 1818, the 
Te ercilariaiest R. J. Daniel: Method of staining 
and cleaning crustacea. Briefly, the method consista 
in taking small or medium sized crustacea, which 
have been bleached either by prolonged immersion 
m alcobol (s.g. museum specimens) or by ie aes of 
perhydrol (Merck), and leavig them overnight m 4 
0-05 per cent. solution of san Sasa E 1m. abeo- 
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The chalk of the eastern counties of 


proportion, 





A 





: absolute aloohol and methyl- 
salicylate, and finally cleared in the latter liqmd. 


The muscles are steamed red and the rest of the 


animal is t.—I. 8. Double: The microscopic 
characters of certain horizons of the Upper Chalk. 
d contame 
97-99 per cent. of calcium carbonate. 6 remainder 
ists mainly of a clay-like substance with a smali 
less than 0:01 per cent., of detrital mmora? 
grains. Of these, quartz and felspar occur most fre- 
pay & fair number of the quartz grains witb 
iameters of 0-1 mm. to 0-4 mm. being well rounded. 
Ziroon, rutile, mica, tourmaline, and jron oxides are 


usually *present, but kyanite, andalusite, chlorite, 


spbene, and staurolite aré only occasionally present 
It is considered that they were wind-blown into the 
chalk-sea. Very few id remains are mem the 


greater part of the aaa. Bee & -grainec 
aggregate of calcium carbonate. is is crystallme 
for it reacts to polarised light.—R. Ruggles Gates 

The meiotic phenomena in pollen development wer 
studied m Lathraa and in L. clandestina 
an mtroduced French species. The chromatin be 
haviour shows only minor differences, both specie 
baving 21 pairs of chromosomes. The tapetum v 
peculiar in being constantly binucleate on one side o' 
the loculus and uninucleate on the other. oid! 
are found in the nucleolus of the pollen mother oeb 
nucleus, and in squizesis the spireme is constenth 
attached to one gr more nucleolar bodies. Thi 
spireme does not form a continuous thread but re 
mains a reticulum, in which the chromosomes are 
formed by flowing er of the chromatin at certai 
pointa, producing pairs of chromosomes. The tapetun 
ultimately becomes plasmodial—H. E. Hurrell: The 
ecology of the fresh-water polyzoa in Bast Anglia 
Polyzoa are more abundant in the Norfolk water 
than in any other part of the country. This j 

attributed to the fact that the rivera and broad 
afford a suitable food supply, namely, diatoms, in 
fusoria, and minute ; e rivers Yare, Bure 
Thurne, Waveney, and their tributaries are all directly 
connected with Breydon Water, an estuary of the 
Yare, 8} miles by } mule, which is a unique cultur 
bed forthe diatoms,.algs, eto. Most of the knowl 
British species of fresh - water Polyzoa are found 
| ida has not yet been discovered, althoug] 


ita usual Spd e = headin ci. ARH eral 
ocours in the river Thurne in great luxuriance. 
(To be continued.) 


MANOCHESTHR. 


Literary and Philosophical Society, April 5.— 
J.: Wilfred Jackson: New Carboniferous lamell 
branchs, and notes on other forms. The recent re 
survey of the coalfields of Lancashire, Yorkshire, anc 
Cumberland by the Geological Survey: of Grea 
ial for a revision of certai 


Carboniferous marine lamellibranchs. The oollec 
tions consist y of shells Deere to the gener 
Pterinopecten, Posidonomya, and Posidoniella. Thes 


have been studied in association with material fron 
other sources. Several new species of Ptermopecter 
all previously ascribed to P. papyraceus (Sow.), bu 
coming from lower horizons than that species, ar 
described. Three of these species are from the Mil 
stone Grit series, and one is from the horizon of th 
Lower Bowland Shales. New ies of Posidonomy 
and Posidoniella are also deactthed and figured fror 
the Millstone Grit series.—S. H. Straw: Fish remain 
from the U Silurian rocks of Ludlow. Derm: 
tuds of Thelodus and fragmenta of “ Scaphaspis 

truncatus are recorded from the Whitoliffe Flags « 
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udlow. The significance of these Sccurrences is 
miscuased, emphasis being laid on the need for caution 
a the use of foaml fishes in fixmng the base of the 
Mowntonian in other areas, owing to the possibility 
w their ooourrence in greater abundance m pre- 
™owntonian rocks in regions where physical con- 
mitions were more favourable to their existence th 
« the Ludlow district—Gerald Andrew: Petry 
hic notes on specimens in the ‘ David Forbes’ 
section of rocks in the Manchester Museum. (1) Two 
pecimens from the collection from Leicestershire are 
escribed. ‘The first is a specimen (collected in 1856) 
‘om the dyke running across the Mt. Sorrel quarry. 
mt ia a fresh rock with peculiarities which diffepentiate 
from the melanocratic igneous rocks of the Midlands. 
ontaining umaxial augite, plagioclase—andesine to 
mbradorite. No olivme is seen. Patches of fine- 
sained material are sporadically scattered through 
Bho rocks, with needles of oligoclase ın a base which 13 
ometimes glassy and sometimes consists of ape of 
«a alkaline felspar. probably orthoclase. e rock 
ppears to be a new of lamprophyre. The second 
ock is recorded from twick Colhery shaft sinking, 
nd is @ fine-grained porphyritio, felsitic variant of 
mho orthophyre desorbed by E. E. Lowe (1926), with 
ognate orthophyric xenoliths. The precise situation 
2 the shaft section 18 not recorded. 


GENEVA. 


Society of Physics and Natural History, Mar. 17 — 
1. Duparc: An amphibole of the glaucophane group. 
“he author has proved the presence, round a no 
Jaucophane, of an edging where the ny and nw axes 
re inverted. The plane of the y axes is 90° from that 
«ef the normal glaucophane. The name of pseudo- 
‘Jaucophane is given to this variety.—J. Favre: The 
rresance of Clyplina jurassica, a calcareous siphon 
alga, in the Portlandia at various pomta of the 
wuthern Jura. Although proved present, but not 
wreviously determmed im the upper Portlandian of 
he Salée, this alga has been found again by the 
«uthor in abundance at various points of the southern 
Wura; ıt may become a characteristic fosnil of the 
xtreme end of the Jurassic—kEHug. Pittard: The 
veight of the akull and of the encephalon of the 
"Soschimans-Hottentota. Measurements made on 139 
ikulls from the Cape Town Museum have given 
wverages relatively high for a height so smali as that 
Í the Boschimans. 


Rowe. 


Royal Academy of the Lincei, Feb. 20.—P. Vinassa : 
Che constituents of the earth’s crust and the molecular 
number. The majority of the substances constituti 
she air and the waters, rocks, and organic auc! 
the earth’s crust have even molecular numbers.—A. 
Musso: The inative power of the somatic cells 
of metazos, and metaphytes and recovery of the sexual 
power of the impure gametogens in Oryptochilum 
ochins upas) m relation to the behaviour of the 
nuclei during the cycle of development.—S. Baglioni 
and A. Galamini: Phymological actaon of alcohol (ii). 
Action on the albino rat during growth, insufficient 
mutrition, fasti and subsequent nutrition. In- 
deena of 1-3 gm. to 4:6 gm. of ethyl alcohol per 

ogram. of body weight per day produces no definite 
effect, either or favourable, on the growth 
of the albino rat or on its resistance to complete 
abstention from food. It seems, however, to favour 
mcrease in weight after the cessation of a fast resultin 
m loss in weight to the extent of 80 per cent. Alcoho 
also markedly increases the resistance of the rat to 
an insufficient sub-protein, sub-hpinic, h -carbo- 
hydrate diet, but diminishes that to a e, 
sub - carbohydrate, h - lipmıc dıet. — A. Luigi 
Herrera : ew imitations of amabas ın motion. 
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Modification of the procedure previously employed 
resulta in the formation of structures resembli 
amæœbæ which develop pseudopods and imitate the 
movements of the natul amebs.—M. Crudeli: 
The elementary geodetic distance: procees of exten- 
sion of Jacobi’s ation to any Riemann variety.— 
N. Spampinato: New contributions to the general 
theo of Kiemann’s matrices.—R. Caccioppoli: 
Multilinear functionals.—A. Weinstein: A mixed 
roblem for harmonic’ functions.—J. Dubourdieu : 
onnruancies of curves.—O. Onicescu: The asymp- 
totic behaviour and the zeros of a class of entire 
functions —G. Vranceanu: Geodetic stability. Ap- 
lication to the conservative systems of mechanics.— 
M. Pascal: The curves which ap in the study of 
the oircuito-translatory current.—U. Barbieri: Deter- 
mination of absolute azmuth made at Andrate in 
August 1926 —G. Bozza and G. Devoto : Calculation 
of chemical affinity on the basis of entropy (u). The 
reasion previously deduced, permitting of the 
salaulation of the free energy of a chemical Nr 
on the basis of the heat of reaction at 298° K., the 


-entropies at 298° of the components in the physical 


states assured in the iubrium considered, and the 
spectiic beats from 298° to the temperature con- 
eidered, is applied to a number of reactions. In cases 
where the available data are trustworthy, the resulta 
are satisfactory.—F. P. Mazza and G. Dello Jojo: 
The rotatory dispersion of certain aspartic esters. It 
is not certain that, in aqueous or hydrochloric acid 
solution, aspartic acid has the normal structure; but 
this is certainly exhibited by the sodium salt and 
by the dialkyl eaters, which are lmvo-rotatory. It 
would therefore appear more rational to mdicate by 
the name 1 o acid the acid dextro-rotatory ın 
aqueous solution. Dialkyl artates show normal 
optical dispersion, but the mono-alkyl esters present 
a distinct maximum for the wave-length about 5209 
A.U. In aqueous solutions of the latter compounds, 
the a-carboxyl group is probably satisfled by the 
amino group.—L. Fernandes: Researches on sulpho- 
salta.—A. Pieroni: Some derivatives of pyridine.— 
M. Comel: The influence of the hy ion oon- 
centration on the respiratory exchanges of the tissues. 
The results of e iments on the respiratory changes 
occurring in frogs muscle or liver in phosphate and 
citrate solutions of different hydrogen 10n concentra- 
tion appear to indicate that the fundamental factor 
in the mamtenance of a high respiratory exchange 18 
a hydrogen ion concentration below the isoelectric 
point. 
VIENNA. 


‘Academy of Sciences, Feb. 10.—E. Rona and 
E. A. W. Schmidt: Researches on the penetration 
of polonrum into metals. There 1s no very great 

enetration, but on lead asurface effect.—A. Kieslinger: 

nape E report on geological and petro- 
graphi researches in the southern Kor Alps (Styria). 
—A. Kleslinger : Paramorphosis of disthene after t 
manner of andalusite.—A. Puschin and D. Barara: 
The equilibrium in bmary containing cresols 
a8 one component.—wW. Muller: The current 
density and potential curves of metale showing 
passivity, illustrated by the example of iron.—A.e 

Kailan and K. Melkus: On esterisation in ethylene 
glyool.—L. Schmid and M. Zentner: Deh tion 
experiments with sitosterine——R. Gruner, Z. Benes, 
Æ. Schubert, and M. Armen: Some triazoles and their 
derivatives.—T. Kisser: Researches on the influence 
of nutritive salts on the transpiration, water assimula- 
tion, relative ahoot and root masses and leaf structure 
(Parts 1 and 2). Experiments with salts of caloiuffi, 
Magnesium, sodium, and potassium on wheat plants 
show that there are marked contrasts in the effects 
of calcıum and potassium. 
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Official Publications Received. ~ 


Brrr. 
Proceedings of the Royal Insh A®ademy. Vol. 87, Bectaon B, No. 20: 
phical Features of the Granite Bohist Junoon m the Leiostear 


The 
Ohan. By Anthony Farnngton. Pp. 181-102+1 plate. la Vol. 87, 
Bection B, No. 21: Furthar Heoords Collembola from Spitsbergen. 


_Dr. Gearge H. Carpenter. Pp. 104- 
gee, end Oo.; London: Williams and Norgate, Ltd ) 
Journal of the Royal Mreroscoptinal Somety 


2 Soardsineolouor, 1s 
, Banes Ko. 3. 5 cards in colour. le 
HT: Moediseval Natural History, Benes No. 4° 5 cards in i 
Bet H8: Mediseval Watmel History, Bermas Xo 5. 5 cards in oolour 
Bet HO: Mediasval Natural History, Series No. 6. b cards in colour, 


(London: Bntish Musetm (Netorel History) ) 

Queensland Geographical Journal (New Benes); ineludmg the Pro- 
ceedings of ths Royal Geographical of Australamea 40th and 
4ist 104-9 = Vole. 4041. Pp. 1¥+163. (Brisbane: Royal 
Geographical of Austialasta ) 


Forsas. 


Publications of the Astronomical ET es the Warmw Uni- 
vermty. Vol 8, Part 1: Determination of Latatude the Method of 
Equal Altitudes of Difierent Stars (Piewrow’s Method) and the Corre- 
sae Star-Pairs for Northern Latitudes 90°-40° for the Epoch 1080 0. 

ol, 1: Northern Latitndes 20°-28°. . General Statement. By 


rxrv1+86 (Bern: Panl Haupt.) 
encas, dew Lettres et des 
Pp. $8+178+¢ planches. 


Procsedings of the United Btatee National Museum. Vol 69, Art 
14: Olasmfication of the Chellostomatous eh ipo py opts eae Cann 
and Ray B. Bassler. e Pp. 42+1 plete Vol 70, Art. 11: 
Mow West American Mollusks. By Panl Bartseh. (No. 2600 ) 
Pp. 86-+6 plates. Vol. 70, Art. 15: Genero Names applred to Birds 
during the Years 1916 to 1672 manure, with Additions to Waterboue's 
“Inder Generum Avium.” By Charlies W. Richmond. (Mo 244.) Pp 
44 Vol. Tl, Ars. 5: A new Parasitic Nematode from an unknown 
Bpecies of Bat, By Benjamm Schwartz Pp & (Washmgton, D.Q. : 
Government Printing Office.) 


Oa laLogu EN 


's Reference Last of Educational and General Books, moluding 
rie D. O. Heath and Oo. Pp. ot (Landon: George G. 
an 


Ltd.) 
yes of Ocal and its By-Products. ‘Reseach Benes 
se rvi-+J386. (London: Baird and Tatlock, Ltd.) 

y 


ay Papers. Pp. 14 (London: Grosvenor, Chater and Co, 
Oxtaloguo of Books on Natural History. (Xo. 215) Ppo& (Hdin- 


: James Thin.) 
on Ostis Oontmental HoLday Oruises. Pp. 1%. Hobday Tours to 
Madeira or Canary Islands. Pp. & (London The Union-Castle Mal 


No. 5.) 





Diary of Societies. í 


SATURDAY, May 1L 


Rovan Baxrrany Ixsrrrora (at Guildhall, Bath), at 10.90 am—F. P 
Riseons : Sawage Disposal. 

MONDAY, Mar 28. i 

Rorat Ieun Acspmwy, at 4.15. 

RoraL GrograrHical Socurry (at Lowther Lodge), ab &—Prof. W. H. 
Hobbs : The University of Michigan Hrpedikon to Greenland ın 1926 
emi Plans for the Oontinuation of the Work during the Ooming 

RoraL SBoourrr or Mepioom (Odontology Section) (Annual General 
Mostng) (at Royal College of Surgeons of at 6.30,—8rr 
Berkeley Moynihan: Address. 

Hbri Lerrrrors or Bars’ at &—A. J. Dars: The 
Moorish Architestore m Morthern Afren X 

Olub} at &-——Dr. QA 


TUESDAY, Way H 


è ZooLogiasL Bocnery or Lowpomw, af 5.80 : Re on the 
Additions to the Boo b Menagerie during the Month of April 1087. 
—H. A. Herms: The l Form and Dentataan of the Primates — 


W. N. F. Woodland: A Revised Otassifioation of the eta Anr 
Cestoda, with Desemptiona of some Phyllobothriide from th. 
—Daphne Aubertan: On the Anatomy of the Land Snails 


shade) 
Cepac korteass Muller and Cepoa semoralis Lann. 
Jowton Tegrirvriow oF Eronen (at Showrooms of H 6, eon 


Westminster), eat T. — Stage and Colour Jaghtmg 
Demonstration) 


Ree Poorogrargio Soammrr or Greait Brerract (Belentific and 

Group), at 7.—H. M. Oarswright and F. J. Thtton > Inherent 

vars and a Method for ite Mimination.—Dr. F. M 

. Bloch : The Optacal and Photographic Properties of a 
Beries af Typical Oyanine Dyestuffs. 
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En arate Mus aaa Btree sera te 

uoum, Ha Wigmore W.) at &80.—Prom 
Billot Smith: The Medical and Migal Aspects of the “Anthrope 
logical Material in the Museum. 


WEDNESDAY, Mar 25. 


RoraL Sociery ar Mepicum se ger ap akh Medicine Becton) (Annna 
eneral Meeting), at 5—Dr M J. Rowlands: Rheumatox Arthritis 
1t a Defimency Disease 7 

GubLoeicat Soourry or Lompox, at 5 80.—Dr. F. 8. Wallis: The Oh 
Handstone of the Bilstol Dustnet—Sir Arthur Bmith Woodward 
behalf of Prof. Bampat I : Hrbilstaon and Descriptson o 
Photographs of a Oretaccous Re Vertebra from Southern India. 
Barran PsrowoLooroaL Souler, Cy ROT reaped PARo Institute) 
ad 815.—Dr. B Hamılton Wild: Infiuenoe Oonaetaon of 
Oognition —Dr. A QO. Garnett: A Oonative Oritarion for the Dis 

onmination of Types of Instinctive Behaviour. 


. THURSDAY, May 2. 


lawtirvriox or MumiciraL a> Ooumwry Brormreess (Bast Midland 
District Meeting) (at Town Ilkeston), at 10.45 4.x 
ana Bormwoa GQuILD (Annual Meetang) (ab Royal Bomsety of Arte), af 
Rora. Boocmry, at 4 80.— Helge Pearson: On the Skulls of Karty Terteary 
Buide, together with an Account of the Otic 1n some other 
Primitave Artrodactyla.—A. W. Greenwood and Dr. F. A. E Crew: 
Btudies on the of Gonads Btrucsture to Pl Character: 
tation in the Domestic Fowl IL The De ralo paient Oa and 
Poulerde.— Dı. F. A. N Orew : The Laying Hen with Oock's Plumage. 
Part I0.—Dr. 9 J. Salsbury: On the Cansea and Ecolageal bi ` 
cance of Btomata] Freqnenay, with specual reference to tho W 
Flora —J. W. Trovan : Whe Beror of Determination of Tonalty —. K 
Drnker and W. D. Churchill: A Graphite slo EA for Intravitel 
Injectaon of Capsllarnes.—Dr. F. W. Bram : The Derelopment 
aae Marpha of the Gonads of the Mouse. Part I The M oO 
of the Indifferent Gonad end of the Ovary.—Dr. A. B. a. 
the Occurrence of the Cistrous Oycle after X-Ray Bterlumton 
ILL. The Persodiaty of Gastrus after Sterilisation of the Adult 


FRIDAY, Nar f7. 


RoraL Boauty oF Mepicnrm (Diseess in Children Bectaon) (Annuam 
General M at 5.—Dr. J. D. Rolleaston. The Section and ri» 
Work, 1006-1 (Presoden taal Address). 

ParsiaaL Socisry oF Lowpomw (af Im Co of Bowens), ab b.~ 
Demonstration: The Produc 8 os Electro 

G. L. Addenbrooke. — Communia hons :—Dr. Brer Griffiths 
Contacta. — 


Gnffiths. A Duplex Reversal Key wiih N 
L. Hartshorn: The Measurement of the Inductanoes of 
Resistance Standards.—Dr. O Obree: Magnetic Disto bances and 
Aurora as observed by the Australian Antarctes ton at Cape 


Denison in 1913 and 1918.—-K. R. Rao: Beras in Bpectrum of 

Trebly-:onised Tin (Gn. IVY) 
ROTAL or Manion (Epid and State Meodiune Section) 
(Annual General Meeting), at &—Dr. W. B. O. : The Pro- 
Dealing with 


hylaxie of Measles, with a Buggeated Bcheme 
Bodan i 


Oxromp Umiverstrr Jumor BowxwrTorio OLu», at &15.—F. H. Amith: 
Address. 
RoraL Leertrorios or Gusat Bairam, at 4-H. the Marqms de 
erry Del Val: Gabriel y Galan, Contemporary Bpanish Poet (with 
tations ın L 
Lestrrurion or MUNICIPAL amp Couxwrr Exommars (South Wales 


District Mesting) (at Newport). 
SATURDAY, May 38. 


Norm or Eroun Leerrrors or Momo amp Naeonanicat Ibronress 
at Meville Hall, Newoustle-apon-Tyns), 
arlable Speed Gears and their Ap 

Imstrrotion or MumiciPaL AMD 


District Meetang) (at Newport). 


PUBLIC LECTURES. 


BUNDAY, May 22 


GuiLpHoUsE (Becleston Square, S.W.) as 38.50.— Mus Maigaret Murray : 
Ansient Bgypt. 


MONDAY, May 2%. 


Univeratry Oou.rom, ef 5.350. — R. Johnson: Lord Lister and the 
Romance of Burgery (only for the mambers of Unirersity College and 
Medical Babool). 

THURSDAY, May 36. 


wivernsrry COLLEGA, a$,2.80.—8ir Flinders Petme: Recent Disoorerios 
serpents The Cary of Gerar.—At 5.—Prof. H. Maclean: Insnlm m 
the Treatment of and Bome Other Nutrittonal Disturbances 
SUNDAY, Mary ™. 


Guu.pHousE (Eocleston Square, S.W.) ab 380 —Prof. J. Garstang: 
Recent Discoveries in Palestine. 

CONGRESSES. 

May 25 amp 3. 

Fruwon Soorsrr oF OTO-NXURO-OPHTHALMOLOGY (at Strasbourg). 


JUNE 6 ro 0 
Oo ENTON oF CAXADE Crrmists (24 Quebec), 
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Remaining Possibilities of Water-borne 
Diseases. 


ae paai publio health triumph of the last 
half-century has been the almost complete 
conquest over water-borne infections. In Great 
Britain the chief of these is enteric or typhoid 
fever; and the reduotion of the death-rate from f 
this disease in England and Wales from 332 per 
million of population in the average experience of 
1871—80 to 25 per million in the average experience 
of 1921-25, shows that this disease is following 
typhus fever and becoming a disease of rare 
occurrence in the country. Although reduction of 
personal infection by better nursing and hospital 
treatment, the increased protection of foods which, 
like oysters, are eaten raw, and the help which 
bacteriology has given in securing prompt diagnosis 
of enteric disease in ‘ carriers’ as well as in clinical 
cases of the disease, have all borne an important 
part in bringing about this remarkable result, the 
chief factor has been the protection of the public 
water supplies of Great Britain. 

The substitution of supplies controlled by muni- 
cipalities or by large commercial companies for 
smaller supplies inadequately protected Das formed 
an important element in securing 
Although when aocidental contami 
as in the historical Maidstone 
epidemics of enteric fever—the unificatio 
supplies for large communities may Imp 
spread disease, the standard of precautions has 
steadily improved, and the communal supply of 
water by a single authority in each area has been 
the chief means for protecting the communities 
concerned by means of safe drinking water. 

A very large part of the total drmking water 
supplied in England is derived from rivers; and 
its protection necessarily implies serious difficulties. 
Of the two alternatives, that of keeping the water 










‘pure and that of purifying it after contamination 


so as to render it safe for drinking, the first is 
obviously preferable; but in most modern oom- 
munities this is impracticable to the extent which 
would obviate the need for supplemental purifica- 
tion. In this connexion much interest attaches to 
the report of a deputation which waited on the R 
Earl of Balfour (on behalf of the Prime Minister) 
on Feb. 15 last. This deputation represented the 
British Waterworks Association and the Salmon and 
Trout Association, and it urged on the Government 
the need for the creation of a national co-ordinatmg 
authority with powers to set up rivers- and watee- 
shed boards for all rivers in~ England and Wales. 


170 


NATURE 


[May 28, 1927- 





This was urged in view qf the risks to health of the 
increasing volume of. river pollution, the threat to 
fish life, and the impairment of the beauty of the 
country caused by the increasing volume of 
pollution of our rivers. The facta are not in dispute. 
There is perhaps ample law to enable pollution of 
rivers to be controlled ; but responsible authorities 
are Inert, or fail to co-operate. 

Lord Balfour’s reply to the deputation took m 
part the form of most pertinent queries and showed 
the difficulties of the problem. Is the proposed 
central authority to have executive powers, and 
how are these to be related to those of existing 
authorities ? Leaving administration for science, 
Lord Balfour pointed out that the easence of the 
problem consists in the purification of effluents 
before they aré discharged into streams. It is 
evident that rivers inevitably must act both as 
sources of water supplies and ag recipients both of 
domestic sewage and industrial waste products. 

e danger that domestic sewage will cause in- 
fectious diseases, and the effect of trade effluents 
on fish life, form two separate problems, of which 
the former can be much more easily controlled. As 
regards trade effluents, there must always be in- 
volved a halanted consideration of the expanse of 
ification and of the loss implied—to 
æsthetica—in neglecting it. 
tion should, however, do good. 
has generally shown that purification 
ta is economical to the manufacturer 
soos jo eneficial to the publio ; there is 
guko M Pay instances adequate knowledge 
_-amo00 Uoation ; and the pressure of public 

aes SUC as the utilisation of existing powers 

- is called for to secure the adoption of measures of 
purification now feasible. 

London is the greatest example in the world of a 










public water supply derived chiefly from sewage- 


contaminated rivers, which for many years has 


been distributed daily to several million people’ 


without any serious outbreak of enteric fever or 
cholera attributable to it. This has occurred during 
s long series of years, in which chief dependences has 
been placed on sand filtration of the crude river 
‘water, and more recently on additional prolonged 
, storage in large reservoirs ; and it isa great tribute 
* to the large London qatar companies in the later 
years of their experience, and to their still more 
efficient single successor, the Metropolitan Water 
Board, that this gigantic experiment on human 
beings has been so uniformly free from ill results. 
Wander the guidance of Sir Alexander Houston the 
last-named Board has steadily increased the use of 
No. 3004, Vor. 119] 


an additional*safeguard, and now about 76 millio 
gallons of Thames water are chlorinated ‘daily 
Since 1916 some 2 millions of people have dail 
drunk this water after filtration without detectin 

y difference in its taste. Without entering int 

tail, it is interesting to note the statement madi 

Sir Alexander in the twentieth annual report c 
the Metropolitan Water Board that, judged b 
bacteriological quality of the water supplied t 
London, “it would be safer to drink 1000 flui 
ounces*or fifty pints of some of the stored wate 
than one fluid ounce of the raw river water ante 
cedent to storage.” 

The steadily favourable experience of the metrc 
polis has some bearing on a report by Dr. Hancoo'! 
just issued by the Ministry of Health on an outbrea! 
of ilmess at Poplar suspected to be due to locs 
pollution: of the water supply. The illness i 
question was diarrhea associated with fever, an 
between July 11 and 12, 114 cases occurred 
and probably many more. Foods, including milk 
were excluded, as the result of investigation on 
well-known lines, as possible causes of the outbreak 
and suspicion turned to water as a possible vehicl: 
of infection. The water in the implicated are 
gave unsetistactory bacteriological results; an 
investigation showed that in the special are 
implicated in the “ veritably. devastating ” loca 
outbreak there existed a complex arrangement o 
water pipes, those of the local gas works beinp 
supplied in part from the River Lea, opposite th 
gas works, which in this locality is heavily polluted 
It is possible that some of this contaminated wate 
had by reflux got into the water mains of the distric 
and thus caused a serious outbreak of illness 
Actual proof that such mter-communication of pure 
and contaminated water had occurred could not br 
obtained ; but the cross pipes have been discon 
nected, and the report has a high value in directin; 
-attention to the possible dangers attachmg to sucl 
arrangements. 

Some interest attaches to the bacteriological side 


of the mvestigation. No dysentery-like bacill 
were identified and agglutinin testa were negative 
but, as is pointed óut by Dr. W. M. Scottin £ 
supplementary report, a’similar experience occurrec 
recently in Hanover. In the Hanover experience 


_& serious typhoid outbreak followed ; fortunately 


this was escaped in Poplar. 

The report should be studied by health officer 
and water engineers ; and it reminds us once more 
that the price of immunity from water infection i: 
uninterrupted vigilanoe both on the „engineering 
and the chemical side of public health. 
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, : of activation from the effect of temperature on 
The eee of eames Reactions. the -velocity of the reaction’ The relationship 
he Kinetics of Chemical Change in- Gasedus | which Arrhenius used for his purpose is expressed 
Systems. By C. N. Hinshelwood. Pp. 204. | by the formula, 

(Oxford: Clarendon Press; London: M) d log k/dT = A/RT?, 





y D E l where A is the ‘heat of activation’ and & is the 
R. HINSHELWOOD’S book provides velocity coefficient at temperature T° abs. This 
Cen for the general daira to make | is almost identical with Van ’t Hoff’s formula, 
mself acquainted with a branch of chemistry 
hich is developing rapidly at the present time,- dive High egies 
whereby the heat of a reversible reaction Q can 


it of which the importance may not be ‘appre- 
ated by those who do not profess and call them- be deduced from the variation of the equilibrium- 
Ives physical chemists. These new developments constant K with temperature ; but whereas Van ’t 
ay be summed up in the term ‘ activation.’ Hoffs formula depends on striot thermodynamical 
This conception has been introduced in order to | Tessoning, and can be tested by direct experiment, 
xount for the slowness of chemical change, and Arrhenius’s formula is necessarily of s more specu- 
particular for the fact that molecules which are | lative character, since the hypothetical heats of 
pable of dissociating or of undergoing isomeric activation to which it leads cannot be measured 
tange do not do go all at the same time, and | PY any direct process. : 
«mediately, giving rise to instantaneous reactions. The validity of the formula finds some support, 
his delay can sometimes be traced to the fact however, in the fact that a very accurate linear 
at the action is conditioned by association with relationship is revealed in a large number of cases 
me foreign substance, ¢.g. moisture, and that the when log k is plotted against 1/7. When this 
olecules which wish to undergo change have, as relation holds good, as in the decompogiti at 
were, to form a queue and take their turn in | hydrogen iodide into hydrogen and i se 
ceiving the necessary dispensation from the thermal decomposition of ammonia in con 
propriate official; but since even the wettest | ® tungsten filament, one is tempted to believe 
id dirtiest materials do not change instantane- the ‘heat of activation’ deduced from it may 
why, there must be some condition of ‘ activa- perhaps represent a real physical property. A 
mn’ within the molecule itself which is a necessary | Similar statement can be made in reference to those 
eoedent to chemical change. An exception to | cases in which this method of plotting gives rise 
ia rule is found in ionio double decompositions, | to two straight lines with a'rounded intersection. 
aere the ions behave as if they were already This characteristic is observed in the union of 
tivated, and therefore interact as fast as they hydrogen and sulphur, which Norrish and Rideal 
n come into contact with one another. It is | formulate as depending, in the_ lower ranges of 
erefore an attractive proposition to associate temperature, mainly on an interaction at the sur- 
activity with a condition analogous to ionisation, | face of liquid sulphur, and, at higher temperatures, 
id for this view there is considerable justification | mainly on an interaction in the gaseous phase. 

the case of actions which take place in liquid The chief interest of Mr. Hinshelwood’s book is 
edia. But in the case of gaseous reactions, at | to be found in his description of a second method 
ust, it is probably more to the point to think of for determining the energy of activation. ‘This is 
tivation in terms of energy, and to regard an limited to gaseous reactions, but has a much 
tivated molecule as one which contains a larger | stronger theoretical basis than the pomewhat 
pply of energy than ita inactive neighbours, | speculative relationship of Arrhenius. It dependse 
100, when once this reserve of energy is created, | on calculating, by means of the kinetic theory of 
can be drawn upon to overcome whatever | g8868, the number of collisions which take place 
wtacles may be found to impede the progress of | in unit time between the molecules of a gas, and . 
mical change. i then comparing this with the actual number of 
Physical chemists claim, however, not only to | molecules which undergo chemical change in the 
iow of the existence of this process of activation, | same unit of time. This calculation shows that 
rt also to be able to give a numerical estimate of | in a number of typical bimolecular reactions only 
e degree of -excitement which precedes chemical | a minute fraction of the total number of collisions 
anges of the most diverse character. The most | ia effective ih producing chemical change. The 
miliar method is to deduce a value for the heat | next step is to calculate from the probability law 
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what excess of energy the reactive molecules must 
be supposed to contam in order that it may be 
' possessed only by this inute fraction of the total 
number of molecules. The excess of energy thus 
postulated is taken as the heat of activation of 
the bimolecular reaction. 

The data for the decomposition of hydrogen 
iodide provide a coincidence between the values 
calculated in this way and those deduced from 
Arrhenius’s formula, which can enly be accidental, 
since it is obvigualy far more. exact than the 
experimental methods on which it is based. In 
this case the two values for the energy of activation 

43,900 and 44,000 cal., and the calculated 
* slocity coefficient, 3-5 x 107 at 556° abs., is there, 
„dre practically identical with the observed co- 
efficient, 3-52 x107. A more typical case is that 


no obvious reason why the change should depem 
on collisions at all. It is not surprising, therefor 
that there has been an energetic controvert 
proceeding for several years as to the mechani 
the action. Mr. Hinshelwood defines a un 
fore action as one in which the proportic 
molecules undergoing change in a given time 
independent.of the pressure. Perrin has assume 
that this law still holds good at infinite dilutio’ 
„and that isolated molecules in interstellar spas 
would* have the same average life as im a close 
veasal. Since this life depends on the temperatur 
but by hypothesis is independent of collisions wit 
other molecules, as well as of the unknown velocit 
of the molecules in absolute space, Perrin ar 
Lewis- have postulated that the chemical chang 
is due to radiation, and that its velocity is depense 


of the union of hydrogen and: iodine, where the 
calculated velocity constant at 700° is 0-14, whilst 
: + the experimental value is 0-064. This is claimed 
as “a very good agreement ” in view of the fact 


ent on the ‘ radiation-density’ in the space whi 
contains the gas. This hypothesis leads to su 
wildly impossible conclusions (as, for example, th: 
an aqueous solution of a sugar ahould be hydr 


that, since the two methods of deducing the 
energy of activation are entirely independent, the 
calculated velocity coeffidient might very well be 


a: 1 iamecs larger or smaller than the experi- 
value if the theory now put forward were 


incorrect. ; 

The method described above is partioularly 
applicable to the study of bimolecular actions, 
which obviously depend in the first instance upon 
collisions taking place between appropriate pairs 
of molecules. In several of these cases it has been 
established clearly that the majority of the col- 
laione are ineffective and result only in the rebound 
of unchanged molecules from one another ; more- 
over, & quantitative interpretation of the pheno- 
mena can be given by supposing that the effective 
collisions are those which take place between 
molecules possessing a high energy content. The 
general reader may, however, be surprised to 
learn that when two atoms of bromine meet, the 
collision is ineffective in 999 cases out of 1000. It 
is difficult to admit that the two free atoms are 
° insufficiently energised to combine, although this 
conclusion is not completely exoluded; but the 
quantum theory allows us to suppose that in many 
cases the fundamental difficulty is to get rid of 


the energy which the atoms already possess, and 
it is clear that a molecule from which this energy 


not. yet been dissipated would be Hable to 
break up again on the slightest provocation. 


lysed with explosive velocity when exposed to til 
dazzling light of a tallow candle) that ita surviv 
in any form is a thing to be marvelled at. 

In order to avoid these grotesque conclusion 
Lindemann has recently put forward an alternati 
theory, in which collisions play an, essential pa» 
and give rise to a definite proportion of activate 
molecules. The velocity of reaction must the 
fall off at extreme dilution, but calculation h 
shown, in the particular case of nitrogen peroxir 
(see below), that even when the pressure 
reduced to 0-01 mm., the number of collisions 
still far greater than the minimum number 1 
quired to activate the molecules which under 
chemical change under these conditions ;. it 
therefore impossible to make a direct test of t 
two alternative views at present. Mr. Hinshelwa 
has, however, recently described two therm 
decompositions, takmg place at much higher ter 
peratures, in which a ‘unimolecular’ action 
retarded on reducing the pressure, in acoordan 
with Lindemann’s postulates. a 

Most of the work on unimolecular actions h 
been built upon imaginary cases. Thus, wh 
Perrin and Lewis put forward their explanation 
these gotions, no single case was known whi 
has survived later criticism, since all the examp. 
that were then cited have been proved to ta 
place at the surface of the containing vessel & 
not in the interior of the gas. After much-searc 


The study of unimolecular reactions is much 
“more difficult, since, if only a single molecule is 
really involved in the change, there is at first sight 
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ing, the solitary case of the decomposition 
nitrogen pentoxide 
N,O; —> 2NO,+0 
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a8 emerged, as being independent òf the area of 
he surface of the vessel, and of the pressure, of 
he gas'down to 001 mm.; dnd Mr. Hinshelw 
imself has recently added to this exiguous 

he thermal decomposition of acetone 


(CH,),CO —> CO +2CH, (9), 


nd of the isomeric propionaldehyde ; but these 
re queer reactions which cannot yet be repre- 


anted by chemical equations, since the nature. 


f the products is unknown, although tlfey are 
bviously complex. 

In all these discussions the eminent president of 
he Chemical Society stands in the background in 
he unpleasant rôle of the spectre at the feast, 
Ince, if it be true that chemical change in simple 
ystems generally (and perhaps always) depends 
pon the presenoe of moisture, what are we to think 
€ speculations in which so essential a factor is 
gnored f The quantities of moisture that are 
ivolved are now becoming known in oertain 
ases, and they correspond very well with those 
squired to produce a unimolecular film on the 
orface of the containing vessels. Norrish has 
herefore put forward the bold but fascinating 
ypothesis that, in the particular case of hydrogen 
nd chlorine, the formation of a water-film on the 
orface of the vessel is a necessary precedent to 
he occurrence of chemical change in the interior 
€ the gas. This hypothesis may not be true, but 
» has at least the merit of assigning a plausible 
Sle to the water in changes in which it plays 

vital part, as well as to the various agenta, 
ach as ammonia, by which its action may ‘be 
thibited. In the cases now under considera- 
ton, it is claimed that “the observed rates of 
eaction are constant and reproducible, whether 
he gases have bean dried carefully or not,” and 
hat “in no homogeneous reaction which proceeds 
vith measurable and reproducible velocity has 
he inhibition by drying been demonstrated ” 
p. 103); but the outside observer, remembering 
he difficulties that have been experienced in the 
ast by those who have tried merely to repeat 
he published work of H. B. Baker, will probably 
emain unconvinced by statements of this kind, 
intil Baker himself has announced that he has 
ried to arrest these reactions and failed. 

Termolecular reactions are almost as rare as 
‘anuinely unimolecular reactioris, since many of 
hose which are represented conventionally as an 
ateraction af three molecules, either proceed in 
wo successive stages or take place at the surface 
astead of in the interior of the interacting gases. 
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Up to the present three Buoh cases have survived 
criticism, namely : 

2NO +Cf, =2NOCI, 

` 2NO + Br, ~2NOBr, 

2NO +0, =N,0,. 
The most remarkable feature of the last action is 
that it has a negative temperature coefficient, the 
interaction at 662° abe. being three times slower 
than at 278° abe. This’ is accounted for by the 
fact that “ owing to the imoreasing molecular 
speeds there is less and less chance, at great 
temperatures, that two molecules shall still be 
within range of each other- when a third one 
approaches. It is to be*noted that the velocity of 
reaction falls off only very slowly, so that the 
diminishing frequency can account for the retro- 
greasion without undue strain ” (p. 111). 

About one-third of the book is ocoupied with a 
description of heterogeneous reactions, but these 
are leas uniquely the province of the author, and 
it will therefore suffice to say that all the main 
problems of the effects of adsorption, of mole- 
cular orientation, and of the texture of the catalytic- 
ally active surface are discussed in a clear and 
satisfactory manner. In conclusion, it should be 


-added that whilst the whole book has a definite 


mathematical basis, it can be read with profit by 
those whose ignorance of mathematics, or lack of 
interest in the details of mathematical processes, 
compel them to practice the gentle art of skipping. 
The book has, in fact, been written by a chemist 
for the benefit of other chemists, and the author’s 
mathematical deductions are treated throughout 
as & means to an end and not as a final goal. 


The Theory of Perception. 

An Introduction to the Theory of Perception. By 
Sir John Herbert Parsons. (The Cambridge 
Physiological Library.) Pp. viii+254. (Cam- 
bridge : At the University Preas, 1927.) 18s. net. 

TE continuity of race of the present fauna of 

the earth is due to many different factors, 

In the case of what we call the higher animale— 

slow-breeding, exposed to the attack of many sorts 

of enemies, in some cases subsisting on many 
forms of prey—acourate choice of reaction in each 
of a multitude af different circumstances has 
bean, and is, a prime factor in the maintenance 
of race. Even where the choice of reaction may 
be limited, as between attack, flight, and no action 
at all, the determination of choice may be com, 
plicated ; for the numbers of objects to which 
the choice is to be applied may be almost infinite. 


YI 


174 


“While the primary reactions (such as those 
mentioned above) may be classified with com- 
parative simplicity, ‘each individual reaction has 
to be modified in countless ways in accord with 
the variety of the object. Such ways may be 
briefly indicated by the expreesions ‘mode of attack’ 
and ‘direction of flight.’ In man, the biological 
value of team-work has been given effect to by a 
great development of the mechaniam of spoken- 
speech and heard-speech ; and man probably alone 
of all animals is able to’ convey to a comrade an 
acourate description of the objecta and changes 
which he observes in his immediate or. distant 
surroundings. His behaviour, both as an individual 
and as a member of a team, depends, as do the 
reactions of other animals, upon the distinguishing 
of differences in the surroundmg environment. 

Sit John Herbert Parsons compresses into 
scarcely 250 pages a wealth of mformation with 
regard to the perception of phenomens. To him, 
as to Lloyd Morgan, the progress of evolution 
from the more simple to the more complex is 
accompanied at various points by the ‘creation’ 
of new developments. It is & creed of emergent 
evolution, which he uses as a scientific method. 
In ite light, the property of water is an emergent 
which ‘oould not have been foretold from the 
properties of the hydrogen and oxygen which 
combine to form it. There are many levels of 
emergence, and-many. sub-levels, within the main 
line. ‘ Effective consciousness ’"—that which enables 
the animal to guide its actions in the light of 
previous experience and to exercise choice—is one 
such emergent. 

Consciousness involves a subject and an object. 
The object is a sensory presentation. The sensory 
presentation is brought about by stimulation of 
receptor end-organs, and the conscious subject is 
aware of this stimulation. The author supposes 
that the simplest form of consciousness is a mere 
sontiency—an awareness tinged with affective tone, 
with a minimum of cognition, and possessing 4 
primitive meaning, and that the subject responds 
With an appropriate motor reaction—‘ conscious- 
ness on the reflex plane.” By further differentiation 
and integration ‘ awareness’ leads to ‘ interest’ ; 
‘affective tone’ emerges in ‘emotion ’—“ con- 
sciousness on the plane of instinct.” Yet further 
differentiations and integrations by means of 
memory and association give the emergence of 
- higher ideation and conceptual consciousness— 
e consciousness on. the plane of intelligence.’ ” At 
every level the object of a sensory presentation 


has to pass through the entry enforced by the | 
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receptor organ, and differentiation of receptors— 
and of the whole receptor mechanism—plays € 
igf part in analysing the properties of the 
A oonsideration of data from many, 
eral morphology, animal psychology 
rphology of the peripheral and central nervous 
, the physiology of reflex phenomena, anc 
oberenn i in man—leads the author to main tait 
the following thesis : 

Primitive sentiency is essentially tactile. A+ 
higher Jevels response to radiations emerges anc 
specific receptor organs of many varieties evolve 
Parallel with this evolution there is an evolutior 
in the complexity of the central nervous system— 
with the development and dominance of the 
segments at the anterior end of the axially arrange 
animal, and the elaboration there of central gangli» 
for the distance receptors so clearly emphasise 
by Si Charles Sherrington. An evolution i 
perception and in consciousness parallels these 
morphological evolutions. On the physiologica 
side, reflex action emerges from less differentiatec 
response; and it is inferred that the afferen* 
impulse arouses a vague sentience analysable nk 
two parta—imto the germ of affective state an 
into the germ of cognitive state. The instinctive 
plane is an emergent from the reflex plane. Ther 
is & concomitant complexity of conscious experi 
ence, an integration without complete synthesis 
Before the instinctive act occurs there is a 
unfocussed affective state—' coenmathesis ’—whiol 
acts as & background, and is derived from all thi 
receptors then in activity. Upon this backgrounc 
emotion impinges “ like a splash of vivid oolour.’ 
The more discriminative reactions of the highes 
vertebrates are emergent from this instinctive level 

In consonance’ with Sir. Charles Sherrington’: 
use of the term ‘receptor,’ the author suggests 
‘reception’ and ‘recept’ for the sot of ‘sensing 
and the object sensed. Perception consists for 
him in the integration of recepta. Differentiation, 
segregation, and integration result in the emergence 
of a perception, which is not a mere summation 
of sensations. The latter “ have been integrated 
into patterns, In which the whole is greater than 
the sum of its parts ; something new has emerged 
in consciousness.”’ ‘The recept is more differentiated 
the: higher we go in the scale of evolution and 
concomitantly with the differentiation of re- 
ceptors. At the primitive level it is dysorttic— 
having little differentiation and little discrimmation 
The constellation of recepta there merely gives a 
change in potential in the primitive stream at 
consciousness. The affective tone becomes more 







ob 
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pleasant or more ubpleasant, ard the motor 
response is ingly a masa reaction. In 
a higher level of evolution, the epicritic ; 
differentiation of receptas is made possible by 
differentiation of receptor mechanisms. The ta 
form a perceptual pattern of such a differentiatipn 
that the diverse sensations are discrimma 
Awareness is focussed upon the features of the 
pattern and becomes attention. At still higher 
levels, the syncritic stage, epicritic phenomena are 
integrated by the cortex cerebri ; attention becomes 
interest and ‘ meaning’ emerges in the perceptual 
pattern. The primitive dysoritic mass reaction 
becomes correspondingly differentiated. The per- 
ceptual pattern, at first “a buzzing, blooming 
confusion ” accompanied by an awareness, becomes 
differentiated as the scale is ascended ; its higher 
development is due to a double process—on 
one hand of differentiation and reintegration, on 
the other hand of sensitisation from higher levels 
which have evolved contemporaneously. In the 
higher stages the perceptual pattern comes more 
moder the control of higher nervous centres. One 
or other modality of sensation becomes prepotent, 
she prepotent modalities being those of the distance 
eoeptorse—amell, sight, hearing. But throughout 
here persists a dual mechanism in sensation, the 
lyscritic and the epicritic both perawting: 

Such a brief account of the author’s akon 
an give no indication of the wealth of vivid 
yvidence from many fields which it serves, or of 
ihe facility of his presentation. Excellent and 
raluable accounts are given of the comparative 
watomy of the central nervous system, of cutaneous 
ensation, of the dyscritic motor response, posture 
ud attitude, of perception of space and of per- 
option of movement. But the book will be valued 
vot least for the author’s description, in the 
ihapters on vision, of the distance receptor which 
1e has made his own more particular field ; for, as 
šir Herbert Parsons says, vision is the preponderant 
nodality in man, and has undergone in him the 
reatest differentiation. T. Grawamu Brown. 


Siberian Bronze Age Cultures. 
Sronzezeri am Jenissei: ein Bettrag zur Urgeschichte 
Sibiriens. “Von Gero v. Merhart. Pp. 190+ 
12 Tafeln. (Wien: Anton Schroll und Co., 
1926.) 12s. 


fo e but very interesting account of the 

Bronze Age cultures of the Minussinak area, 
nd & review of the literature on the subject, is 
iven in the work under notice; the author has 
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also some rather revolutianary ideas to put forward. 
The region is one of peculiar interest, lying as it- 
does far up the Yenisei valley and forming an 
island of steppe country out off on three sides from 
intercourse with the rest of the prehistoric world, 
for to the south lie mountains and to the east and 
west were formerly forest lands. To the north, 
however, lay a natural east-west passage- way 
formed by the more or lees connecting river 
systems of the Obi, Kot and Angara leading to Lake 
Baikal. The author stresses the contention that 
the early Bronze cultures of the district owe 
nothing directly to: the west, i.e. to the Bronze 
cultures of the Ural mountains, though both may 
originally have had a common source. He believes 
that it was not until very late that any western 
connexion was estahlished, and that similarities in 
the two oultures can then be explained by a parallel 
reception of Scythian influences. 

To the reader it is not quite clear from exactly 
where the author would like to derive the people ~ 
whose industries he is describing. South, east, and 
west being blocked, as already described, they must 
have arrived as a back-wash from the north, 
following the Yenisei southwards, but where they 
originally came from seems uncertain. Having 
settled, however, in this blind-alley district, it 
would appear that a slow development took place 
which was at first little influenced from outaide 
owing to the peculiar geographical position of the 
area. A very late chronology is adopted; in fact 
round about 600 B.o. is given as a mean date for 
the full Bronze culture here. 

The: chapters devoted to a description of the 
finds themselves are very interesting, and the 
illustrations quite adequate. An earlier and 4 
later type of grave (called respectively ‘ corner 
stone’ and ‘collective’ graves) are desaribed, 
from which it would appear that an outside 
influence must have penetrated the region, but 
not a new race, as many of the old characteristics 
continue in the new graves. Finds unconnected 
with burials are also discussed. Of these the 
Krasnojarsk celt is the most important, and it8 ` 
distribution problems are very complex. Several 
chapters are devoted to typological’ study and 
decoration motifs. 

The only regret one has when putting this book 
down is that the author has kept so rigidly to the 
period under review. One would like to have 
known what he thinks existed before the first 
culture with which he is concerned. Again, there 
are rook engravings not so far off from his region, 
some of which are probably of late date, but others 
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may be very early indeed. A brief mention of 
them would have been welcome. 
The book is very interegting, deals with a littl 
known but important area, and the author is to 
be congratulated upon having tackled his subject 
in a systematic and scientific manner. 
M. C. BURKEITT. 





Our Bookshelf. 


The Whitworth Book. Prepared by the Whitworth 
Society (an Association of Whitworth Scholars, 
Exhibitioners, and Prizemen). Hono Editor, 
Prof. David Allan Low. Pp. vii+316. (London: 
Longmans, Green and Co,, Ltd., 1926.) 10s. 6d. 
net. i 


Tam career of Sir Joseph Whitworth, one of the 
test engineers of his time, is especially interest- 
Pa since he was the first man to Papal BULGES - 
y with the problem of obtaining precision of 
workmariship and the standardisation of screw 
threads. 

It is difficult to realise now that, when he began 
work rather more than one hundred years ago, it 
was exceptional to find men able to make parts 
of machines to an accuracy of one thirty-second 
of an inch. His epoch-making discovery of a 
method of making a true plane by a process of 
scraping and comparing three plates together made 
it at once posaible for engineers to produce work 
of the utmost precision. This was followed by 
the manufacture of very accurate screws and the 
construction of workshop machiies to measure 
lengths to one ten-thousandth of an inch. Indeed, 
Whitworth was sucoeasful in constructing a 
machine capable of detecting a difference of one 
millionth of an inch. His surface plates, ga ; 
and measuring machines soon became established 
in all engineering workshops and revolutionised 
their: practice, while his machine tools were 
admittedly unsurpassed. 

Although others had attempted the standardisa- 
tion of screw threads, no one had been able to 
affect this until Whitworth took the matter in hand 
and, by adopting the best features of existing 
systems, brought about an agreement which has 
received world-wide one ans In his later 

ears Whitworth was y successful in improv- 
ing the manufacture of rifles, large calibre guns, 
ond fiuid-compressed steal. 

Whitworth’s practical mind also realised the 
necessity to the engineering industry of 4 con- 
tinuous supply of young engineers who, in addition 
to workshop aos ante were thoroughly con- 
*versant with applied science. Having acquired a 
large fortune in his manufacturing career, he was 
able to put his ideas into practice by setting aside 
£3000 a year for scholarships, and at his death 
£100,000 was handed over to the State to carry on 
the scheme associated with his name. 
eThe Whitworth Book is the “ Who’s Who ” of 
about one thousand Whitworth Scholars sppointed 
under this munificent scheme. Its pages show 
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how vast an effect this scheme has had on modern 
te in every direction of activity. Prob- 
ably no engineering work of this t man has 
beef more successful than this one. The 
orth Society, and especially the honorary 

r, are to be congratulated on having produced 


& fery interesting work of permanent value. 
E- Q.C. 


History of the Sciences in Greco-Roman Antiquity. 
By Prof. Arnold Reymond. Transla by 
Ruth Gheury de Bray. .x+245. (London : 
Methyen and Co., Ltd., 1927.) 7s. 6d. net. 


Pror. RuyMonyd begins his volume—the outcome 
of lectures before both science and arta students 
at NeuchAtel—by eae the scientific attam- 
ments of the Egyptians and Chaldeans prior to the 
epoch with which he is mainly concerned. He 
divides the reat of the book into two parts. 

Part I. gives a historical and biographical survey 
of the development of the sciences during the 
Hellenic (650-300 3.0.), Alexandrian (300 B.0.- 
a.D. 100), and Roman (a.D. 100-600) periods. 
Part IT. deals with the principles and methods, 
and traces the development and characteristica af 
Greek mathematics and mechanics. The works 
of Euclid and Archimedes are ably discussed, 
especially from the point of view of their indebted- 
ness to predecessors. 

Whilst these sciences were well developed, 
others remained almost neglected. Chemical 
knowledge was practically confined to the pre- 
paration of a few salta, extraction of minerals, 
mixing of paints and concocting drugs. Medicine 
and surgery were, however, systematically practised 
and reached a high degree of perfection, as indicated 
by the comprehensive set of instruments discovered 
at Pompeii. Aristotle had established a scientific 
basis for natural history, introducing a classifica- 
tion founded eee cr his own observations. 
His pupil, Theoph , catalogued more than 


-500 plants 


It may be noted how Greek science, first centred 
at Athens, finally flourished on the Pe aed of 
the Hellenic world, especially under the Ptolemies 
at Alexandria. 

Prof. Reymond has dealt with every phase of 


the teachi of the different schools of the 
sciences in -Roman antiquity, and studente 
of the history of science will be grateful for this 
translation ot his work. J. G. E. Drvuog. 


Citrus Growing in South Africa. By R. A. Davis. 
Pp. 309. (Cape Town and Johannesburg: The 
Specialty Preas of South Africa, Ltd.; London : 
L. Reeve and Co., Ltd.) 26s. net. 


Ths work begins with a brief foreword by the 
author, in the course of which he suggests that 
the time appears to be favourable for the publication 
of such ee r as the book contains, because, 


he avers, ‘‘ Citrus and, especially, Orange allege: 
is ‘booming,’ and there are many thousands o 
new-comers to South Africa who are bent on 
Citrus culture as a means of livelihood.” The 
introduction. of citrus fruitas into South Africa is 
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dealt with in Chap. i. It seems somewhat in- 
definite as to when they were first introduced ; 
but oranges, lemons, and citrons are knowg to 
have existed so early as 1662, in the garden og the 
founder (Van Riebeek) of the first Dutch Colgny, 
Cape of Good Hope,'in 1652. The ‘ bitter Sefille 
orange’ and the ordinary ‘rough lemon’ hve 
run wild in parts; both are used for stocks Gor 
grafting purposes, the ‘ro lemon’ (called 
Mazoe lemon’—the banks of the Mazoe River 
lean Fa places lined with the trees) is described 
in Chap. v. on “Stocks for the Orange” as being 
the most widely used stock m South Africa. 

As an industry, citrus cultivation, from oom- 
paratively small beginnings; dates from about 
1907, until at the present time the productive area 
in the Union is estimated to cover about 25,000 
acres, the rel including grape-fruit, naarijes 
(mandarin an pion eae and lemons 

Throughout the course of the whole twenty-six 
chapters the author has given a very complete 
record of the of. production, based on 
soientiflo principles m developing the best varieties, 
the best methods of grading and packing of the 
fruit for export, and advice in the treatment of 
fungus diseases and insect pests. J. H. H. 


Byways of the Tropic Seas: Wanderings among the 
Solomons and tn the Malay Archipelago. By 
Hermann Norden. . 250 +30 plates. (Lon- 
don: H. F. and G. Witherby, 1926.) 16s.mnet. 


Me. Herman Norpan, already well known aa the 
author of several books of travel, here records his 
impressions of a voyage to the Solomon Islands 
and. thence to the elena of Bali, that fascinating 
dependency of Java. Of the Solomon Islands he 
has nothing to say that is of moment to either 
the geographer or the anthropologist. His story 
depends for ita interest upon his lively sketches 
of the sailors, traders, and natives whom he met. 
He gives a vivid enough picture of ther life and 
the experiences which -are ‘ikely to befall any one 
who makes a voyage among the islands in a small 

ing vessel. His account of Bali and its people, 
though somewhat superficial and new only in an 
impreesionistic sense rather than as a record of 
fact, covers ground less known than the Solomons 
and will repay perusal by those who have neither 
the time nor the opportunity to read more serious 
treatises on the~very distinctive culture of the 
island. 

Mr. Norden was fortunate enough to see some of 
the principal ceremonials in the life of the Balinese, 
and describes the rites of their peculiarly modified 
form of Buddhism, including the mudras—the 
ceremonial gestures which have been carefully 
decribed in detail in a graphic le by Miss 
de Kleen—their cremations, their ces, their 
shadow puppet plays, and other features of their 
culture. Unfortunately, on the occasions when 
Mr. Norden ventures outside what he has actually 
seen, his statements are seldom free from error 
in anthropological matters. It surprises to find 
Polynesian and Melanesian alike described as 
it Aryan.” 
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The Bryant and May „Museum of Fire-Maki 
Appliances : Catalogue of the Exhibits. Compil 
ith an Introduction and Notes, b iller 
Christy. . vii + FB2 +33 plates. Todos: 
Bryant and May, Ltd. ; Simpkin, Marshall and 
Co., Ltd., 1926.) 5s. net. 
AN addition of a novel character to the museums 
of Great Britain has been made recently in the form 
of one devoted entirely to fire-making appliances. 
Fire making is of vital human interest, and here we 
see the many methods that have been used in past 
agos and in different climes. Messrs. Bryant and 
y’s collection at their Fairfield Works, Bow, in 
the main is that formed by Mr. Edward Bidwell 
during a period of half a century. Perhaps this 
should have become a national ion, but 
within the last it passed into the ee o 
the firm, who have housed it admirably. n- 
siderable additions have been made, and it includes 
every known method of fire mg. Itis, indeed, — 
so comprehensive that it is difficult to conceive that 
it can ever be rivalled. The objects are classified 
under tinder; wood-friction methods; flint-and- 
pyrites methods ; fimt-and-steel methods ; quartz- 
ite-and-iron methods; optical methods; compres- 
sion methods; chemical methods ; and finally the 
friction match. Of the exhibits, about half repre- 
sent the flint-and-steel and friction-match methods. 
The museum is not open to the publio indiscrimin- 
ately, but is accessible to the student, societies, eto., 
without charge, during week-day afternoons or 
Saturday mornings, on application to the firm. 


A Laboratory Book of Elementary Organic Chemistry. 
By Prof. A. a and W. E. Baldwin. Pp. 
ix +182. ew York: John Wiley and Sons, 


Ino. ; London : Chapman and Hall, Ltd., 1926.) 
168. net. 


THHRH are several novel features about this 
laboratory manual. Two illustrations form the 
frontispiece, of which one depicta an alchemist at 
work, the other a research laboratory at the Mellon 
Institute, Pittaburg. Instructions to the student 
are freely illustrated, not only by Ime-drawings or 
pictures of apparatus, but also by sketches of 
industrial plant. The latter are most effective, 
helping as they do to correlate laboratory experi- 
ments with actual practice. The course of work 
is that adopted at the University of Pittaburg, 
and an essential part of the scheme consists in 


writing out a report on each experiment in the 


form of answers to questions upon rated 
sheets, which oan be detached when completed dnd 
handed to the demonstrator. ecards they can 
be ‘gummed into place again, so that the student 
may eventually possess a well-illustrated and bound 
record of his work. Directions are given for tif 
preparation and investigation of a number of fairly 


peed organic substances, but in the section on 
CAI 


ydrates, prominence is given to the investi- 
ae of cellulose and to the preparation of viscose. 
o pages are devoted to the application of dye- 
stuffs, and a few of the more important jons 
of heterocyclic compounds and of alkaloids are 


appended. 
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Letters to.the Editor. 
[The Hdstor does not hold himself responsible for 
optmons expressed by he correspondents. Nesth 
can he undertake to return, nor to with 
the writers of, rejected manuscripts intended for tus 
or any other part of Narunn. No notice ws taken 


of anonymous communications. | 


Bands in the Absorption Spectrum of Mercury. 
In a paper just published in the Royal Society’s 
ings for May, it is shown that excited mercury 
-vapour from a low-current di gives, in addition 
to the better-known feature of the mercury band 
a series of bands which were observed from 
A3055 to 42697. I find that these bands converge to 
a point very near the resonance line 2537. 
have now obtained -bands of the same system in 
absorption by a long column? of the vapour of boiling 
mercury, which shows that they involve transitions to or 
from the unexcited electronic state. These bands are 
allied to, but not identical with, the emission bands, and 
converge towards a point in the spectrum somewhat 
more refrangible than the resonance line (2537. I 
have obtained about fifty of them. They are seen to 
best advan on the border of the region of mtense 
absorption which starts from the resonance lme and 
extends towards the red. As the density of 
vapour 18 increased, the region ‘of intense absorption 
extends farther towards the red, and a part of the 


band mentioned is-blotted out by the intense 
; cee ee At the same time the increased 
onn T oe rony alles tham to be traced farther 

wards the red, and the distinctness is improved. 
This is vary like the behaviour of ozone in the absorp- 
tion at the limit of the solar spectrum, and also in 
laboratory experiments, as traced in 1917 by Prof. 
Fowler and myself. 

The mercury bands have not yet been ‘satisfactorily 
analysed for classification by the quantum theory. 
There are certain I Sd ferences indela ibaik oan 
the emission and the absorption bands. The 
of these bards is of the order of 10 Angstroms. . 

In addition to this new system in the absorption 
spectrum of mercury, it ia already known that there 
are diffuse absorption bands at 2345, 2888, 2334 and 
2839, thus with a spacing of the order of 5 Angstroms. 
` Closer examination of these has now shown that super- 
posed upon this structure there is a much finer one, 
of the order of 1 Angstrém. This occurs in and 
between the conspicuous bands named, and extends 
beyond them as far as \2300 and poembly farther. 
The spacing becomes closer, and with the instrument 
at present available I have not been able to resolve 
the structure any further. In the paper cited I have 
shown the intimate connexion in emission between 
this part of the band spectrum and the ‘ forbidden’ 
line 42270. Neither this nor the other forbidden line’ 
ee can be detected m absorption. 

e mercury absorption spectrum has often been 
examined before by experienced observers, and it may 
cause surprise that the features above described have 
not been noticed. It ıs due, I think, partly to in- 
eufficient length and density of mercury vapour, and 
partly to the use of an unsuitable bright source for 
observing the abeorption. Bright lines in the source: 
are very mng. 

It is hoped to examine exhaustively these and the 
remaining portions of the mercury band spectrum 
with adequate resolving power. 


fo Cadogan Square, 8.W.1, 
May 16. 
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Modified “Scattered X-Radiation due to 
Super- Position. 


y I place on record what is, I think, the moat 
t evidence that the modified scattered radiation 
is to the super-position of unmodrfled scattered 
tions ? When using a certain primary X-radia- 
ti the scattered radiation from air was found to be. 
tofally unmodified radiation, t.e. a radiation with 
accurately the same abeorbability as the primary 
radiation exciting it. The radiation scattered from 
paper or paraffin-wax was very definitely a modified 
scattered radiation, or contained a modified radia- 
tion, t.e. differed considerably in absorbability from 
the printary radiation. Also these two lations 
from paper and from paraffin-wax were 

sa oa modifled—within a small le error. 

8 results have frequently been obtained in this 
laboratory. As previously recorded, we have even 
obtained modified scattered radiation from thick 
sheets of scattering material, when the radiation from 
thin sheets was an unmodified radiation as tested by 
absorption measurements. a 

In our recent experiments, however, we made a 
systematic examination of the radiation ecattered 
from various thicknesses of sdattering substance. It 
was found that with a oertain primary’ radiation, 
when the sheet of oe or -wax was made 

I e difference between the primary 
radiations became smaller, and ulti- 
mately almoat vanished, indicating very definitely a 

ishing difference for an infinitely thin layer of 
BCA ma 

The possibility of this affect being due in some way 
to a mere variation of the intensity of ionisation is 
quite ruled out of consideration by the facta that : 

(1) A variation of output of the Coolidge tube 
was entirely without influence on the measured 
difference between primary and secondary 
and that 

(2) 


50A 


spo 
radiation from was, ro 
Intensity from the paper. i 
Plotting the change of absorbability on scattering 
agamst mass per unit area of the scattering sheet, 
we obtained curves of form precisely like the familiar 
1onisetion-preasure curves showing seturation current. 
In our experiments what was shown was a saturation 
amount of modification by scattering from thicker 
layers of scattermg materi The maximum amount 
of modification was shown much earlier for a paper 
than for a paraffin-wax scatterer, but the two 
measures of modification were finall Other 


. experiments on this phenomenon—tor it of course 


raises man o ee be described elsewhere. 
It should: owever, be added that all X-radiations 
are not equally sensitive to a change in the amount of 
scattering substance. - The mg radiation was 
evidently near the critical condition for a change of its 
level of activity such as we have described in papers 
on the J-phenomenon. It afterwards settled down 
to a state in which thick sheets, thin sheets, and even 
ear itaelf all produced a scattered radiation showing 
the full amount of modification such as had previously 
only been given by thick sheets. It is, of course, 
poasible—imdeed I thmk probable—that it was then 
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necessary only to experiment upon much -thinner 
layers still, in order to obtain the vahishing amount 
modification by scattermg. This, however, was 


gia the range of experiment. 
t we have shown is that by experimenting on 
a suitable radiation, a perfectly regular develo t 
of the modified scattered radiation can be to 
the ition of unmodified radiation from 
Mayers. is further illustrates what we have 
viously described as the coherence of 
X-rediations. Neither ta nor wave-trains within 
narrow limits of wave- can be considered in- 
pane ae in their action; it is the whole stream of 
lation which is effective. ~ 


: O. G. BABRKLA. 
University of Edinburgh. 


Philosophical Foundations of Quantum Theory. | 


In his very lucid and interesting article (this is no 
empty compliment) in Narcea of April 16, Dr. 
Jordan makes two misstatements. On p. 569 he sayy 
that in C. T. R. Wilson’s experiments the time of a 
single quantum jump is & measurable quantity. But 
those I ts involve no time ‘measurements at 
all. Time enters only through the velocity of the 
particles ; and if inquiry is made how it enters into 
the value assigned to this velocity, it will be found 
that the time measurements concerned are on 

of atoms and have nothing di 


that of the light path between 
But all that these experiments 


proved was that the interval was leas than 10-* sec. ; 


the interval of the light path was about 10-® sec. 
Of course Dr. J knew that these statements 
were not wholly accurate; a limit to accuracy is 


always set by brevity, and he would doubtless reply 


that the i does not affect his argument. 
But if there is anything in oertain vague ideas which 
I have twice tried to present to physicists (NATURE, 
107, 170; 1921; Pha. Mag., 1, 1106; 1926), it does 
affect his argument very greatly. I must apologise 
if I am too pertinacious, but every serious writer on 
See ue te eee 
excuse as Dr. Jo They all develop their argu- 
ment up to a point where (as it seems to me) they 
are bound to notice my suggestion, if only to reject 
it; they then make some statement about time that 
is patently false, and, without noticing it, proceed on 
some differen t lme of thought. If only sqemébody 
would explam why the ion is too to be 
worth ‘discussing, there d be an end of it, once 
and for all. 

Briefly, the ion is that time is a statistical 
conception, si cant only with regard to large 
aggregates of atoms; and that it is as meaningless 
to of the time interval between atomic events 
as of the temperature of an isolated molecule. If that 
suggestion is right, some of Dr. Jordan’s questions are 
answered or become unanswerable. He saks: Will it 
ever happen that the time of a quantum jump is 
undetermined ? Certainly, for there is no time. 

The conception of a statistical time is, of course, 
not easy. But the nature of the mfluence 
which it would have on our ideas oan be by 
means of an analogy. If all ‘regular’ clocks were 
abolished from our ratories, and we were forced 
to use radium clocks, in which the mg events 
are the digin ion of individual atoms, 1t would 
be very difficult to demonstrate some of the experi- 
ments on which our conceptions of ‘ continuous 
processes’ and ‘causal relations’ are based. That 
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difficulty, I think, is precisely the difficulty which we 
encounter when we proceed the world of atomic 
aggregates to that of individual atoms. 

Norman R. CAMPBHALL. 





account of Dr. Campbell’s work. 
As for Dr. Campbell’s idea, I should like in the first 
place to point out that-the matter has been oon- 


siderably advanoéd two by Dr. Dirac (P. 
A. M. Di Proc. . Soo., London) and by me 
(P. Jordan, Z. fir Phys., 40, 808; 1927) on the founds- 
i i . Heisenberg’s 


tions of quantum mechanics, and b 
Uber anschaulichen Inhalt der Quanten- 
” which is based n them (W. Heisenberg, 
Z. fir Phys., m J.e investigations OOTTO- 
borate Dr. Campbell's opinion in certain respects ; 


rrespond- 
ingly one must consider the ‘fourth co-ordinate’ 
,=to as exactly definable and measurable. The 
AMoulties of a measurement of ¢ which are brought 
out by Dr. Campbell arise in the measurement of 
every physical quantity in an atom (6g. energy). 
Tine aad 46 Int erent these. dinna Oak be 
overcome has been considered in detail by Heisenberg. 
In this respect, therefore, the tum mechanical 
conceptions differ from those of Dr. Oampbell. 

In a certain respect Dr. Campbell’s views are, how- 
ever, confirmed by the quantum mechanics: for if 
E ee an ae 
(and the oo-ordi are statistically, and only 
statistioally, defined. For the characteristic feature 
of the quantum mechanics is that one cannot specify 
simultaneously all of the 2f constants of integration 
of the classical dynamised system, and, m particular, 
that one cannot specify both, a co-ordinate and its 
conjugate momentum. Similarly, one may specify 
the energies of the initial and of a quantum 
jump ; then the time of the jump is indeterminate. 
But one can equally well ity the time of the jump, 
and leave unspecified the initial and final states ; 
and within certain limits of accuracy one can specify 
both the initial and final states and the time. 

Undoubtedly this discussion is too short and too 


inaccurate to elucidate the int Sarre a I 
should like, therefore, to refer Dr. Camp again to 
Heisenberg’s paper, in which these questions are 
treated in detail. . JORDAN. 





The Law of Flame Speeds. 


Ix Naroan of Dec. 11, 1926, p. 887, Prof. W. A. 
Bone stated that he would at some future date 
publish the resulta of experiments on the *‘ uniforn 
movement’ of flame which disproved the law of 
speeds. The work referred to has now been published 
in the Procesdings of ths Sootety (A, 114, 420; 
1927) and we can ane ds f. Bone's letter. Th 
principal mixtures he chosen to test the law o 
speeds are of ethylene and acetylene with oxygen, 
and the choice is made because, to use Prof. Bone’s 
own expression, these mixtures are so ‘ sensitive ’ 
(4.6. highly responsive to accidental changes in 
i at conditions). 

e have for some time been engaged im further 
study of the law of speeds with the view of ine 
its meaning. We have not hitherto, in our experi- 
ments on the uniform movement, used mixtures of 
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combustible gases with oxygen, nor have we used 
acetylene, the very ‘ sensiiiveness’ of such mixtures 
being the reason for ouf not using them as means 


of ełuci the law. We have now, however, put 
m hand ta with necxtures con ethylene 
and ‘ace with oxygen, and will publish the 
resulta. 


Prof. Bone has also used mixtures of methane 
and hydrogen with air, the inflammable gases being 
in excess. - We have directed attention in our papers 
Be ee ee gee cet ec ee ae 

ee ee 

ve been found, with these gases when the 
Sel Seo een hatin Dear rager| ga 
Bene’ 8, wh 


e’B but overlooked on 

the methane- yårogon experi ents are and 
divergencies fro aw are: are emphasised. -Thus it 

is true that the equimolecular mixture of methane 
and hydrogen with air in which the of uniform 
movement of flame is 80 am. sec. (combustible gases 
in excess) is not obtained i witht the calculated (blended) 
mixtures of methane-sir and hydrogen-air ha that 
speed of flame, but with a mixture containing slightly 





Fr. 1. 


more air. Owmg to the eas of the speed-com- 
position curves towards the aita of inflammability, 
a small difference in the camposition scale is magnified 
considerably on the speed curve. We roduce, in 
illustration of this, a set of 


with mixtures with air of hydrogen, methane, and 
equimolecular mixtures of these two gases (Hig. 1), 
er oni ie fll eee ee oA 
of the divergencies from the law can be judged. 
The two mixtures chosen by Prof. Bone to test the 
law contained 11:08 per oent. methane in air and 
71-9 per dent. h m air. The result obtained 
with a blend these two mixtures such as would 
eb an equimmolecular mixture of methane and 
ydrogen would fall near point A on our diagram. 
eOther examples of the application of the law to 
the uniform movement of Aaaah, showing the extent 
of the divergencies, will be found in the Journal of 
the Chemical Sooisiy (115, 1454, 1919; 117, 48, 1920). 
We have recen (Journal of-~the Ohermoal Sooiety, 
Feb 1927) dealt with the application of the law 
of tos condition of flame propagation other 
than the ‘uniform movement,’ namely,~pro ion 
within & closed sphere, using mixtures of h gen. 
and carbon monoxide with air. The resulta were in 
accordance with the law. W. PayMan, 
R. V. WHEELER. 
Safety in Mines Research Board Laboratories, 
Sheffield, April 26. 
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The Spectnphelioscope and Direct Telescopic 
View of Solar Prominencee. 
is rather hesitatmgly I venture to discuss ont 
or #wo remarks by Prof. Hale in his interesting 
00 ution entitled “The Fields of Force in th 
Atgnoephere of the Sun,” in Nature of May 14, p. 708 
instances in which I have observed, witt 
ease, intensely black (and bright) RATEN 
1, Often of stupendous magnitude suddenly 
develop near active spote, and even where no con: 
spiguous spots were visible at all at the moment, 
can be counted by the hundred m my observationa) 
notes. I have frequently taken occasion to describe 
such obgervations m scientific journals, as well as 
ede te iioi in my aoe eee he Moniy 
Notices of the Sootsty, which cir 
cumstance I to mention particularly, because 
Prof. Hale seems to attribute this kind of obearvationa 
exclusively to the capabilities of the spectrohelioscope, 
whereas a good solar spectroscope has shown 
me practically all the phenomena he describes, om 
many | RAE Had L at my station the superipr 
apparatus of Mt. Wilson, or Pasadena, at disposal, 
and above all the incomparably more numerous and 
favourable observing pps afforded by Cati- 
fornian skies, I should of course be able not only 
vastly to mcrease the number of my observations, 
Dut alsa to enjoy Getler koci to dhe then detail only 
seen here when the ar conditions are best. 

I have also pointed out the drawback of the second 
ait of the T E which obscures de- 
flexion effects beyond the amount permitted by the 
width of the second alit, publ Soe ahowitg par 
fectly satisfactory with the single elit solar 

; Cee eee a 







coun 


- BOOPS 
of a second adjustable, and PET movable, slit in 


the focal plane of the ocular of the view-telescope 
helps to exclude uńwanted light from the field of 
view. Of course, if the second slit is set too narrow, 
the same difficulty just mentioned in connexion with 
the-second alit of the spectroheliograph is introduced, 
wherefore in the case of displacement observations, 
the second elit in the ocular is opened out to the 
maximum mig a lacament seen thro the 
first slit. such evolutions is er 
inves Be tis Gas ot en eye cep Steed othe 
ocular of the view nea oem 

In spite of the many o tions (also ahared by 
myself), which have caused other writers to state 
that the dark flocculus was sucked through the 
cavity into the mterior of the sun, this contention 
cannot be correct for purely physical and mechanical 
reasons & ing spot evolution. The flocculus may 
be seen drawn towards the spot vortex, from above 
and from aside the latter, but on nearing the general 
upper levels of the spot-umbra, this indrawing action 
becomes arrested the gases of the flocculus start 
to partake of the radial outflow of the gases coming 
up the spot-cavity from the interior. Where the 
flocculus encounters these, it becomes heated 
temporarily into brightness before being pare 
sideways into the ral regions. 

On May 7, 1927, at 1.45 Greenwich Summer Time, 
` I bad the good fortune to witness an exceptionally 
brilliant eruptive prommence shoot out near Position 
Angle 85°. lay was for a few minutes of such 
intensity that the whole length of the P 
showed indication of being traversed by a mbbpn of 
continuous light. Leaving the sht tangential to the 
same Position Angle, but the direct 
position of the grating, I no difficulty in dis- 
cerning the clear-cut, pale-white form of this promi- 
nence. Ita brilliance i in the first order of the spectrum 
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induced. a reasonable expectation of this direct view, 

ee 

readily ible at sunrise, or sunset, with the sun’s 

lnnb just registering with the horizon. 
ALBRET ALFRED 

Chorlton-com-Hardy, 

Manchester, 
May 16. 





White Spot with Newton’s Moving- Water Rings. 
Lavars of moisture, grease, eto., condensed on solid 
surfaces play an i rtant part m many phenomena, 
hence it may be (iiloheet to renali an ohervadon 
made by Newton, which, so far as I know, is never 
referred to in modern text-books. Observation XI. 
in ‘The Second Book of Opticks,” Part I. (1704), is 
one of Newton’s many careful observations of the 
coloured rings seen between convex and plane surfaces 
of glass, and is as follows: “ When water was 
between the Glasses, if I pressed the upper Glass 
variously at its edges to make the Rings move nimbly 
from one place to another, a little white t would 
a dialo follow the centre of them, iah upon 
I a eee 
tiy vanish Ita ce was such as inter- 
lane ir would Dava Ren and it exhibited the 
same, Colours. But it was not Air, for where any 
bubbles of Air were in the water they would not vanish. 
The reflexion must have rather caused by a 
subtiler medium, which could recede through the 
“Glasses at the creeping in of the water.” 
I have taken ro ‘“snhapshots’ of this pheno- 
«nenon, two of which are here reproduced (Fig. 1), 





a Fra. L b 


but owing to photographio exposure difficulty they do 
not show ihe brilhant coloured rings which extend 
across the white spot. Fig. la shows the formation 
of the white spot sharply at the edge of the dark 
centre of Newton's rings, indicating that contact 
{whatever contact may mean) between the glass 
surfaces extends over the central black spot. Fig. 1b 
shows the white spot inning to di i 
glaas or into the water or simply contracting due to 
morease in pressure. At the rear of the i 
Newton's rings pressure will be 


the white spot is aes I water vapour at 


low the spot contains however, 
can arp iene d piving the top plate a jerk, when 
instead of the whole white spot di mg ‘‘at the 


,’ @ tiny white bubble of gas 
for a long time in the water 
white spot can be observed 
perhaps better because with slower motion, if a 
viscous Hquid such as strong sulphuric acid or vacuum 
oil be used instead of water, or even with a 
plastic solid like soft soap between the glasses. 


James MUR. - 
The Royal Technical College, 
, April 27. 
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An Arctic Peat in Ireland. 


It has often been stated, and is very generally 
believed, that no tj analogous to the Arctic 
peats of Scotland occur m Ireland. The proximity 
of the two countries is Bo however, that 
alimatic conditions which affected Scotland must 
have affected at least the northern portions of Ireland 
in & similar d and it is not surprising, therefore, 
that an Irish io peat, or so mg app i 
one, has at last been discovered. This peat bed in 


Taa igan’s Bogs, the former lying 
in Dublin, the latter in Wicklow. Both bogs have 


them. 

The site of the bogs isn oval on about half 
a mile | (north to south) by a quarter of a mile in 
width, an 


by deposits of various kinds. The first j 
to be laid down in the lake was a fine bluish- 
grey olay, sometimes containing chips of stone or 
aban lagers: derived by subsaerial denudation from 
e moraines surrounding the site. Resting on this 
clay, and often bedded into it, lie the scattered bones 
of the great deer; while in turn these are covered by 
a flaky peat—locally known as “ elk deposit ”—which, 
besides numerous seeds, roota, eto., contaims many 
leaves of Salix herbacea. At present my claim that 
this is an Arctic peat resta solely on the evidence 
afforded by this willow, tho Mage ass Boat 
from Dr. G. Erdtman, of 8 obn, that a hurried 
ronan a nanee examination of a sample of the peat 
from Mulligan’s Bog has convinced him that it “ is 
sub-Arctic, if not Arctic.” 
I have to thank Dr. Henry Stokes, of this , for 
ission to examine numerous sections at Mullgan’s 
m A 1926, when he was digging for remains 
of the elk. I have also to Misa M. C. 
Knowles,. of the National Herbarium, for co i 
my identification of the leaves of Saliw herbacea. 
may add that the leaves from Mulligan’s Bog differ 
from those of the same willow now growing 
In the Wicklow Mountains at altitudes of from 
2000 ft. to 8000 ft., and resemble the leaves of 


of the snow-line d 

peat was deposited, Mulligan’s 

being only about 750 feet above present sea- 
level. 


There is at present no proof, but I suggest that the 
eli lke maay hays ved Faas a oon i mild 
period, and that the peat containing the leaves gf 
akw herbacea may be contemporaneous with one of 
the re-advances of the ice—when the Scottish ice 
sheet was forming its terminal moraines al the 
north-east coasts of Ireland, on the Talo of ‘Man, 
Cumberland, and in south-west Scotland. ` Fore 
evidence connected with these moraines see ‘ The 
Re-advance, marginal kame-moraine of the South of 


the 


Scotland, and some later of retreat,” by Dr. 
J. K. Charlesworth (Trans. . Soo. Bdin., 1926), 
i . Jour. Geol. Soc., 


and also A. R. Dwerryhouse in 
A. .W. Srarrox.. 
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Audibility of Gunfire. 

In an article published*in Narona last August the 

ion was made that it might be possible to 
gunfire for accurate *measurement of the time 
Set seston pales tea Nth can ryan Reese 
porini a eP article L was to record my success 
at Grantham for the sound of gums dis- 
ohaeged ad. oD . On that.occamon the 
e helt oi Dagr 
of the sound at Grantham varied between 102 and 11} 

minutes. 


It is now that ‘ abnormal ’ audibility at great 
distances is to the refraction of, the sound waves 
jn a region ata t of 40 kilometres or more where 
the ture of the air 18 com tively high. 


More ‘obeervationa are required to elucidate various 
problems con this region. Tt is therefore 
that the War Office has given a 
© pro pcr A ec ogg ee i as 
one of the guns at Shoeburynees and that the 
Broadcasting Corporation is anger the eave 
er aaa Full particulars be announced 
o 
To take full advantage of the opportunity it will be 
necessary to supplement the aural observations by 
instrumental records of the serial disturbance. I am 
therefore anxious to get into touch with any ns 
who are provided with a a eee suitable for the 
purpose, I believe of sound-ranging equip- 
Paeit carta unt versilica cite unis lege. 
The co-operation of observers who had 1anoe 
with such apparatus during the War ahd would be 
able to utilise it would be especially valuable; it 
uld probably be possible to sat aaa rie for them. 
t is anticipated that the beat ce for successful 
observations will be at about 120 miles from Shoe- 
buryneaes, but it will be worth while to attempt observa- 
tel oR eel slo a guch places as 
Nottingham, Birmingham, and Bristol. Records from 
comparatively near stations, which will be in ,the 
region. of normal ie eso een reached by sound waves 


pee only through the atmosphere, are also 
esirabl 


The experimental work on this subject has been 
aon hitherto on the Continent. The trial which we 
offers greater difficulties, as the 

éxplogion from which the sound is to originate will be 
so much smaller. Previous experience shows that 


as a general rule the zones of audibility are unsym- : 


metrical, so that it is im le to forecast where the 
sounds will be percerv There is, however, reason 
to believe that in summer the ion of abnormal 
audibilrty is likely to be to the no 
source of sound, so that our trial will be conducted in 
the most favourable circumstances. 

I hope that those who may be able to 00-0 te in 
procuring mstrumental records will kin com- 
municate with me atonce. Others who are interested 
and will be able to make sural observations are asked 
mot to write at present. Full details of the trials will 
be published as soon as possible. 

F. J. W. WHIPPLE. 

Kew Observato ee 

Surrey, 





Phytophagic or Biological Races in Insects. 


I-HapD no desire to enter into any controversial 
discussion with Dr.' Heslop Harrison (whose letter 
in NATURE ae 16, p. 562, I regret not to have 
seen earlier), to his entas or 
tf conclusions he draws from them’; I sought only 
to obtain some explanation of an alleged ‘ new 


No. 8004, Vox. 119] 


NATURE 


and west of the” 


.it was shown 


[May 28, 1927 


principle in evqlution,’ since an that deserved 
such a title would probably be serviceable to me in 
my gtudies. T waa fall acquainted with the previous 
pa to which Dr. j refers, as I had par- 

l oocasion to consider it at ita first appearance. 

earlier paper related to the fixing of certain 

ities of colour, etc., under chemical influences m 

and I could readily accept it; the second 

d the fixing of hereditary. habits by sight 

of food plants in three generations, and was 

much lees easy of digestion. Yet on the strength of 

this latter case only (for the former does not touch 

the real pomt, and is only connected with the latter 

ree an tion of a common explanation, @ con- 

cation of a wholly supposititious germ- 

en) De Harrison proceeded to specify a number 

soos war ge aad an uss cas slaateaed 

age pa in Britain,’ and well known to me, and 

ee eles Aras cae! runt og ae Ay J If 

he did not mean that they origmated in Britam, why 

describe their British association ? It is no evidence 
ia gop en spare associated in Siberia. 

I do mae that food produces differences 
In species ; e contrary, 1 know it produces 
differences. I do not kmow that it produces specifi 
differences, nor, I think, does any one else I 
cannot believe that in any single instance Bae 
allied species come into existence as Dr. ison 
describes ; he.excludes the essential factor of isolation 
(either in space or timé), without which it would be 
impossible to keep the two stocks distinct until they 
were fixed. My oase is that many of the most 
obviously close pairs of species feed not on allied but 
on the very sa cage pe ey et kN 
(I will mstance complanelia and T. dodonaa 
on oak, Hekosela sericislla and H. stanmeclia on oak, 
Antisptila pfefferella and A.-irettechkvella on Cornus, 
all exceeding! ele Fe ane tiathtao Aa 
renders it the direct chemical mfluence 
of the food plant is often more effective in other 

ries than in these, where it is nil. 

I should like to add, in relation to Mr. W. H. 
Thorpe’s letter (April 28, p. 602), that the genus 
Hyponoméuta, on which he is wo does, in my 
opinion, offer the most suitable ma known to me 
for investi A E tee Gee emcee er ten 1 
and I trust he will obtam valuable results. 

EDWARD MuyRiox. 
Tho , Marlborough, f 
y 7. 


— 


- The Chemistry of the Adrenal Cortex. 

In a previous paper (Biochem. Z., 181, 488; 1927) 
that extracta of the adrenal cortex 
strongly reduce silver nitrate and iodine. This 
reduction could not be accounted for either by 
adrenalin or glutathione, and seamed to be specific 
to the mterrenal tissue. To exclude any anticipation 

of function and chemical structure, he eaa 
giving this reduction ne. named by its deel 
number “Ce,” bemg the twelfth pre- 
pared and examined In my work on tissue oxidation 
and the function of the adrenal cortex. Having been 
enabled to resume this work at the Biochemica 
ees the substance has been 
further investigated and finally isolated im, crystals, 
which on recrystallisation showed a constant melting. 

Int. 

That’ Cu is definitely confined to the adrena 
cortex -can be easily: demonstrated by the direct 
plication of silver nitrate to the -cub surface 
o the gland. If a cross-section is made through the 


ow eee and the pieces immersed into a dilute 


` 
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(0-2 per oent.) mlver nitrate solution, the out surface 
of the cortex will be seen to turn alnfost black within 
a short time, while the medulla, like other o 
remains practically uncoloured. 
The purification of Crs was based on the folldjri 

aie aa it is readily extracted by methyl alqpho 

precitated almost quantitatively 
(not from wa eee by lead acetate. It 
a different sol in organic solvents at acid or 
alkaline reaction. At an alkaline reaction it is readily 









soluble in water, methyl alcohol, y in acetone, 
insoluble in ether and other more ee Je i solvents, 
and is precipitated by these latter from ita strong 


alcoholic solution. At acid reaction it is readily 
soluble in water, alcohol, acetone, is not pre- 
cipitated from aloohol by see but is carried down 
by this latter from an acetone solution. The substance 
does not form a itate with any of the great 
number of other p itating ta applied. No 
colour reaction could be found. ə brown coloration 
on application of acid iodate, mentioned m the first 
per, 1s caused by the liberation of iodine. My 
firat Noo grat that the substance was a thiopbenol 
been disproved, as no sulphur is found on analysis.) 
The substance has been in fine colourless 
needles from a hydrochloric acid solution, the arystela 
showing a constant melting-point of 175° C. > 
The Cm content of the adrenal gland (cow) is 
approximately 0-1 per cent. incor a 
tend to show that the substance is not id of 
biol activity. My earlier ts; showing 
that Coe | is not the hormone of the adrenal cortex, 
seem in the light of Banting’s and Rogoff and 
Stewart's H work to be inad 
of the biological significance and chemical oon- 
stitution has started. A full account of the 
methods of preparation will be given in another place. 
A. v. NZANT-GYÖRGYI. 
Biochemical Laboratory, 
Cambridge University, 
April 30. 





Behind the Divining Rod. 


Recast correspondents have not referred to the 
views that place the use of the divinmg rod m the 
ca ry of * psychological a like the use 
of planchette or drvmation suspended in a 
tumbler. A simple experiment will emonstrate such 
an automatism. An subject is directed 
to ait leaning forward with his ws resting upon 
his knees with-his hands placed just below the 
level of his eyes. The end of a watcb-chain is placed 
in his hands with the watch between his 
e5 knees, and he is now assured that the wateh 

ee a Any plausible explana- 
tion may be magnetism, or the inner 
movements o the antah aac anlaa the sabiei be 
upon it will 


amp 
t with ea freah subject the 
watch, by suitable assurance, may be made to swing 


at right angles to its path in the case. 
The movement is produced un oe 
muscular peer of the subject. The diviamg AES 


have seen it used ides a delicate mechanism ty 
which muscular ion can produce male is trying that 


the subject ei, and in his own ra Be 
to ri ve described the method in * 


ty. Prof. 
ability to ‘dowse'’ ooms" 
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himself should not know what they are, but there is 
no need to invoke telepathy. There is a super-acuity 
of the senses, in the presence of a mental dissociation, 
that enables the ‘ dissociated.” subject to pick up the 
a eel indications from bystanders or otherwise. 
rod has bad many uses: to find water, 
coal, ore, hidden treasure, criminals, and witches. 
Mechanically and psychologically it belo to the 
same category as planchette. Pierre Janet dealt fully 
with this and o paseno Patio oea oar ee 
tions in “ L’Automatisme psychol 
F. Alcan, 1889) and remarked (p. 3002 ee 
bable que, dans quelques campagnes, ae encore 
la croyance aux révélations de la ette divinatoire.”’ 
OULPIN. 


~ 1 Queen Anne Bt., 


London, W.1. 


Galitum in Flue Dust. 

Mr. W. Kiesy’s observation of the occurrence of 
the elament mercury in coal-tar, recorded by Dr. Aston 
in Natua» of April 2, p. 489, is another mstance of the 
wide distribution of an element in mmute I 
Employing the method of spectrum i 
oxy-h or .oxy-coal gas flames 
Ramage, . Chem. Soo., 71, 588, 1897, sag in 
a search for sources of potassium in flue dusts during 
the War, certain samples were found to contain 
notable quantities of gallium. i ts have 
been made as occasion permitted to perfect a method 
for extracting that rare metal from Norwich Gas 
Works’ flue dust, derived from South Yorkshire coal, 
and in the course of the work the presence of the 
following elaments has been noted: lthium, sodium, 
potassium, rubidium, cesium, copper, silver, calcium, 
strontium, zinc, aluminium, m 
carbon, titanium, silicon, vanadium, phosphorus, 


antimony, o chromium, 
mangano, ChlOnak. iron, and 


sepa aa t sulphur 

Circumstances have not have ust iod a complete 
aaa be made, and one substance, at least, awaits 
final purification and identifloation. Certain selected 
Pieces of dust, partially fritted, apparently contain 
about 2 per cent. of ium, and the proportions of 
zinc and vanadrim are probably a 

UGH RAMAGE. 


Municipal Technical Institute, 
Norwich. 





Distinctive Colour Senses of Artists. 

THe article in Narona of May 14 on the exhibition 
of the Royal Academy reminds me of a discussion I 
once had with a brother of Sir Charles Walston, who 
was & medical man interested in art. He was looking 
out fora method to determine the average colour 
of a picture, which he thought was characteristic of 
the painter, and t serve to identify him as 

prints identify I could 
oortainiy aa Singer. priate identify y the third Lord- 

a e a are Sp a y E 

at the stationary discs after reflexion from a 
ae that could be set into rotation. Applied to 
a painting, this would then give the average oolour 
for concentric ciralea round the centre of rotation. 

While I am writing, I am looking at portraits of 
two ladies made by the same artist. - drees of 
one is bright yellow, that of the other dark ae and. 
their & colour is not balanced b oolour 
of the background. The a Cape ped 
that it is dangerous-to mix saience and art, though 
we may apply one to the other. 


ARTHUB SOHUSTHR, 
Yeldall, Twyford, Berks, i 
May 18. = 
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.° The Essential Oils of the Eucalfpts. 


By Prof. Jons Raap, Univ 


HE timbers and the ‘teainous exudations, or 
‘gums,’ of the eucalypte have deservedly 
attracted much attention; but chemically, if 
not economically, the greatest interest of this 
PaE genus of Australia centres around the 
tus oils. These ‘essential’ oils are pro- 
aa abundantly in the. minute leaf-glands of 
the eucalypts, and sometimes the eee 
distilled from the bark and rests ig te 
oils, as the name mdicates, possess fragrant ager 
they are more mobile and cme volatile than the 
‘ fixed’ plant oils, with which must not be 
confused. ; unlike the Mee | oils, they are 
unaasimilable, Bein Ginn cay els oko the eE 
The early settlers in Australia were quick to 
notice the value of the eucalypta as sources of 
essential oils. Dr. John White, surgeon-general 
to the first settlement, attracted by the strong 
peppermint odour of a common wing 
E Por Toke, was ted Gy rake ko at 


distillation of a eucalyptus oil in 1788. In ‘his: 


Journal of a Vo to New South Wales ” (1700, 
227) it is recorded that “ the name 


Nice hag bean given: to Maoi by Me, ai 


account of the very great resemblance between the - 


essential oil drawn from ite leaves and that obtained 
from the ee ria (Mentha pi yee grows 
in England. This oil was mak by 
` Be much more efficacious in removing all chelisky 
oom ee ee T 
he attributes to its bemg t and 
more aromatic.” The species of eu t which 
furnished this oil is now known as 
, and it is common in the Sydney district 
and the Blue Mountain of New South Wales. 
It was sixty-six years later that the first eucalyptus 
oil factory was established in Australia by Bosisto, 
while the first chemical investigation was made by 
the French chemist, Clo&z, in 1870, upon an oil 
ed by specimens of Ñ. globulus grown in France. 
oh were the modest of the utilisa- 
tion and scientific examination of eucalyptus oils. 
Australian knows that a eucalyptus leaf, 
when crushed, often emits an agreeable odour ; 
many know that these odours may vary oonsider- 
ably, from tree to tree, throughout a stretch of 
’; and some are able to a rough classi- 
fication of these trees, based such observations. 
Few, however, are able to proceed beyond this poimt, 
afd it is remarkable that so little exact know 
should exist, in the popular mind, of s genus whi 
ia rightly held in such esteem as an emblem of 
Australia. In remote of Tasmania ‘ bush- 
ewhackers ’ born and bred among the eucalypte have 
been known to assert that there are five ds of 


‘gums’; but ‘Australian men of science who have 


devoted their lives to a study of this wonderful 
us have distinguished some two hundred and 
ity species, and the tale is even yet Incomplete. 
So interwoven are the relationships, so refin the 
ions, that in some instances discrimination 
between closely ‘related species has been rendered 
No. 8004, Vox. 119] N 
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west through the combined efforts of the 
the organio chemist. Investigations of 
nature, which were p with unflagging 
through a period of more than thirty years by 
R.T. and H. Q. Smith, of the Sydney 
Technological Museum, have demonstrated the 
remarkable constancy of composition of the leaf-cil 
derived from any particular species of eucalypt, and 
have rendered possible a chemioo-botani classifi- 
cation obthe various species, through the elucidation 
of certain remarkable relationships between chemi- 
cal and botanical characteristics m the genus. 

It is usually taken for granted that ‘ eucalyptus 
ail’ consists mainly, or wholly, of the familiar 
eucalyptole, or cineole, the smell of which is so 
familiar durmg epidemijos of colds and influenza. 
In point of fact, however, cineole is merely one out 
of about forty chemical components which have 
been discovered in the oils of us since 1870. 
According to the mteresting onary theory 
of Baker and Smith, the original eucalypts were 
evolved in north-western Australia, from the still 
older genus phora, and such species still 
predominate in ; the leaves in this group, 
of which the well-known Bloodwood (E. 
is an example, poasess a ‘ feather ’ Lacon 

are very poor in oil, of which the main com 

is Ae turpentine hydrocarbon, pinene. At the 
other end of the evolutionary scale, the most 
recently evolved ieg OOoUr in the south- 
eastern. portion of the continent-; the leaves have 
a‘ butterfly-wing ’ venation and are thickly studded 
with otl-glands, ee ee 
four cent. af the weight of the leaves and 

The. Broad-leaved Peppermint (E. dives), a wid 
distributed member of this group, furnishes an oil 
consisting largely of phellandrene, in association 
with an in peppermint ketone, called 
, which promises to assume considerable 
im ce asa commercial source of etio 
menthol and th j 
are used also in the flotation 
separation of metallic sulphides their ores. 
Cineole is the chief component of the oils from 
an intermediate group of eucalypts ; it occurs as 4 
ae OE iE ORE moe in such species as 


E. globulus, KE. Srathu, E. Austrahana, and many 
others. Oils of this type are used in 
pharmacy, and they are sometimes so rich in 


cineole that the crude ‘first-hour oil’ readily 
Gepost tae Poe glacial a eae wian 
placed in a freezmg cham 

Chemically, therefore, is possible to discern 
three main groups of eucalyptus oils; but in 
addition there are many exoeptional species the 
leaf-oila of which contain a valuable components 
as geraniol (E. Macarthurt), citronellal (the Citron- 
scented Gum, E. ottriodora) and cttral (the Lemon- 
soented Ironbark, JZ. Stasgeriana). As.a rule, 
each chemical constituent is found to increase 
through a range of until it reaches & maxi- 
mum value in the member. In exceptional 
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cases, such as that of E. Macarthur, the end species l 


alone appears to have survived. In spite of the 
intricate relationships in the genus, ability dis- 
criminate between the main types is not 
larly difficult to acquire. As æ practi 
such studies, an interesting record of the ch 
of the leaf-venation and the disposition of the 
oil-glands vend be obtained by making me 
gun-printa of the leaves on sensitised paper. 8 
identification of indigenous species in any particular 
area is h by the fact that the chemical fastidi- 
ousnees of the eucalypt is accompanied by an 
equally marked susceptibility to environment, s0 
that in such factors as geological formation, 
rainfall, and altitude are reflected in the character 
of such species. =F 

In harvesting eucalyptus leaves for distillation 
the trees may either lopped or felled, and 
although the latter method may a extrava- 
gant, yet ienced distillers favour it. 

e phonix-like eucalypt conforms to the general 
motto of the Australian flora, which is ‘ Resurgam | ’ 
It combines amazing vitality with unusual rapidity 
of growth ; ahd so, after the lapse of a few years, 
the decapitated stump may have surpassed the 
ideal of Dean Swift by producing not merely 
two, but three, or even four, y trunks where 
only one grew before. To that bizarre list of alleged 

ustralian paradoxes which circulates so freely 
outaide Australia, to the mingled amusenfent and 
annoyance of good Australians, may thus be added 
the leas familiar but more truthful statement that 
a lop or felled eu tus tree, rising on the 
stepping-stone of its dead self, may in a few years 
develop more foliage than it origmally 

The mallee sorub in the Wyalong district of New 
South Wales is treated in 4 more drastic 
manner. The mallee, a 


moniy gata Reo f 

of stems instead of the usual single trunk. 
In the western part of New South Wales, as also in 
South Australia and other regions, mallee eucalypte 
cover vast areas, and the essential oil of the Blue 
Mallee (E. pol ), the dominant species in 
the Wyalong district, is worked extensively for 
cineole: A second species, E. oleosa, or Water 
Mallee, secretes water in its roota, a fact which 
was fully appreciated by the aboriginal inhabitants 
of Australa. Other im t mallees are Æ. 
odorata and E. oneorifolia, from which the bulk 
of the South Australian eucalyptus oil is extracted ; 
the last-named species oocurs only on Kangaroo 
Island. In dealing with the Blue Mallee, the oil 
distiller flattens and partly uproota the mallee 
sorub by driving a heavy roller over it; and after 
the hardly vegetation has dried in the sun 
he completes ita apparent destruction by burnmg 
it off. The bare waste which re hs area 
this juncture seems to be devoi 
of life. In a short time, however, the irre 


sible oucalypt reappears ; a pleasing dull blue 
mantle of otraa or E AS. 
and after the interval of a year the oil distiller is 
gladdened by the sight of a luxuriant growth of 
mallee rising to the height of his waist. 
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The harvesting of eucalyptus leaves from the 
mallee forms is simpler than from the trees, but 
the subsequent operations are the same for material 
from either source. Iæ order to liberate the oil, 
the leaves are brought into contact with steam, 
which tures the oil-glands and causes a slow 
vaporisation of their contents. The primitive 
form of bush-still consists of the cubical iron tank 
go familiar to Australians; this contains the 
ightly leaves resting upon a grating, 
below which water is boiled by means of a wood 
fire underneath, the tank. As the steam forces ite 
WBY through the mas of leaves it becomes 
dharai with the vaporised oil, and the mixed 
vapours are condensed during their thro 
añ exit tube cooled by immersion m 6 creek, or in 
some more refined manner. The resulting mixture 
of water and oil runs down the tube and is collected 
in a receiving veasel, which is so constructed as to 
allow the relatively small layer of oil to be drawn 
away from the water upon which it floate. Other 
types of t possess an independent boiler 
which supplies steam under to a series of 
i , these latter being sometimes sunk into 
the ground to facilitate the handling of the fresh 


and the t leaves. 

The realised by eucal oils over 
a wide scale. The value af oil depend upon 
its chemical composition, which, although ly 


constant for any particular species, varies enor- 
mously from one species to another. The Blue 
Mallee, for example, yields a cineole oil having 
a market value o somewhat more than a Po nE 
à pound to the distiller, while the citronellal oil o 
the Citron-scented Gum of Queensland brought m 
as much as Er a IDEE par pound during the War. 
The reputation of cineole oils has suffered 
in the past, owing to the epee ed of ies 
yielding such oils and to the ion which has 
existed between these species in the field. A 
vernacular name, such as Mesamate, may easily 
be in in hal a dozen different ways, 

ing to the tastes of the individuals concerned. 
It is therefore a satisfaction to find reputable oil 
distillers adopting the systematic Latinised names ; 
and altho the use of scientific nomenclature 
in the Australian bush may occasion same degree 
of co en te a ‘ bushwhacker’ once re- 
marked in differént words—there ia nothing. 
inherently difficult in the pronunciation of ‘ Eu- 
calyptus Macarthuri,’ and the name is decidedly 


more eee than the io Camden 
Woolly Butt or Paddy’s River Box. Fortunately, 
neither E. [uehmanniana nor E. macrorhynca is 
worked for oil ! 


As his readiness to use these aha names 
shows, the oil distiller is emmently ptable ; 
he has been known to write his letters with home- 


made charcoal ink by the light of a lamp burning 
the oil of E. Macarthur. e is, ind a virile 
j ue Australian , full of the lore 


anti 

of the bush. Let us hope t some day an 
Australian master will arise to do by him as 
Thomas Hardy has done by the tranter an® the 
reddlaman of Weasex. 
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Evolutionary Advance: Emergent and ‘Resultant.2 


By Prof. C. Ltoyp Mo 


fl haze we seems to be nôt a little misapprehen- 

sion as to the position which those who 
advocate emergent evolution are concerned to 
defend. Some critics seam to suppose that the 
contention is: All evolution is by discrete steps, 
each of which introduces something new; there- 
fore no evolution is by continuous advance with 
resultant outcome. tis not so. At any rate, 
I, for one, disclaim intention of saying anything of 
the sort. It has been my aim to emphasise the 
claim that what is genuinely new in evolutionary 
advance is of the emergent type, as distmguished 
-from the resultant type. My claim is: Some 
evolution is by discrete steps, each of which 
introduces something new. But stress on em t 


factors in evolution does not imply denial of 
resultant effects. 

When we consider ic evolution this must 
be borne in mind. the biologist adduces 
thousands of examples of o in living organ-- 
isms which are interpretable m ically as strictly 


resultant, that is no argument which serves to 
disprove the occurrence of changes which, as we 
think, must be interpreted as strictly emergent. 
If both types of change are in evidence, our aim 
should be to distinguish the one type from the 
other. 

The emergent claim is (1) that there are certain 
characterising features of the living that cannot be 
deduced from our knowledge atm ha on 
the lower platform of the not-living. But the 
further contention is that this holds good, not only 
for the living and the not-living, but also at many 
stadia of evolutionary advance; so that, on like 
empirical grounds, we may say, for example (2), 
that there are certain characterising features of the 
molecule that cannot be deduced from our know- 
ledge of what happens on the lower platform of the 
atom. 

It is with the former claim that we are here 
concerned. Then the trouble is that one who 
advocates em t evolution is sometimes sup- 
posed to deny resultant evolution. He is supposed 
to say in effect: Not resultant advance, bwi 
emergent advance. 

Let us consider the attitude of those who do 
nothing of the sort. In resultant advance the 
conditions are such that there is homogeneous 
continuity. Hence deductive conclusions are rele- 
vat all along the line of advance. With adequate 
knowledge of the law of such advance, predictions 
as to the exact nature of any later phase could be 
made on the basis of adequate and sufficient know- 
I@dge of any earlier Hence the unlimited 
f of astronomical predictions in so far as they 
are on the principles of resultant mechanics. 

Now what is the bearing of this on the vexed 
biological issue The ‘ mechanist’ says in effect 
that all proceeses and products from first to last— 
from the not-living to the living organpism—are 
ee eee en Bem een OF Mio- Reet otonian: Bovey oa 
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ptible of resultant interpretation. They are 
all Gn one continuous plane of resultant advance. 
And he points with justifiable pride, which others 
may share, to the outcome of' such treatment. 
There are, no doubt, as he frankly admits, sun 
ee en processes which still present 
ties. What of that ? Further research on this 
method of mterpretation will resolve them in due 
time. 

What,*then, say those who have been led to 
accept emergent advance? Do they deny any one 
of the successful achievements based on resultant 
treatment They do not. What they do submit 


is that there are modes of ‘ behaviour’ in the 
clustering of eventa within the living o j 
that are of such a nature as not to be ucible 


from that whioh obtains in the not-living. They 
submit, in further detail, that there are some 
physiological processes which elude the meshes of 
the tant net, which are on a different level of 
emergence, which could not be predicted from the 
not-living platform. 
It may be asserted that with further knowledge 
it will be shown that there are no physiological 
roceases that elude the resultant net. We are, 
owever, dealing with matters as-they now are ; 
and our attitude is: Resultant advance in plenty ; 
as much as can be proved; but not a few residual 
matters which bear witnees to emergent advance. 
If this be so, ia not the present position of affairs 
this: The living o ism in physiological regard is 
such as to erempley evolutionary advance, not 
resultant only, not emergent only, but both 
resultant and em tt uo 
Should not this be our attitude in broader bio- 
logical regard ? Now that the concept of emerg- 
enoe has been admitted mto the field of serious 
discussion, there is grave danger of its being used 
wildly and without discrimination as a ular 
catehword. People talk of the emergence of the 
elephant or the. mongoose ; the emergence of the 
social Hymenoptera, of polymorphism in ante; 
perhaps the emergence of mimicry or of display in 
earn 


It may, however, be said: We thought that 
evolutionary advance is what you stand for. But 
now it seems that you propose to introduce sundry 
rather puzzling reservations. If polymorphism in 
anta—to select one of your examples—if, in other 
words, the differences of structure and diversities of 
behaviour that characterise the constituent members 
within some social community of ants, be not the 
outcome of evolutionary proceas, of what natural 

is all this the out®ome ? 

I do not suggest that all this is not the outcome 
of, or does not afford an instance of, evolutt 
advance. My aim is to distinguish, within this 
advance, (1) that whioh is deducible on the method 
of resultant treatment, from (2) that which is not 
deducible on this method. o former I speak of 
as resultant advance; the latter as emergent. 
advance. I submit that, on the evidence, we find 
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mn the fleld of biological inquiry both, emergent and 
esultant advance. My plea is for careful analysis. 
There are a many critics who seem not get 

o have just where the concept-of emergent 
‘volution is applicable. They seek to apply, it 
vhere I, for one, hold it to be inapplicable. They 
may then ask: What bearing has this concept of 


mergence on the theory of natural selection E 
nay savour of extravagance if I expreæ the opiniðn 
hat on this theory, as such, it little or no 


«soaring. ; 
To make my meaning clear, I must ask : Are we, 
uder natural selection, dealing with the sugvival of 


‘arianta or with the origin and transmission of’ 


‘ariations ? In the opinion I express I assume that 
he theory of fetal selection as such deals with 
variants, and that the origin and transmission of 
rariations fall for discussion under a different 
heory—that of genetics. If this be go, the issue for 
tural selection is a plain issue. Are some variants 
veeded out in ‘the struggle for existence’ or ‘are 
hey not ł If some are weeded out, leaving others 


_ 


Fat-soluble 


ARELY two decades have elapsed since the 
ee ‘vitamins ’ first began seriously 
attention of investigators. Scurvy 
i as a olmical entity for a 
uple of centuries, and the treatment of it, b 
neans of fresh tables and fruit juices, was 
mown. But the idea that disease might be caused 
ry the deficiency of some factor in the diet was, for 
saany, too novel to be accepted without question, 
and much work was neceasary before the reality 
{Í the accessory food factors or vitamins was 
admitted. 


Recognised at first solely by 

‘he effecta produced on e imental animals when 
„baent from their y purified diets, it was 
igations began to 


10t jong before chemical m 
lefine their properties, from which tentative con- 
ilusions as to their chemical nature might be 
lrawn. With the discovery that ultra-violet light 
‘ould cure rickets, and was also capable of making 
» diet, previously inactive, protective against this 
lisease, a new key was provided for the unlocking 
Ý the door which led to the chemical constitution 
É the anti-rachitio vitamin, or vitamin D, as it is 
„lgo paa E this stage the work came into 
contact with other investigations on a of 
sompounds of leaped Totea ta Nate, 
ut of almost unknown biological significance, the 
sterols. a the present time it is certain that 
vitamin D, if not actually a member of this : 
a closely related to one, and it is extremely arcbabte 
‘hat vitamin A, or the fat-soluble growth-promoting 
Itamin, is also of a similar nature. 

Following the discovery that exposure to ultra- 
nolet light. could render a deficient diet anti- 
achitio, 1t was soon found that the unsaponifiable 
raotion of the fat of the diet was nsible for 
his effect. O. Rosenheim and T. A. Webster, 
olor at the National Institute for Medical 

,- and Steenbock and Hees and their 
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to survive, I regard such elimmation as a resultant 
effect eee 


That leaves the origin of-variations (or of muta- 
tions) to -be discussed a% a separate issue under 
genetics. It T up a wide field of inquiry, 
including Mendelian research. Here the question 
does arise: Is this or that variant the outcome of 
resultant, or em t, advance ; or is it a joint 
product of both ł fi both are given in the evidenoe, 
the emergent factors should be distinguished. 

My plea is: If the concept of em ce be 
accepted, let us make quite c just where this 
concept is applicable. en I express the opinion 
that it is not applicable to natural selection, as 
such, it should be obvious that this does not pre- 
clude the survival of those variants which have 
genetic characters that can be shown, under search- 
mg analysis,-to be emergent in origin. Biological 
ey includes both natural selection and genetics ; 
and genetics discloses, as I think, both emergents 
and resultante. Is there not pressing need for the 
exercise of distinguishing analysis f 


Vitamins. 


collaborators in America, then discovered in- 
dependently that ‘chemically pure’ cholesterol 


was rendered anti-rachitic by this exposure. 
Further work by these and other investigators has 
now sufficed to determine more itely the 


a ata and nature of the compound which 
undergoes this change, although the actual nature 
of the change itself is undetermined. 

Rosenheim and Webster (Biochem. Jour., 1926, 
vol. 20, p. 537 ; Lancet, 1927, vol. 1, p. 306) were 
unable to convert more than 0-1 per cent. of 
cholesterol into vitamin D under the influence of 
ultra-violet light. They also- showed that the 
presence of the unsaturated li and of the 
secondary alcohol group of the sterol was easential 
for the reaction to také place, and that the vitamin 
was not precipitable by digitonin. The fact that 
only a minute amount of the cholesterol could be 
‘activated’ raised a doubt as to whether this 
substance wds the true precursor of vitamin D, 
and the doubt became a certainty when it was 
found that cholesterol purified by way of the 
dibromide could not be activated and, moreover, 
no longer ped the characteristic absorption 

m the ultra-violet region. ‘These experi- 
ments proved that the vitamin precursor is not 
cholesterol itself, but some substance which ig 
closely associated with it when obtained from all 
natural sources. : 

Further work showed that the precursor was 
easily oxidised and could also be ipitated by e 
digitonin, unlike the vitamin obtai from it. 
Attempts to separate it from cholesterol by are: 
use of the latter a e or by fractional crystal- 
lisatten (Heilbron, , and Morton, Jour. Soe. 
Chem. Ind., 1926, vol. 45, p. 932) or by fractional 
distillation in a high vacuum (Windaus), resulted 
imn a considerable concentration of the precurser, 
but it was not obtamed in a pure state. 
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The authors therefore selected another sterol, The of the work on the fat-soluble vitamir 
ergosterol, which they had previously shown could | Æ and D shows how two entirely different lines c 
be rendered affti-rachitic by ultra-violet light, for | reagarch may suddenly converge, and how a purel 
further examination, sinag 7 possesses some of the | academic investigation may suddenly assume 
properties of the vitamin precursor: thus, it 7 ieee R importance. Without the know 
cannot be recovered unchanged from its bromide tained from the work of vious IL 
(Windaus), it is extremely sensitive to t a vestigators on the sterols, the biological importanc 
oxidation, forms an insoluble digitoni of which was not at the time obvious, it is ] 

osseases three unsaturated linkages. Tt was | tRat the isolation of these two vitamins would hav 
ound that this sterol exhibited a very pronounced | taken much longer than it now seems probabl 

absorption in the ultra-violet region af the , | will be the case. 
which disappeared on irtadiatiqn; at the same The practical application of these researches i 
time the uot lost the property of being pre- | the preyention and cure of rickets is obvious : bu 
cipitated by digitonin. Experiments on rats this is not ẹ very common disease, so that it i 
gested that the limit of anti-rachitio activity wil worth inguirmg if deficiency of these vitamins ma 
in the region of a daily dose of mgm. or leas. | play a part in other diseases or states of ill-healtl 

It is therefore probable that vitamin pre- Deva an analogy from the symptoms show 
cursor. is- really ergosterol: similar or identical | by rats suffering from deficiency of vitamin A, : 
sterols have been found widely distributed through- | is probable that this vitamin plays a part i 
out-the lower plants. Thence they must mam the various mucous membranes « 
their way- into animals, thus enabling the latter >the body in a healthy state, quite apart from an 
to develop pEr own anti-rachitic vitamin on | effect it has on proper in fact, deficieno 
se iat The anti-rachitio power de- of this vitamin has to the appearance 
veloped by cho l on irradiation, then, is due | xerophthalmia -in human beings just 
to contamination of this compound with ergosterol ; | experimental animals. 
from the intensity of the ultra-violet absorption At thé same time, increasing light is being throw 
spectrum it ap that this contamination occurs | on the relati onahip between vitamin D and th 
to the extent of about 0-05 per cent. : gr pes formation and decay of the teeth, a subject of ver 
tion also explams the impossibility of making | great importance. Mrs. Mellanby first demor 
anti-rachitio more than a small amount - of the | strated this relationship in the case of animalas, bt 
“ cholesterol.” the application to. human bei was not in 

Lees is known at the moment abont the nature obvious, since den decay occu 

troguemtly in 





of the fat-soluble vitamin A. Like vitamin D, in a parently -perfectly formed teetl 
l y however, found (Med. Re 
tiated from it, it ocours in the unsaponiflable | Oownch Rep., 1925-6, pp. 18 and 74) that teetł 
fraction of the fats and oils (notably odliver oil) | normal to naked-eye examination, may shor 


in which it is t. Following the’ work of | defecta of structure of both the enamel and dentin 
Drummond, T i, and other investigators, | when examined microscopically. Decay was almoe 
certain of its properties have become established. in these teeth, whilst only one-quarter c 
ie gl sil vol. 117, p. 522, and J. O. e well-formed teeth were affected. 

ond, H. J. Channon, and K. H. Coward, With O. L. Pattison, Mrs. Mellanby has in 


Biochem. Jour., 1925, ee Thus | vestigated the extension of caries in a 
the vitamin A t in the cholesterol-free oil dforen diete, and has found that ineroasing th 
obtained from he anaaporikable matter of cod- | vitamin D and decreasing the oatmeal has reduce 
liver. oil can be distilled at low pressure at a ths extension, whencom pared with lees eatisiactor! 
‘temperature of about 180°-220° C.: only small | constructed diets. 
amounts are obtained, the greater part of the The fact that apparently well: nourished peo peop 
purified oil consisting of unsaturated alcohols | give signs, in the structure of their téeth, - 
together with a certain amount of squalene. Even | specific vitamin deficiency in their diet, is of gree 
the product obtained in this manner is impure, so | interest. It suggests that the su ly of vitami 
that Drummond was unable to agree with Taka- has been madequate, and that m the competitio 
ashi with celeron othe dain advanced -by the | for the amount provided in the diet, the teeth fa 
latter that he had isolated the vitamin in a pure | to obtain their due share. This work brings th 
state. Drummond noticed that the growth- | problem of dental decay within the sphere < 
promoting activity was retained after destruction of | nutrition, and ts the way to effective: 
the hydroxyl group of the alcohols present, but was | tion: either diet must be improved th 
o always zp exposure to ita which | increased use of natural foodstuffs containin 
affected the unsaturated . More recently | the vitamin, or a palatable and cheap source « 
Rosenheim (Med. Res. Counoil a the vitamin must be available. The work on th 
has found that partial oxidation of ‘cholesterol | irradiation of ergosterol gives grounds for 
produces a substance which gives the colour reéction that it may be ible to provide, i 
characteristic of vitamin A (and & few other sub- e near future, vitamin m a y conocer 
stances). It is therefore possible that vitamin A | trated form, to be used either by i as a med 
n®y also be found to be a derivative of one of the | cament or for the enrichment of putage article 
sterols. of diet. N : 
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i Obituary. A 


Dr. W. COLLINGRIDGE. ’ 


R. WILLIAM COLLINGRIDGE, who died on 
April 29 at seventy-three years of age, went 
ıp to Cambridge as a young man, and while there 
«is medical ies were Interrupted by the circum- 
mtanoe that he volunteered surgical services to the 

"serbian Forces during the Turko-Serbian War. 

«is return to England he resumed his studies at the 
Jniversity and graduated in medicine. After two 
‘ears of private ice he was appointed (1880) 
Jedical cer ot Health of the Port of London, 
nd during his twenty years’ tenure of this post he 
contributed materially to the advances made in 
sort sanitary work. The period was an eventful 
«ne; for two continental epidemics of cholera 
eriously threatened Great Britain, and the 
neasures he devised and conducted were of great 

«ssistance in securing the immunity from infection 


vhich London, and the country generally, enjoyed. 
<n no small meagure are we indebted to Collingridge 
or the comparative composure with which we 


thould face such risks at the t day. 
Collmgridge’s special kno and experience 

æd him to me & t opponent of the old 

rractioe of ‘quarantine’; and this was the subject 


which he discussed, most ably, in his Milroy Lectures 
o the Royal College of Physicians (1897). - He 
naintained that no attempt should be made to 
nforce quarantine in & commercial country, now 
hat other more sasti measures of safety 


«vere available; and he gave opinions supported 
ny facta Aint. a des@nnca had’ certainly. bean 
yvolved. Quarantine was expensive; it often 
“sailed, ay eer RE vena and 
4t involved serious danger to those detain 

ships. -Sanitation, the medical mapection of pas- 
sengers and crew at some suitable mooring station, 
the -hospital isolation of infected. persons and the 
temporary detention of suspects, constituted a 
soheme which presented many advantages. These 
views have now met with a very wide acceptance. 
It was also during these years that he became `a 
warm advocate of improved sanitary conditions in 
the mercantile marine ; and he was a pioneer im 
securing such improvements, although the existing 
conditions still leave much to be desired. 

In 1901, Seri snap le re ited Medical 
Officer of Health for the Ci of ndon—a post 
which he retained until 1913. It was imeviteble 
that in this sphere of work also he would leave a 
ee as Sh of progress in measures to promote the 
public health. He ee the danger from 
oysters bred in waters polluted with human sewage, 
and his persistent advocacy of the adoption of 
protective measures led to useful progress towards 
safety. He extended these operations to what he 
styled “‘ the r man’s oyster ’’—the coakle—to 
the consumption of which he attributed, with good 
cause, MmU venteble illness. ' He always im- 

the publio health need for cleaner milk and 
id much to secure this in the City of London. 

After his retirement from public health official 

work, Collingridge still remained deeply interested 
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in public health matters. Throughout the War he 
j of AuxiliaryMilitary Hospital No. 112 
in Kent. He mamtaimed to the end his connexion 
with the Royal j Institute, of which he had 
been a member of Council and with which he was 


connected for nearly fifty years. 





Pror. D. A. QILOHRIST. 


By ‘the sudden death of Prof. Douglas Alston 
Gilchrist, fessor of agriculture, - University of 
Durham, E College, Newcastle-on-Tyne, 
on April 4, agricultural education and the agricul- 
tural ind of Great Britain have suffered a 
great loga. . Gilchrist was the son of a west 
of Sootland farmer, and after leaving school, spent 
twelve years in practical farming, in which period 
he secured a thorough knowledge of the practical 
work and problems of farmmg. Afterwards he 
commenced to attend agricultural and science 
classes at the Glasgow and West of Scotland 
Technical College, and later made his way to 
Edinburgh, where he graduated B.Bo. igen geet 
in 1889. In addition he obtained the senior 
certificate of the Royal Agricultural Society of 

d, and the diploma in agriculture of the 
Highland Agricul Society of Sootland. In 
1 he was granted, by vote of Convocation, the 
degree of master of science in the University of 
Durham 


r (North Wales), Readmg (south of 
England), and Newcastle-on-Tyne were the three 
centres of Prof. Gilchrist’s life work. He also 
visited Franoe, Holland, Italy, Germany, and 
Canada, with the object of knowing something of 
panei education, research, and the practice 
of agriculture in these countries. In 1902 he was 
appointed to the chair of agriculture at Armstrong 

and scientific director of the Northumber- 
land County imental Station at Cockle Park. 
The abundant labours of the twenty-five years 
are known and appreciated by a vast number of 
pean ee not only m Great Britam, but also 

over the world. He was best known for his 
research in connexion with grass and clover seeds 
mixtures, and the improvement of permanent 
grassland by means. of economic dressings of 
ph io Manures. ` 

Prof. Gilchrist came to Newcastle there 

were six academic members on the staff of the 
pial Department of Armstrong College. 

ere are now sixteen such members, mix of 
whom are advisers, the College being the northern 
provincial centre of higher agricultural education 
of the Mini of iculture. By his writi 
and lectures deliv in various parts of the 
country Prof. Gilchrist was well known all over 
England. The iments and demonstrations 
he organised at Cockle Park have had a marked 
effect upon farming in the north of England as. 
well as in other of the country. He was 
much beloved by his colleagues on the staff of The 
Agricultural Department and his many students. 
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I © News and Views. ? 


AT the recent monthly meeting of the Zoological 
Society, the Duke of Bedford presented the bronze 
medal of the Society to Keeper E; Bowman for the 
successful rearmg of the young male hippopotamus 
which was born in the Society's Gardens at Regent’s 

Park last August. -A similar award has-not been 
-made since the year 1872, when the last baby hippo- 
potamus was reared by Michael Prescott and Arthur 
Thomson. ‘This animal was “ Guy Fawkes,” who 
afterwards lived for thirty-six yeafs at the Zoo. In 
nine months the present youngster has trebled his 
birth-weight, which was m the region of a hundred- 
weight, and now seems to be well on the way towards 
equalling the record set up by his famous predecessor. 
Some interesting facts were tecorded at bis birth and 
during the time which followed. From the Keeper’s 
own observations in this case and previous records 
made by A. D. Bartlett in 1871 and 1872, the period 
of gestation for the hippopotamus has been fixed at 
240 days. The mother’s behaviour immediately 
before parturition. indicated that in Nature birth 
probably takes place in very shallow water or in a 
bed of reeds at the water’s edge. Although unable 
to stand or walk properly, the young one shuffled 
along on his knees into the water a few hours after 
birth and swam round the pond with his mother. 
After a time the mother submerged her body entirely 
and turned on her side. The young one immediately 
began to suckle under water, coming up to breathe 
at intervals varying from twenty to forty seconds. 
This he has continued to do up to the present time, 
although he has now cut a good set of milk teeth 
and is able to eat a certain amount of solid food. 
He has occasionally been observed to remain under 
water for so long as three minutes while suckling. 
. The average time for an adult hippopotamus to stay 
submerged is four minutes. 


Dr. A. C. D. A PEPEN ENEE E A E T T 
Royal Observatory, Greenwich, on May 11, after 
thirty-six years’ service, was educated at Marlborough 
and Trinity College, Cambridge. After a short time 
as assistant master at Lancing, he obtamed by 
competitive examination a post as junior assistant 
at Greenwich in 1891. Dr. Crommelin was a regular 
observer with the transit circle, sltaximuth, and 
Sheepshanks’ equatorial He had a wide general 
knowledge of astronomy and became an authority on 
qpestions connected with comets, minor planeta, dates 
end times of eclipses, etc. His frequent notes on 
comets and his annual reviews on minor planeta, as 
well as the physical ephemerides which he calculated 
dor objecta in both these groupe, have been of great 
service. It was Dr. Crommelin who suggested to 
. Dr. Cowell that they should calculate the 1910 
return of Halley’s Comet, and by the elegant method 
devised by Cowell, they predicted the return corréctly 
to two days. For this they received a prize offered 
by_the Astronomische Gesellschaft and the degree 
of D.So. from the University of Oxford. ° Dr. Crom- 
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mein went to the Salipaes of 1896, 1900, and 1905 
and had the good fortune to take part in th 
observations m 1919 which verifled the bending c 
light predicted by Einstein. He has served on th 
Counail of the Royal Astronomical Society since 190+ 
agd was secretary from 1917 until 1928. He ha 
also been on the council of the British Astronomice 
Association since 1896 and was president 1904-1906 
Dr. Crommelm is such an enthusiastic astronome 
that his work will not cease with his retiremen 
from Gfeenwich. He has for several years been th 
chief contributor of notes .in our Astronomica 
Column, and we hope to oontinue to have the 
advantage of his valuable co-operation. 


— AOOORDING to an announcement circulated by 
Science Service, of Washington, Dr. H. Fairfiek 
Osborn has reported to the American Philosophice 
Society the discovery of fossil bone implements i» 
Nebraska of Pliocene age. More than three hundre 
implements of forty different types have been found 
They are made of the fossilised bones of extinc’ 
animale—camels, horses, deer, elephants, and masto 
don. The exact locality of the discovery is not 
disclosed, beyond that it is in western Nebraska 
in order to protect the site. The first find was madı 
two years ago, and since then machinery has beer 
used in excavating the area. Two localities about 
75 yarda apart have produced most of the finds 
Dr. Osborn regards the implements as of undoubted 
human origin. Among them are akin dressers, awl. 
hike implementa, neck ornaments of strung bones, and 
a comb-like form that may be a tatooing implement. 
Eighteen of the types have been matched with 
counterparts from the ruins of cliff-dwellers of the 
south-west, and one can be nearly duplicated by a 
much more recent implement from a shell-mound in 
eastern America. Pending further mformation as to 
the geological evidence upon which the date of these 
implements, has been determined, judgment must 
remain in suspense, although the opinion of Dr. 
Osborn must be given full weight. The comparison 
with the implements from the cliff dwellings is not 
necessarily reassuring until we know the types which 
present these similarities and have indubitable 
evidence of thelr high antiquity. Should this be 
established, the discovery will give strong support 
to those who have favoured the human character of 
the tooth discovered in:the Pliocene of Nebraska a 


few yoars ago. 


Farapay’s lecture theatre at the Royal Institation 
was on May 18 the soene of a meeting of the Chemical 
Society and its distingyished guests, amongst whom 
was Lord Balfour, to hear the Faraday Lecture 
delivered by -Prof. Richard Willstétter, whose dis- 
course was devoted to a consideration of problems 
and methods in enxyme research. Taking Faraday’s 
experiments ‘‘ on the power of metals and other solids 
to induce combination of gaseous bodies” as the 


r 
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tarting -point in his discussion of organic catalysts, members of the Athensum, representing many 


-rof. Willstatter said that the catalyst may function 
ao degrees of association with the substrate 

rom fixation to approach, the continuous distribu- 
ion of electrical charges of the catalyst and the 
substrate mutually influencing one another. Plat- 
«num 18 capable of transferring hydrogen catalytically 
nly in the presence of oxygen, hence the oxygeriated 


latinum may be regarded as comparable with the — 


meyme -activator complexes. No single hypothesis 
a adequate to explain all the phenomena, but in 
mxyme chemistry no theory is so fruitful or so satis- 
actory as that assummg the existence of inteymediate 
‘ompounds between catalyst and substrate. The 
mhanoed effects produced by | mixed imorganic 
atalysts are closely analogous to the differences in 
ootency and specificity exhibited by such enxyme 
ystems as trypein and trypsin-kinase or papain and 
oapain-hydrogen cyanide. These catalytically active 
mixtures may be of the nature of new chemical 
sompounds ; the assumption that the admixture to 
mhe simple catalysts merely increases the frequency 
with which the catalytically active atoms stick out 
from the lattice is Inadequate. 

Pror. WOLSTITTER dealt also with the problem of 
the isolation of the enzymes in a state of purity, a 
problem which is in process of solution by taking 
advantage of absorption effecta af alumina, kaolin, 
Mead phosphate, etc., followed by elution with very 
«entle chemical reagents. No less should the method 
of preparation of an inorganic catalyst aim at in- 
«creasing as much as possible the efficiency of unit 
weight of the materia]. Prof. Willstétter gave 
examples of the use of the proceas of purification by 
adsorption in determining whether or not certain 
elements such as iron or phosphorus are essential 
<constatuents of the enzymes. ‘There is, however, no 
certain method of freeing the enzymes from protem 
derivatives. The tenacity with which proteins cling 
to enzymes threatens again and again to impose the 
conclusion that the enzymes are of a protein character. 
Invertaad can, however, be freed almost completely 
from vatious chemically recognisable substances of 
high molecular weight without loss of activity or 
stability. The highest degrées of enzymic purity 
hitherto obtained haye been achieved by a process 
of fractional adsorption on a finely divided pre- 
cipitate, whereby an enzyme can be separated even 
from the products of its inactivation. In many cases 
there are indications as to which atomic groups of an 
enxyme are responsible for ita union to an adsorbent, 
and delicate gradations in adsorptive power are 
determined by differences in the constitution of the 
particular gel employed. The only property of 
enzymes which is independent of their varying degree 
of purity is, apparently, their qualitative specificity, 
It is even posible, in certain cases, to ascertain the 
particular. atomic group of the substrate molecule 
towards which the enzymic activity is directed. 


Ix addition to the official welcome given to Prof. 
Willstatter by the Chemical Society, a number of 
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branches of biological and, chemical science, enter- 
tained him at dinner at that Club on May 17. Prof. 
H. E. Armstrong was in the chair, and by the kind- 
neas of the director of the Royal Botanic Gardens, 
Kew, the table was decorated with some of the 
flowers of which the pigments have been investigated 
by the guest of the evening. When, in 1913, Wil- 
stétter and Everest described their work on the 
pigment of the blue cornflower, which they called 
ee they laid the foundation of the fuller in- 
tion of thea anthocyan pigmenta that has been 
duce oped so successfully since that date, with the 
result that the colourmg matters of the rose, pelar- 
gonium, viola, peony, hollyhock, cherry, and many 
othr flowers are now known. Prof. 
made a felicitous referepoe to an extract from Walt 
Whitman’s ‘‘ Leaves of Grass’’ in proposing the 
toast of Prof. Willst&tter at the dimner: 
“ A Child said, ‘ What is Grass?’ fetching it to me 
with full hands. 

How could I answer the child ? 

I do not know what it is any more than he. 

I gueæ it must be the flag of my disposition, out of 

hopeful green stuff woven.” 

Prof. Willst&tter was welcomed as the man who had 
so greatly helped to draft what must finally be the 
answer to the child’s question, at least in respect to 
the mingled greens and yellows which make up the 
beauty of plant colours; and Prof. ex- 
preased the hope that he would return to this field of 
inquiry and discover new secrets in it. 

I~ a report from Cairo, Dr. Reisner states that at 
the moment of closing down-operations for the season, 
the Harvard-Boston Expedition has made another 
discovery of no Httle importance at Giza. While 
excavating the burial chamber of Queen Hetepheres 
discovered two years ago, the clearmg of the Royal 
Necropolis eastward of the Great Pyramid has pro- 
ceeded simultaneously, and here, on what was 
intended to be the last day of the ssason’s work, a 
doorway in the rock was disclosed which proved to 
be the entrance to the tomb of Meresankh, a grand- 
daughter of Khufu (Cheops) and great-granddaughter 
of Queen Hetepheres, wife of Seneferu. It appears 
that three halls of the funerary chapel have been 
discovered. Statues and statuettes stand in niches 
in the walls; but the special feature of the tomb is 
the decorations in relief and colour. Some of these 
were added after the original decoration, one being 
of a son of Neweserrasnkh, a king of the Fifth 
Dynasty who claimed royal descent from Queen 
Meresankh, possibly being her grandson. “This gives 
six generations descended from Queen Hetephereg 
represented here, extending from the Third to the 
Fifth Dynasty. According to the account given in 
the Times of May 19, all the figures show the ohar- 
act&ristic physique of the family of Cheope, & receding 
chin, stumpy build, and obesity. One o 
feature of the report is that a representation in relief 
of Hetephéres, daughter of Khufu and mothe? of 


+ 792 


NATURE 


[May 28, 1927 





Meresankh, has short yellow or red hair. This is the 
earliest representation of that variant of pigmenta- 
tion among the dark-haired Egyptians, and opens up 

-an interesting fleld of speculation as to racial 
admixture at this early date. j 


A MEMORANDUM on the inscription of Darius L 
recently discovered at Hamadan has been submitted 
by Prof. E. Herzfeld to the Indian Archwological 
Department. The record, which was engraved in 
three languages, old Persian, Elamite, and Baby- 
lonian, on each of two tablets of gold and silver, 
fixes the limita of Darius’s empire *“ from the Saka, 
who are beyond the Sugd as far as the Kush, from 
the Hindu as far as Sparda,” According to an 
account in the Times of May 19, Prof. Herzfeld con- 
cludes that Darius added Hindu to his conquests, in 
516 B.o. More Important than his determination of 
the date, however, is bis identifloation of Hindu with 
the third Indian sculptured figure of Darins’s tomb, 
the other two being Gandara and Thatagush. The 
location of the last named had not hitherto been 
determined, but it is now suggested that the specific 
mention of Hindu, that is, Sind (Persian H = Indian 
8), and Gandara occupying the Kabul River Valley, 
Swat and the country around Taxila, fhrea Thataguah 
(Persian Satagua, Indian Satagav—‘‘ having a hundred 
head of cattle”) as having inhabited the Punjab. 
The mscription has a further significance in its 
bearing upon early racial distributions, for in giving 
the location of Saka as beyond the Sugd, Prof. 
Herzfeld holds that it throws light on the home of 
the, kindred tribes -which occupied the country 
between the Danube and central India and founded 
the empire which extended from Seistan to Malwa in 
central India. 


Anana a cha Coan diet tie 
National Union of Scientific Workers, held at Caxton 
Hall, Westminster, on May 21, it was decided to 
change the name of the society to ‘“‘ The Association 
of Scientific Workers’ in accordance with the votes 
cast by members and potential members for each of 
three titles, “‘ The Association of Scientific Workers,” 
“ The Association of Scientiste,’’ ‘The Institute of 
Scientists.” It was also decided, in order to give 
every qualified scientific worker in Great Britain the 
opportunity of becoming a member of the’ society, to 
make the subscription rate, as from Jan. 1, 1928, a 
minimum of.ten shillings, leaving it to members to 
increase this amount according to their means. In 
veew of the attitude of the Government towards 
professional organisations, as outlined by Mr. Ronald 
MoNeill, the folowing resolution was put and passed 
unanimously: “That this Council Meeting of the 
Association of Scientiflo Workers calls on HM. 
Government to amend Clause 5 of the Trade Disputes 
and Trade Union Bill m order to make it clear that 
civil servants in professional and technical grades 
are not deprived of the right to organise in ther 
respective profeasidhal organisations; which have for 


thejr principal objects the maintenance, of a high 
standard of professional attainment and the general 
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improvement of status and conditions of servic 
among their members, by whatever authority em 
ployed, as well as the spread of scientific knowledg 
and the increase of public support for scientific work 
It reminds H.M. Government that H.M. Governmen 
has adopted the policy laid down m the Report a 
the Committee on State Servants that the profeasions 
man in the Civil Service, unlike any member of th 

tive or fighting services, ahould relate hi 
pey and position with those of his profesiona 
brethren in the outside world, which implies that th: 
profeasional civil servant should be organised witl 
his bretkren in outside occupations.” 


Dorga the past few days, long-distance flights by 
aeroplane have been well to the fore. Nungesser anc 
Coli set out on May 8 from Le Bourget, near Paris 
to croas the Atlantio,.but at the time of writing, ni 
news has been received of them. On May 20, twi 
long - distance journeys commenced. Capt. Charles 
Lindbergh took off from Roosevelt Field, Long 
Island, New York, at 7:50 a.m. with the intention oj 
making & non-stop fight to Pans; and Flight 
Lieutenants C. R. Carr and L. E. M. Gillmans started 
at 10-42 a.m. from Cranwell Aerodrome, Lincolnshire, 
on & non-stop flight to India. Capt. Lindbergh landed 
at Le Bourget at 10-30 Px. on May 22, having 
flown some 8500 miles in 83} hours. His machine 
was & Ryan monoplane fitted with a 220 h.p. Wrighi 
“ Whirlwind ” engine and he oarried 448 galloni 
of petrol. His course was along the American and 
Canadian coast to Newfoundland, across the Atlantic 
by a northerly route, along the south coast of Ireland, 
to Cornwall, Cherbourg, and Paris. Capt. Lindbergh 
was alone, and his feat was a noteworthy achievement 
of skil and endurance. Only once before has the 
Atlantic been crossed in one stage of‘flying and that 
was in 1919, when Alcock and Brown, flying a Vickers- 
Vimy machine, left the coast of Newfoundland at 
4-28 GM.T. on June 14 and landed at Olifden, 


Ireland, at 8.40 G.M.T. on June 15, having flown 


nearly 1900 miles. Lieuta. Carr and Gillman, on 
their attempt to reach India, flew a Hawker Horsley 
‘day bomber fitted with @ 650-700 h.p. Rolls-Royce 
“Condor” engine, and carrymg 1100 gallons of 
petrol The total weight of the loaded machine was 
14,200 Tb., as against the 4750 lb. of Capt. Lindbergh's 
monoplane, which was of course specially designed 
for the Atlantic flight. Lieuts. Carr and Gilhnan came 
down in the Persian Gulf 45 miles south-east of 
Bandar Abbas at 8.15 P.x. on May 22. Both airmen 
were picked up by a passing veesel, but their machine 
was lost. They appear to have covered about 
8500 miles in 80-82 hours. 


On May 4 occurred the centenary of the death of 
Mark Beaufoy, F.R.S., who assisted to found the 
Society for the Improvement of Naval Architecture 
of .179] and to whom we are indebted for a long 
series of experiments on the resistance of bodies 
moving through water. Beaufoy’s experiments, de- 
scribed in his ‘‘ Nautical Experiments;’’ were oarried 
out im the old Greenland Dock and extended over 
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the years 1793-1798. It is said the experiments 
cost between £20,000 and £30,000 and that most’ of 
this was found by Beaufoy himself. The histosy of 
the Bociety and Beaufoy’s work was the subject of 
& paper to the Institution of Naval Architecta by 
Mr. A. W. Johns in 1910. Beaufoy was born in 
1764, and was the son of a brewer. When twenty- 
three years of age he visited Switzerland and yas 
the first Englishman to climb Mont Blanc, reaala 
the summit on Aug. 9, 1787, six days later than 
Saussure. In later life he turned his attention ta 
Tmagnetism and astronomy, and “was one of the earliest 
members of the Royal Astronomical Society, to 
which his son afterwards presented his instruments. 


Taa Proceedings of the Cambridge Philosophical 
Sooey, Biological Soences, has changed ita scope and, 
under the title of Btological Reviews and Biological 
Proceedings: of the Cambridge Philosophical Sooiety, 
will take the form of oritical summarie of recent work 
in special branches of biological scienoe. The con- 
tents of voL 2, No. 2, give an excellent idea of the aims 
of the publication in its new guise. It contains three 
articles, the first of which, by M. Abeloos, deals with 
the theories of polarity in the phenomena of regenera- 
tion. After a review of recent work in this field, ML 
Abeloos concludes that Loeb’s theory of formative 
substances, if apparently providing a satisfactory 
interpretation of the facts of regeneration in planta, is 
insufficient when applied to the animal kingdom. He 
is of the opmion that the theories of Child alone pro- 
vide any approach to's complete explanation of the 


quantitative, qualitative, and physiological] aspects of 
polarity. Dr. F. H. A. Marshall discusses the condi- 


tions governing parturition and recent investigations 
which seem to throw light upon the problem. He 
shows that parturition is not the result of one or 
two factors but of a combination of conditions all con- 
tributing to the end in question. These conditions 
are analysed in the light of recent research. In a 
briliant review of the mechanics of vertebrate 
development, Dr. G. R. de Beer summarises the work 
which has been done and the results achieved in the 
experimental study of the early development of 
vertebrates. If this number can be taken as indica- 
tive of the aims and scope of the journal for the future, 
it oan be stated at once that it will meet a long-felt 
want, The articles are comprehensive in character, 
critical in outlook, and masterly in treatment. ‘Bio- 
logical workers will weloome such authoritative 
summaries of current work, and university teachers, 
in particular, will be grateful for such valuable help 
in their struggles, often under the most adverse con- 
ditions, to keep pace with the bewildering multiplicity 
of developments in biology and, the ever-increasing 
scope of the science. Biological Reviews deserves the 
support of all workers in this branch of science. 


Tma annual report of the Institute of Physics for 
the year 1926, which was received and adopted at 
the annual general meeting held on May 16, refers 
to the changes which have been made i in the honorary 
secretaryship and secretaryship of the Institute, 
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already announced im our columns, consequent upon 
the resignation of Prof. A» W. Porter and the death 
of Mr. F. 8. Spiers. The report shows a steady 
increase in thé membership of the Institute, and refers 
to revised regulations for the admission of students 
which are intended to make the student membership 
more attractive to those who are not yet in a position 
to apply for corporate membership. Particulars are 
also given of the arrangements which are being made 
at the new offices of the Institute at 1 Lowther 
Gardens, Exhibition Road, South Kensington, London, 
8.W.7, wherebyethe Institute will undertake at the 
new offices, on behalf of the Physical and Optical 
Societies, routine work such as correspondence in 
relation to membership and subscriptions, and the 
control of stocks and sales of publications. The 
arinual exhibition of thesPhysical and Optical Societies 
is included in this arrangement, and the exhibition 
will in future be organised from ] Lowther Gardens, 
and controlled by a committee of representatives of 
the two societies, to which the secretary of the Institute 
will act as secretary. A fund for the furnishing and 
equipment of the offices has been raised largely on 
the initiative of Mr. Robert W. Paul, chairman of 
the Finance Committee, and generous contributions 
to this fund have been made by members of the 
Institute and by a number of firms. ‘The editor of 
the Journal of Sotentijic Instruments reporte the 
Batasfactory progress of this publication, and announces 
that under the new editorial arrangements it is hoped 
to extend the manufacturing sections of the Journal. 


TEH ‘second of the conversaziones of the Royal 
Society this year will be held on June 22. 

Tue Safety in Mines Research Station at Harpur 
Hill, Buxton, will be opened by Viscount Chelmsford, 
chairman of the Miners’ Welfare Committee, on 
June 14. 

De. Max WEBER, emeritus professor of zoology in 
the University of Amsterdam, who is an authority 
on Marine mammals and fish, and has for many years 
engaged in oceanographic work, has been awarded 
the Agassiz Medal -Byurne U.S. National Academy of 
Sciences. 

Taz following have been elected honorary members 
of the Russian Academy of Sciences: Prof. Albert 
Einstein (Berlm), Mme. Curie (Paris), Prof. W. 
Nernst (Berlin), Prof. A. A. Michelson (Chicago), and 
Prof. M. G. Mittag-Leffler (Djursholm; Sweden). 

Tam tenth Silvanus Thompson memorial lecture 
of the Rontgen Society will be given at 8.30 en 
Tuesday, June 14, in the Barnes Hall of the Royal 
Society of Medicine, 1 Wimpole Street, W., by Sir 
J. J. Thomson. The subject will be “ The Structure 
of the Atom and Radiation.” ~- ° 

Dr. E. H. Raynes will deliver a lecture, to be 
followed by a discussion, on the solar eclipse of 
Jung 29 at a special meeting of the Physical Society, 
to be held on June 3 at 5 p.m, at the Imperial College 
of Science and Technology, South Kensington. 
Fellows of the Society are mvited to take friends to 


the meeting. 
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Ar the annual general meeting of the Manchester 
Literary and Philosophieal Society, the following 
officers were elected : President, Prof. W. L. Bragg ; 
Vice-Presidents, Dr. G. H. Carpenter, Dr. O. T. 
Jones, Dr. H. Levinstein, Dr. R. S8. Willows; 
Secretaries, Mr. John Allan, Prof. E. A. Milne; 
Treasurer, Mr. R. H. Clayton; Librarians, Mr. 
C. L. Barne, Dr. J. O. Withers ; Curator, Mr. W. W. 


APPLICATIONS are invited for the following appoint- 
ments, on or before the dates *mentioned :—An 
assistant lecturer in agricultural chemistry at the 
East Anglian Institute of Agriculture, Chelmsford 
_ —The Clerk of the Easex County Council, Shire Hall, 
' Chelmsford (June 4). A demonstrator in the depart- 
ment of organic chemistry of Bedford College for 
Women—The Secretary (June 8). A senior and a junior 
lecturer in comparative anatomy and embryology in 
the Natural History Department of the University of 
Edmburgh—The Secretary, The University, Edin- 
burgh (June 10). A lecturer in chemistry in the 
University of Reading, preferably with physical 
chemistry qualifications—The Registrar (June 10), 
An assistant lecturer and tutor in social science 
at the London School of Economics and Political 
Science—The Secretary, London School of Eoo- 


f 


_ Taa Comma Toran SoLraR Eoriesa.—As an 
example of'the' general interest in astronomy that 
is being awakened by the approaching ecli we 
may mention a pamphlet by Mr. A. J.” kes, 
Bo Librarian at Wigan, in which he gives a 
het ot the astronomical books in that Library, 
together with partitulars and a map of the eclipse 
track. The map seems to place Wigan too far from 
the zone of totality ; it is placed five miles outaide, 
but the map issued by the Ordnance Survey places 
it nonaidarabiy closer. The author seams to be in 
error in saying that the eclipse of August 1999 will 
not be total in Cornwall; it is true that calculations 
havenot yet been made using Brown’s tables of the 
‘moon, but fairly trustworthy calculations indicate 
that the Lizard and several miles to the north of it 
will a Pier eclipse. . 
The 


of books on astronomy is grouped 


under 28 different headings and occupies 8 i 

It is to be hoped that it may lead to a I of 
pular interest in astronamy, such as wdb awakened 
y the Norwegian totality of 1896. 


New DETHEMINATIONS OF THR VELOCITY oF LIGHT. 


—The velocity of light in taouo 18 a constant of. 


fendamental importance in modern science, and it is 


that the utmost attainable accuracy should. 


be ai at in determining its valué. Great interest, 
therefore, lies in the i ta started. in 1924 by 
- Dr. A. A. Michelson at Mt. Wilson, with the object of 
fe ene ihid ia por aint tity. The method 
ora aal empploved swan a a boon of light from 
` an octagonal mirror at Mt. Wilson to a station 22 miles 
distant, whence it was reflected baok (by a fixed 
mirror) to the first mirror, and finally into a nficro- 
meter eyepiece. The nal mirror was rotated at 
such a speed that it moved ighth of a turn during 
iy, aaa of the beam of light to the distant station 
and back (44 miles). The returning beam was thus 
received. on the su ing facet of the rotating mirror 
at the same angle as if the latter were at reat. Tho 
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nomics and Political Science, Houghton Street, 
W.C.2 (June 15). An assistant lecturer m applied 
electricity at the University College of North Wales, 
Bangor—The Secretary and Registrar, University 
Collgge of North Wales, Bangor (June 15). An 
assistant lecturer in mathematics in the University 
of Sheffeld—The Registrar (June 15). A professor 
of pathology at St. Bartholomew's Hospital Medical 
Co —The Academic Registrar, University of 
London, South Kensington, 8.W.7 (June 20). A 


profeasor of agriculture and a lecturer in entomology 


and zoology at the Imperial College of Tropical 
Agrictulttre, St. Augustine, Trmidad—tThe Secretary, 
Imperial College of Tropical Agriculture, 14 Trinity 
Square, H.0.8 (June 29). A temporary research 
officer under the Foot-and-Mouth Disease Research 
Committee of the Ministry of Agriculture and Fisheries 
—The Secretary of the Committee, Ministry of 
Agriculture and Fisheries, 10 Whitehall Place, 8.W.1. 
A Secretary and bursar of the South-Eastern Agri- 
cultural College, Wye, Kent— The Principal. A 
research assistant at the Government Laboratory, 
Porton—The Commandant, Experimental Station, 
Porton, near Salisbury. Chemists in the establish- 
ment of the War Department Chemist, Woolwich— 
The Permanent Under-Secretary of State, War Office 
(F.6), London, 8.W.1. è - 


- Our- Astronomical Column. 


velocity of rotation required gave, by a simple calcu- 
lation, the velocity of light in air. “This apparatus has 
been slightly modifed and improved m the later 
series of observations made by Dr. Michelson. . Rotat- 
ing mirrors of various types are used, some of steel, 
ihe of classé with ight, twelve, and sixteen faceta ; 
the resulta from the t mirrors being in excellent 
agreement. These latest I ta are described in 
the Astrophysical Journal, vol. 65, p. 1, m which the 
final value of the velocity of light ən vacuo is given as 
299,706 km./sec: The success so far attained has led 
to the consideration of an extended base line, and it is 
hoped to continue the work with a distant mirror on 
Mt. San Jacinto, 82 miles from Mt. Wilson. 


ROYAL Asrronomican Soouery’s Annual RHPORT. 
—The annual rt of the Council of the Ro 
Astronomical Society (Monthly Notices, Feb. 19 
contains the usual valuable summary of astronomi 
progress are the year. In particular a lengthy 
section by “ H. D.” on variable stars may be men- 
tioned, which summarises all the important Bop aes 
published on this subject during the year, and gives 
copious references. e fact that more than a third 
of this article is devoted to Cepheid Variables ahows 
that the recent revival of interest in these objects is 
still being maintained. A valuable innovation has 
been introduced by “J. A. C.” in the sections on solar 
research and stellar spectroscopy. This conmasts in & 
classified bibliography at the end of each section 

iving references to all relevant papers published 
dieing the year, 1 j those not specifically 
mentioned in the text. This will be orpona tt by 
those specially interested in solar and pay 
and is & which might advantageously be 
extended to the other sections. In addition to the 
notes on astronomical progress,’ this issue contains 
obituary notices of deceased fellows, annual rapona 
of observatories, and the presidential addrees ot Dr. 
Jeans on the occasion of the award of the Society's 
Gold Medal to Prof. Schlesinger. 


- 
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* Research Items. í 


Maor: Games.—A valuable monograph by Mr. 
ladon Best on the games and pastimes of the Maori 
as been published under the direction of the Board of 
thnological Research of the Dominion Museum, N.Z., 
‘ Bulletin No. 8, “Not only is thé account of Maori 
umes given by early travellers ign but, owing 
) the disapproval of these games by t misslonarieg, 
otwithstanding their Halse chie wicker. few of them 
arvived until the inning of the present century. 
ike other features of Maori life, the arts of amuse- 

«ent were attributed to a mythical origi r. The 
meactice of the arts of Ruhanui follo the rising of 
«/hanui (the star Vega) when the main crofe were 
Bt ted. Indulgence in games thus depended to 
me extent on the leisure afforded by seasonal 

scupations, but were also played at night. 

he recreations may clasaified into (1) children’s 

ames played at all times; 

might or at free times when members of two or more 
«milie met in a house or on the village eel 
Mm) at large meetings such as ceremonial feasts, 
arvest festivals, etc., when members of one or more 
ib-tribes together, contests of skil or 

forming 6 special feature of the occasion ; 

me (4) specially arranged contesta between members 
Me di t village communities, in i canoe 
Pa dart throwing, posture dancing, and hike, 

te-flymg contestas were also held. Certain of the 

ames, auch as the duels and combeta in the school 


as recreation but also 
3 @ training for the arte of He Aine a Rapa a tea 


ed as an essential in a girl’s d 
.onograph includes in ita scope a 
mud y 

Maori did not use stringed instruments, but only 
ind and percusion. 


BuaAR BEET IN Exarann.—Mr. G. Turville Brown, 

l ae No. 507 of the Surveyors’ Institution, gives 
account of the British beet industry. 
‘eginning with a general history of the industry, 
æ shows that ie introduction and Revel 
m beet sugar in ‘can be traced largely to 
olitical conditions, and that the chief reasons why 
: was not ible-to establish ita cultivation in 
ngland earlier were the facts that the bulk of 
he beet exported from the Continent, & practice 
a00 by vernments with bounties, 
«ame to Great Britajn, that British interests were 
argely vested in the production of cané sugar in the 
sr tih Emprre. The first attempt to introduce the 


and detailed 


sultivation of sugar beet into England in 1870 was’ 


unsuccessful, and éven in 1921 the revived industry 


<affered heavy loas in spite of Government aid. The. 


of the Beet Sugar Subsidy Act in 1925, how- 
‘ver, details of which are appended to the paper, has 
esulted in the in attaining national importance, 
ind in the first year five of the ten factories showed 
» profit. Although in comparison with countrie 
vyhere the growers are experienced the tonnage 
+btained 1s low, the quality and sugar content have 
soar high, wad whan ths Tarner tas leant to cuales the 
est use of the by-products, namely, the fodder 
ortion of the crop, there is augury for the 
access of the Industry in Great Britain. With regard 
o the return which the farmer receives, an a 
igure based on the prices for 1925 and 1926 shown a 
t10 profit on æ 10-ton crop, without including the 
‘eeding value of the residual tops and leaves. Further, 
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(2) games played at” 
area, hypothems, and particularly to those 
Parnell i 


the songs and musical instruments. The ' 


male tortoi 


any increase in the cultivation of a profitable root crop 
would help to check the medern tendenoy of pares 
ea a A era TE FE Le, 
England and the lowlands of Scotland are quite suit- 
able for sugar beet, and indeed Great Britain, in being . 
leas liable to late frosta, has a distinct advantage over 
northern Europe. The importance of this 1s manifest, 
gince much seed-selection work is being carried out 
in Holland with the view of securing a variety able 
to withstand late frost without going to seed. Some 
pointa with to the’ choice of suitable factory 
sitea, and the of working which will secure 
the test poasible economy, are included, matters 
whioh will ve themselves all the more important 
to the life of the industry as the subsidy decreases. 


AGE AND ARnga.—In an article in the Quarterly 
Review of Biology (vol. 1, No. 4) Dr. J. C. Willis 
replies iw part to various oriticiams of the age and 

ot Prof 


‘in the same journal (vol. 1, No. 2). Man 
pomts of difference are mvolved, some of whi 
cannot at present be settled. For oe as regards 
rate of distribution, Wills estimates paced 
fruited Dipterocarp trees of Malaya an e Philip- 
pines would be dispersed at the rate of 100 miles in 
60,000 years, while Fernald points out that nearly 
the whole of Canada must have been forested from 
farther south since the retreat of ‘the ice AE Sa 
than 25,000 years . Notwithstanding the rapi 

“Willis concludes -that generally 
whole associations of planta must advance. 
but with extreme slowness. Again, the need is recog- 
nised for distinguishing between local endemiœ and 
epibiotios or survivors from a r area; and the 
fossil history, which often cannot be traced, must also 
be considered. in, it a that, e.g. in the 
Ericas of South Africa, a wile angie northern form 
has qui produced a whole series of new local 
after what must be ed as favourable 
conditions for the genus. Willis insists upon the 
necessity of treating hia resulta statistically, but it 
appears unnecessary to make the improbable as- 
sumption that new species have gene arisen as 
the result of a smgle mutation. His work has brought 
fresh interest to the old problems of distribution ; 
and further ee should show in how far 
time, which no one 1e8 18 & factor in dispersal, can 
be disentangled statistically from the many other 
factors such as barriers, the rate and conditions of 
variation, eto., which will play a part in AES 
the area occupied by a particular species or group o 
species at a particular time. P 
TORTOJSESHELL CaTs.—The torien = Bsa 
mams & tic an , altho the work o : 
Bisbee and A Miss Gee Herd m (Jour. Genstics, 
voL 18, No. 1) sheds further light on the subject, 
Normally tortoiseshells are females derived from 4 
croas between ow and black, but m rare cases a 
ell may occur. Numerous theories 
have been put fo to explain these and related 
facts. It appears that either there is a difference in 
the domimance of black and yellow in the two sexes 
or both colours are sex-lmked. The authors favour 
the latter view, having found that all yellow cats of 
eithes sex have a few scattered black hairs. In the 
breeding I ts an anomalous -yellow female 
appeared, which showed and transmitted a very small 
amount of black . This is accounted sor Dy 
a theory of’ fractionation of a -factor—yellow; the 
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‘anomalous yellow’ and black being regarded as a that do not dgpend on the quality of the water, suc 
series of multiple allelomorphs. as metal and wood industries, preservin 
glass and rubber works; and secondly, industries 1 
Naw Corron Sprorgs.,—Five new species of cotton | whjch numbers of population are more importen 
have reer Bobras desorbed by Messrs. Ô. F. Cook | than any other factor, as flour mills, confectioner, 
and J. W. Hubbard, who = Al a account of | printing, gas-making, eto. The industriee depender 
these ive cottons in E vol. 17, | on the quality of water, whioh imalude 108 
No. 12. They were found among desert vegetation | textiles, leather and paper, within the last 


or in door-yards and along roadsides in the provimces 
of Sonora and Smaloa m north-western Mexico. One 
speciés, Gossypium Morrill, found in natural 


ercial 
ilbties. G. contextum has the in peculiarity 
that numerous additional fibres reales ots 


inner walls of the oarpels, but it is not yet certain 
that they are actually attached to the wall. Another 
desert G. davidsoni, has no lint, but only a 


short brow: furr, on the seeds. The different types 
are well illustrated by plo hs, and some of 
them will be useful for crossing the cottons in 


cultrvation. 


AGRIOULTUBE IN Niguaia.—The fifth annual 
bulletin (1926) of the Nigerian Department of Agri- 
culture contains the reports of the various agri 
cultural stations for the previous year, together wi 
a number of papers dealing in detail with some of the 
Investigations in progress at the different centres. A 
scheme is which of necessity will extend 
over a long term of the object of which is to 
increase the production of palm fruit, but angen ne 
administrative considerations, arising aie pone 
the manner of ownership of the groves, ten ‘oth: 
crease the difficulties entailed in out any 
improvements. The ground-nut at is another 


Important industry, but blems, 
whieh if solved would greatly enhan ue of the 
product. ved would greally enhanoo the value of tho 
suitable preparation for export, such as eficient 
decorticating, grading, and packing, are some of the 
principal jects under t consideration. An 
ımproved method for the extraction of palm oil by 
natives, the Cooker-Press process, is described and 
ita advantages over the current methods pomted 
out. Research as to the most suitable preparation 
of palm nuta before cracking, and the subsequent 
treatment of the nuts and kernels affords another 
example of investigations which are likely to prove 
of immense help to the native industries. V 
trials, cultivation and manurial ta of 
kinds, are from the various agricultural 
stations, and id diseases of cotton and, to a 
_ less extent, ee a ee 
beetle, are being investigated. i 


Water AND INDUBTRIAL DHVBLOPMANT.—The re- 
ee ee ee 


a WO Ga in nited States is discussed by 

Collins in Water Supply Paper 559 (United 
nae Geological Survey). supply of water is 
& factor of-equal importance with raw 


power, labour, and transport, in deciding the location 
and growth of manufactures, and though water can 
ee ee 
y too great in manufactures that require 
feae quantities of water of definite quality. A oom- 
parison between the location of industries fifty years 
ago and the present time appeara to ahow thee eott 
water was then more im t than it 19 now, moe 
manuf ing activity increased moet rapidly 
States which have hard water. However, Mr. 
Iins shows that- the po h of geen hard 
water regions is mainly o first, industries 
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yeal 

have grown almost entirely in those States where tb 

is soft or only slightly hard, and they do nc 

show any tendency to shift fectn those ons. ‘Th 

brs subject is treated statintioally an ilustrate 
ution mape, 


Iron Onm IN WESTERN Canana — Meers. G. / 
Young and W. L. Uglow have provided an account i 
the iron ores in the western part of Canada in a recer 
memoir (Canada. De ent of Mines; Geolo 
Survey. Eoonomio logy Series No. 'B: Vo 
British Columbia and Yukon. (No. 2003.) 40 a 
Ottawa: F. A. Acland.) It must be admitted th 
from thb economig point of view the re bead del ts 
oularly hopeful. ere are 24 deposits listed 
to contain upwards of 25,000 tons of iron ore; tl 
amount of ore conmd to be almost certain) 
present is only 187,000‘tons; the amount of a 
probably present is estimated at 1,200,000 tons an 
the total possible ore contents only 5,000,000 tons 
these figures refer to magnetite deposita, of which t) 
greater part of the iron ore deposits in the area di 
cussed, consist; with a oouple of exceptions | 
deposits rich in apatite, all the known magnetr 
deposits are of Bessemer ity. There are also 
few deposits of limonite, but these do not appe 
to be af any great importance. Furthermore, tl 
difflculties of transport in several cases are at preses 
v serious. The rt considers that the may 
netate deposits of the coast districts must be looks 
te ecg iets ct A a a as 

support an iron-making industry in Briti 
Co ane but evidently the prospects of such s 
industry being formed.on an economio basis do ni 


at present appear to be very promising. 


Tra ORIGIN oF Mmerronrres—In Gerlands Bettrd: 
z. Geophysik (1927, pp. 195-222), R. Schwinner di 
cusses the origin of meteorites in tar detail the 
has hitherto been attempted. e suggests thi 
meteorites cannot be descendants from any part : 
our solar system, but that they form a cosmic clou 
which the solar system entered for the first time i 


early Quate time. This deduction is base 
partly on the orbits of meteorites and y on tł 
remarkable fact that no meteorites m beds ı 


Tertiary or older formations have ever been discovere 
The origin of the cosmic cloud is ascribed to a collisic 
between two small stars which is estimated: to hay 
occurred between 101° and 10% years ago. It 
claimed that the structure of meteorites supports tl 
view that they oe formed like explosive tuffs ar 
eae fae The them cooled rapidly in a wee 

Though meteorites as a whole me 
provide a kind of cross-section thro a former 
existing heavenly body, the supposition that thr 
provide any information as to the interior of the ear 
must be regarded with extreme caution. As to tl 
origin of taktites, the author is unable to deck 
whether or not they are of meteoric origin. 


FBRACIIONAL PRECIPITATION or Banrom a2 
RADIUM CHEROMATES.—Several methods are ava 
able for the tion of radium rere I 
fractional precipitation. In the of t 
American Chemical Society for March, Henderson ax 
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(racek describe a method of separatiqn by means of 
30 chromates which compares very favourably with 
he best of those previously employed. In eral, 
he radium-barium solutions were with 
ydrochloric acid followed by definite quantities of 
otassium chromate solution. Partial separation 
allows from the fact that barium chromate is 
ppreciably more soluble than the correspondi 
Satin sal Vide ahoa may bo d wi 
dvantage when the radium content of such mixturte 
ı too small to be treated by the chloride method. 


CoamroaL TRRATMENT OF FLOoUR.—We have 
eceived a copy of the Report of the ental 
rormmittee AA has been considering the tréatment 
f flour with chemical substances, published by HM. 
Itationery Office (6d. net). Chemical substances are 
otroduced into flour in the first case as bleaching 
gents, and secondly as improvers, which are said to 
nhance the natural ing qualities of the flour, 
rhich may be deficient in one or more respects. 
mong these substances are calatum and ammonium 
“id phosphates, persulphates, chlorine, nitrogen 
richloride, nitrogen peroxide, nitritea, and benzoyl 
veroxide. - 
og and improvi 
ul trichloride, and benzoyl 
wwoided. An alternative me 


roperties are oonsiderably improved, and under 
Ñ taolf may be used as an 
mprover. At least one mill has discontinued the 
we of chemical improvers in favour of the physical 
aethod. 


THERMAL DIBSOOILATION OF [ODINE AND BROMINE. 
—The method usually employed for the measurement 
if the dissociation of iodine and bromine, namely, by 
neasuring the pressure produced by a known amount 
f halogen sealed in a quartz bulb of known capacity 
a the presence of an inert gas, has yielded values 
vhich are in poor agreement with those predicted by 
heory. In order to establish with greater certainty 
whe values of the thermal quantities involved, Devries 
ud. Rodebush have adapted the method of Knudsen 
‘or the determination of vapour pressure by the 
neasurement of the rate of diffusion through a small 
yriflce. Their work is described in detail in the 
Tournal of the American Chemical Sootety for Mar. 
t927. The previously ted value for the entropy 
of monatomic iodine at 298° K. and 1 atmosphere is 
12-6, while the caloulated entropy is 40:4. “Although 
the newly determined number is 40°5, Devries and 
Rodebush consider that the true value of the entropy 
jes between 42°6 and 40:5, sinoe pio data 
indicate that the iodine molecule should possess a 

etio moment and consequently a higher entropy. 
The calculated entropy of monatomic bromine is 89:0, 
but this is only approximate, and for this reason no 
significance can be attached to the agreement of this 
value with that of 88:2 determined experimentally. 


Aromio PuHystcos.—The issue of the Physikalische 
Zeitschrift for Mar. 15 contains an address on the 
b ition of atomic physica, delivered by 
f. A. Sammerfeld before Faculty of Science 
at Hamburg. One of ita ojota was to counteract 
the ee opinion held by many, of the inabili 
of the tum theories to give a com ae 
view of the physics of matter’ capable of replacing 
entirely the electromagnetic theory of thirty years 
ago. While. Heisanbert sntroduses into hia specifica” 
tions of atomic systems only such quantities as can 
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be directly observed, Schrodinger and de Broglie ın 
their wave mechanics go behind observed phenomena, 
and their method has led to great opments in 
the mathematical treatmgnt of atomic problems. 
Unfortunately, the new mechanics destroys the 
aut arial the picture. of the plan atom to 
Ww. we have a a od bat the gain in 
mathematical simplicity is of much greater importance 
than this loes, and there can be no suggestion of 
entirely giving up the Bohr theory of the atom. 


COMPRESSIBILITY OF HYDROGEN AND NITROGEN. 
—In view of the number vf processes now in use for 
the production of dmmonisa from mixtures of hydrogen 
and ni at pressures from 100 to 1 atmo- 
spheres, data concerning the a hae of the com- 
pressed gases are of great value. compressibility 
isotherms of hydro and nitrogen and mixtures of 
these gases at 0° and preasures up to 1000 atmospheres 
have been daed at the Fixed Nitrogen Research 
Laboratory of the American Bureau of 
Bartlett. A quantity of gas at a given pressure and 
tem , oonfined in a heavy steel pipette of 
known volume, is allowed to into a gas burette, 
and the amount of gas determined by measurement 
of a fixed volume at a known pressure differing but 
slightly from atmospheric. Details and the resulta 
of this work are given in the Journal of the American 
Ohermcal Soctety, Mar. 1927. The compressibility 
factor of a mixture cannot be calculated from those 
of the separate gases, since the comptessibilities are 


ils by E. P. 


not linear functaons of the composition, but certain 


empirical equations have been derived connecting 
these two quantities. 


AN ALUMINIUM Fum FOLTER IN TELEPHONY.— 
In a modern telephone system there is a battery 
of accumulators at the central office which serves 


aes a common reservoir of ene for talking and 
ae ing. It is necessary to this battery 
while rt 18 connected to’ the system. o alternating 


components of voice frequency in the output of the 
charging generator appear as objectionable noise 
currents in the telephone lines, and therefore great 
pains are taken to design the direct current generator 
go as to eliminate all rrpplæ from the voltage wave. 
This more than doubles the cost of the machines, 
reduces their efficiency and increases the maintenance 
cost. In the Bell Laboratories Record for April, 
Mr. Siegmund describes a filtermg device AE 
prevents the disturbing ripples from entering the 

Ing circuit even when only a cheap commercial 
dynamo is used for charging. As condensers having 
capacities of several thousand microfarads have to 
be employed, the device would not be economical 
were it not for the high capacities and the little 
oe occupied by aluminium electrolytic condensers. 

en an aluminium rod is maintained positive to a 
suitable electrolyte, a very thin non-conducting film 
is formed on it which forms the dielectric of the 
condenser. The electrolytic condenser resembles a 
single-cell storage ersan The anode plate is 
corrugated and the cathode plate is flat. are- 
fastened to the porcelain cover of the jar. For 
24-volt operation one jar has a capacity of about® 
1000 microfarads. ey dee eee eee 
ance. e oscillograph records shown by Mr. 
Siegmund prove the utility of the device. The 
pro ies of the aluminium film have been already 
in chemical rectifiers, in lightning arresters and 
in condensers for power work. Their application 
in telephony, however, is of particular value at he 
præent time, when the power required for machine 
switohing in automatic systems is growing so rapidly. 
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What Determines the Resistance and the Tilt of an Aeroplane?! 
; By Sir Joszrn Larwon, F.R.S. 


° 
used to recognise that the cies of flight 
in the tenuous air bed a limit to the bulk 
of a bird, as com for example with- a whale. 
Yet nowadays every day loads of twenty tons of 
stuff or possibly far more are carried over long journeys, 
owing to the power available, solely on wings. How 
does the attenuated senal medrum find means of 
rtmg such an astonishmg mass? To e 
thi faot is familiar, and so &carcely demands selene 
tion. Indeed, the source of the rt m plain terms 
is just as wonderful as the fact itself. e load is 
held up solely by the swirl that it produces and leaves 
behind, and this vertical rt must be the only 
dynamical effect of the swirl when the is steady : 
there remains the question how precisely this result is 
adjusted. Unfortunately the wakes fram screw and 
wings can scarcely be additive without some mutual 
Interference, though momenta are additive always. 
For example the spread of the wings is adapted readily 
to counteract the rotational grip of the screw. Stability 
is theoretically (G. H. Bryan) another affair. 
Whether the sup I is air, or water, or 
even pitch, provided a tt is of uniform density 
everywhere, the momentum, with which the flight 1s 
concerned, proves to be expressible at each instant in 
terms of the distribution of swirl or vorticity alone. 
Force is experienced by the travelling 
and opposite to the'rate at which momentum is ahed 
away into the wake of its motion. The nature of the 
swirl . ing into the wake thus determines all. In 
the ideal pariat find of abstract hydrodynamics there 
would be no wake, and therefore no force affecting the 
translatory motion, though the mass may twirl in 
permanent preceasional spm. If this train of ideas is 
7 with additions, from Proc, Cambridge Phil, Soo., Feb. 1, 
1037, pp. 617 , 


ight it is impossible for a circulation round the wing 
of an aeroplane to sustain it, except in so far as it ha 
to be associated with a vortical ; 
The formula for the momentum associated wit! 
element of whirl in the ambient medium, a 
tever kind it be and however complex its interna 
fmction, provided only it is of uniform wy, turn 
out to be unexpectedly simple. There is 10DA 
momentum equal, as applied at any chosen origin, t 
the vector moment of the mass-vortcity of the 
(mass multiplied by spin), combined with rotationa 
momentum around that origin -equal to this mass 
vorticity multiphed by the square of the distance witl 
sign reversed. Now vorticity has the advantage o 
bemg a taint of considerable permstence, unless thx 
internal friction is high : if then this fleld of spin couk 
be sufficiently explored by observation, it would only 
be necessary, in order to obtain the forces o ting 
to trace out the råte at which the aerved’ n 
of momentum thus associated with the travellm;s 
machine is canes Many-special ulustrations pre 
Bent themselves. For example, a travelling ppe a 
adjusts its presentation so that this moment of momen 
tum, with regard to the point where the pull of the 
screw intersects the line of weight, is not subject t 
loas into the wake : such automatic adjustment would 
tend to nip together the two boundary sheets of the 
vortical trail, which thus would open out only at the 
ends of the wings. Again, a windmill parachute 
appears to be more effective than the simple umbrella 
type: if s0, the cause doubtless declares itaelf in ə 
wind-channel by the contrasted types of whirl in the 
wakes they leave behmd. And generally, the per. 
formance of any propellmg screw wholly submerged 
would be determmable in terms of the whirl in its 
wake alone, if only that could be explored. 


The Wren-Ashmole-Plot Memorial Windows at Oxford. 


THE public unv of the memorial windows to 
Sir Christopher Wren, Ashmole, and Dr. Plot b 
the Chancellor of the University, -Lord Cave, too 
place at Oxford on May 17 in ideal circumstances of 
weather, after the ceremony of the presentation of 
honorary degrees to MM. and Briand. 
Speeches were delivered in the Divinity School by the 
representatives of the bodies who have given the 
windows. Mr. Madan, on behalf of Brasenose College, 
ke on Ashmole as the founder of the oldest museum 
of natural history ; Mr. Guy Dawber, president of the 
Royal Institute of British Archrtecta, pronounced an 


Co made & witty ene : 

windows are a noteble addition to the beauty of the 
staircase of the Old Ashmolean Museum, and will 
recall to generations of visitors the great pioneer work 
of this Interesting group of men of scence of the 
seventeenth century, some of whose work 18 illustrated 
tn the Lewis Evans Collection on the upper floor of the 
building. ~The Chancellor sr aaa the prateful 
thanks of the University to the ive donors. 
‘ He also paid a well-deserved tribute to Dr. R. T. 
Gunther, the Curator of the Lewis Evans Colle@tion 
of Scientific Instrumente, to whose real and energy 
are to be attributed the excellent arrangernent and 
appropriate housing of the Lewis Evans, Colection, 
and at whose instigation the donors of the memorial 
windows were moved to undertake these admirable 
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additions to the interest of the historic building that 
contains them. 

-The new windows in the Old Ashmolean Building 
commemorate the work of Ashmole and his three 
friends, whose collective scientific achievements i 
the second half of the seventeenth century have prov 
second to none even in that fertile period of English 
science. The word collective is used designedly, 
for it is extremely probable that the labour or good 
intention of any one member of the up’ would 
have been of no avail without the faithful co-opera- 
tion of the others. They have one and all m ther 
several ways icipated in the establishment in 
Oxford of the publio museum of natural history 
m Britam. It is meet that so great a publio ser- 
vice should be recognised im the buldmg, which 
fortunately is still standing, a monument to their 
great work. : 

The oldest member of the group, John Tradescant, 
was a great collector, a scientific traveller, a pioneer 
who introduced new plants into Murope, and followed 
his father a the owner of the first London museum, at 
Lambeth. To him succeeded Elias Ashmolé, a 
transmitter. He realised the supreme educational 
value of the collection, and-on the death of Tradescant, 
saved it from being scattered by his widow. Hus 
social prestige assured ita appreciative tance b 
the Univermty, which al the gitt with A 
and a banquet, after the expending of a great sum on 
a building which is not only the finest classical building 
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m Oxford, but preserves to us Wren’s plen for 6 
scientific institution. j . 
With singular appropriateness Oxford is therefore 
able to accept this memorial window to one of her most 
distinguished sons of science from the Royal Institute 
of British Architecte. For long before the chance 
of rebuildmg London definitely turned the scientific 
worker into the architect, Wren had filled the higheat 
scientific post in the University with laudable distino- 


tion, and when the Ashmolean Museum was in build’ 


ing he occupied the presidential chair of the Royal 

The Tradescant window was presented by the 
Garden Clube of Virginia in memory of his great 
prestige as a gardener and of his fruitful visits to ther 
colony. It was unveiled by Lord Fairfax of Cameron 
in November last. The Ashmole window is given by 
the principal and fellows of Brasenose College, of 
which Ashmole was a member during his sojourn in 
Oxford. The and supporters to the coat of 
arms, the head of Mercury and the figuree of the 
constellation of the Twins, are emblematic of Ashmole’s 
double interest in astrology and alchemy, with especial 
regard to Mercury, planet and- chemical element. 
The design has been taken from one of his most 
treasured books now in the Bodleian Library. 

The inscription runs : 


ELIAE ASHMOLE 
HUIUS MUSHI FUNDATORI 
COLL. AEN. NAS. PRINOIPALIS ET 8000 
ALUMNO SUO HANO FENESTRAM DHDIOAVWRUNT 
MOMXXY. 


The right-hand ight records the distinguished 
service of Ashmole’s first ‘of the Museum, Dr. 
Robert Plot, one of the most remarkable of the Oxford 
celebrities of his time. He received. his early education 
at University College, whence he proceeded to 
Oe a, NEL Hie 
published his “‘ Natural of Oxfordshire,” 
work which not only made hi 
probably Oxford as the best destina- 
tion for the Tradescant-Ashmole oollections. His 
‘ Natural History ” certainly was the first of ita kind, 
and became the model for many later works. On 
the of a testimonial m John Evelyn, 
Ashmole in 1683 appointed Plot as his first Keeper of 
the Museum, a position that he filled for seven years, 

ini the duties with those of essor of 
hilosophical 


Towards the end of his life, Plot, elected to the 
office of Mowbray Herald, seams to have adopted the 
cost of arms in the new window. The surrounding 
wreath is of two Oxfordshire flowers which Plot was 
the first to ise as new to the British flora. They 
are the marsh violet (Viola palusiris) and the “‘ Greatest 
Dove’s foot Crane’s-bill with dissected vea ” 
(Geranium dissectum). The happy dedicatory insorip- 


tion runs: 
ROBERTUS PLOT R.S.S. 
HUNO CELEBRANT OCOLLEGIA NOMEN HT ARTEM 
\ TRADITA MUSHI EST PRIMO OUBTODIA PRODO. 


In the right-hand lower light are emblazoned the 


arms and creat of Sir Christopher Wren, with two a 


of foliage and contemporary scientific instrumen 

familiar to astronomers and navigators at the time 
when, as Savilian profeasor of a i Wren doubt- 
lees taught their theory to his pupils. o instruments 
comprise the mariner’s astrolabe, cross-staff, backstaff, 
astronomical Ting dial, and nocturnal, all very care- 
fully studied and drawn upon the glass. Of special 
interest is the drawing of Wren’s own pair of compasses, 
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now in en eerie of the Royal Society, and the 
only example of his many instruments that has come 
down to us. A cartouche below contains the dedica- 
tory Inscription recording the circumstances of the 
preon terion of this window by the Royal Institute of 
ritish Architects. 
CHRISTOPHERUM WREN 
ABTRONOMIAH PROFESSOREM SAVILIANUM 


OOELESTIBUS HXSTRUOCTIONIBUS NOBILEM OOMMEMORAVIT 


REGALIS SOCIFTAS ARCHITEOCTORUM *BRITANNICORUM 
MOMXXVIT ! 


In a letter to the Times for May 28, the anniversary 
of Ashmole’s birthday, Mr. E. B. Knobel expresses the 
hopé that these armorial windows ma supple- 
mented by one to Dr. Lewis Evans, whose gift 
led to the revival of the Old Ashmolean. 


University and Educational Intelligence. 


CamBrmen—Dr. G. F. C. Searle, Peterhouse, has 
been reappointed University lecturer in experimental 
payas and Mr. C. Warburton, Christ's College, 

been reeppointed demonstrator in medical 
entomology. 


Loxpon.—At & mee of the Senate on May 18, 
the Vice-Chancellor stated that with reference to the 
anonymous offer, already announced, of £10,000 
towards the establishment of a chair of dietetica, 
Meseres. A. Wander, Ltd., had now intimated their 
desire to contribute a similar sum to the same object. 

Tt was announced that a donor who desires to re- 
main anonymous has offered £250 as a contribution 
towards any preliminary involved in the 
preparation of a comprehensive plan for the develop- 
ment of the Bloomsbury site. 

Mr. D. MacC. Blair, lecturer in regional anatomy 
in the University of Glasgow, has been appointed as 
from Aug. 1 to the University chair of anatomy 
tenable at King’s College. 

Dr. G. 8. ae onnaa a Oct. 1 
to the Uni ity readership in bacteriol and 
immunology tenable at the London School of Hygiene 
and 1081 Medicme. Dr. Wilson was educated at 
Epsom College, King’s College, London, and Charing 


Cross Hospital. In 1919 he was appointed i 
in bacteriology at the Royal Army Medical College; 
in 192] he became assistant in bacteriology under the 


Medical Research Council. In 1928 was appointed 
lecturer in bacteriology in the University of Man- 
chester, and since 1925 he has been assistant director 
of the Public Health Laboratory, Manchester. 

The following doctorates were conferred: D.So. 
in Botany on Mr. P. Sarbadhikari (Imperial Coll 
Royal College of Science) for a thesis entitled “ Oyo 
logy of Osmunda and Doodia—On the Gametophyte 

Post-meiotic Mitéses of the Gametophytic Tissue 
of Doodia;’’ and D.8c. (Economics) on Mr. G. O. 
W. C. Wheeler ndon School of Economics) for a 
thesis entitled ‘‘ Mono-Alu Folklore.” A 

Tbe Dunn Exhibitions in anatomy and ph iology 
were awarded to Mr. K. M. Robertson, of 8t. Thomas's 
Hospital Medical School. 


THe Society for the Advancement of the Training 
of Mechanics, Leyden, announces vacation courses 
for mébhanics and glassblowers in pia next at 
the Physical (Cryogenic) Laboratory of University 
of a ers Full particulars can be obtained from 
Dr. C. A. Crommelin, the Physical Laboratory, 
Leyden, Holland. 

By the will of Lady (Charles) Henry, of ton 
Gardens, Condon, SW., a large sum of money 
become avaiable for the foundation of scholarships 
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at Oxford and Cambridge for American students and 
at Harvard oe Yale for British students. The 
ee bib iste ee aoe ances popes 
available 16 uate as well as post-graduate 
courses. The Charice ond Jula Henry Fund, as it 
will be termed, ıs to be administered by , twelve 
trustees, three each being appointed by the four 
universities concerned, who wil have wide discretian- 
ary powers. The whole of the residuary estate, 
estimated at £800,000, goes to the fund. 


PaRTIOULARS of vacation t (Le ae 
Wales, 1927, are given ina p on, ; 
Stationery Office. 6d.) mud by thoyBoard of Educa- 
tion. Courses for teachers have been arrangedr by 
the Board itself, to be held at Rein Cambridge, 
London, Durham, Bi Bangor, 
Brighton, Eastbourne, and Sidley by the ag 
education authorities of Brigbton, 

Cheshire, O AERD, An ent, and Yorkshire 
(West Ri ); and by ‘five teacher - in- 
urses for foreigners are by 
the Universities of London and Cambridge. The 
University Extension summer meeting will be 
at Oxford, and there will be the usual univer- 
sity tutorial class summer serps in connexion 
with all the universities ex Reading. Among 
the. various courses offered at singloy by the West 
Riding County Council is one by Stanley Jast 
on library and the school The National 
Museum of Wales is giving a course on methods of 
caring for exhibits. Some thirty courses in their 
special subjecta are offered by various voluntary 
associations. Summer Schools of the e of 
Nations Union are to be held at Oxford (St. Hugh’s 
College, July 27-Aug. 5) and Geneva (Geneva Institute 
of International slataons : oo ca July 380- 
At Oxford, 


there will be aka 
July 27-29, opened by the Right Hon. H. A. L. Fisher. 


the Committee of Award 
und Fellowships to the 


APPOINTMENTS made b 
for the Commonwealth 


twenty Fello tenable by British duates = 
can universities for the two years i 
September 1927 include the follo : Mr.J. Alston 


urgh), to Harvard University, in Er 
Maurice Black (Trinity College, Cambridge), 
Princeton University, m pry re Mr. G. F. 
), to the University of Soper dane ‘ 
. David Graham (Queen’s University, ast), to 
oy Massachusetts Institute of Technology, in electrical 


Mr. F. T. Hewer oe) to Johns 

Hopkins Univarity. in medicine ; Li P 
Ape act University and Balhol col Oxford), 

Yale , 1 economics ; io F. ah 


(University "Co , Oxford), to pial: University, 
. in economics ; R. A. C. Oliver ease to 
Stanford University, in education; Mr. 
(Palhol College, Oxford), to the University iongo, 
in mathematics; Mr. R. Robinson (Bi ), to 
the Unrversity of Pennsylvania, in physical sarah ts 
Miss a eth (Liverpool), to to Clark Uni 
y. This year the Commonwealth Fun 

Te wi three extre fell primarily a 
for candidates from British minions whe have 
studied at British Universities. Nominations to 


these Fellowships include the follo : Mr. H. I. 
Coombe (Adelaide University, en Co i 
Oxford, and Trinity Co roan e y to 
Rockefeller Institute, New York, in physiology ; Mr. 
d Jackson (Univ of South Africa and 

College, Oxford), to ard University, in 
philosophy. 
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Calendar òf Discovery and Invention. 


May 29, 1453.—From some pointa of view the fall 
of Constantinople, which took place on May 29, 14538, 
may be ed as contributing directly to the birth. 
of the modern age of rarer m and discovery. 
When, after a mege of 58 da Matooast IL auasi 
possession of the city, many Greeks fled into Europe, 

I with them the ous manuscripts of 
ancient Greek authors. alada in thease were 
mathematical works which were translated and soon 
afterwards made available through the invention of 
the printing press. 

ay 29, 16a) -—The first legislative enactment for 
regulating the ting of mdustrial monopolies was 
The Statute of Monopolies (21 Jac. I. o. dP saris by 
the English Parliament on May 29, 1624. e Statute 
was not, as has often been assumed, the foundation of 
the English patent law ; it merely gave parliamentary 
sanction to panapa already accepted at common 
law, which now form the badia of all patent laws- 
throughout the world. Its purpose was to prevent. 
the Crown from granting oppressive monopolies, but 
in the famous section 6 rt E from the general 


prohibition the granting of ta for the encourage- 
ment of new inventions. section is still in force. 
May 31, 1836.—The introduction of screw pro- 


pulsion was due to many pioneers, of whom, however, 
the foremost was Francis Pettit Smith. Smith’s first 
patent was taken out on May 31, 1836, and he de- 
soribed his invention ‘‘ to consist of a sort of screw or 
worm made to revolve rapidly under water, in a recess 
or open formed in that part of the after part of 
the vessel, called the dead wood or dead wood of the 
run.” His screw ‘was tried successfully in the 
s.s. Archimedes, the first screw vessel to navigate the 
open. seas., 

May 31, 1919.—-On the afternoon of May 31, 1919, 
the American seaplane NC4, piloted by Lieutenant- 
Commander A. O. Read, arrived in England, ha 
emce May 16 flown in three stages from New York 
to the Azores, thence to Lisbon and to Plymouth. 
She was the first machine to fly across the At 

Tes w 1785.—Cavendiah in his study of the atmo- 

tis A E and same of theee he 
ao yal Society in his paper, “ Electric 
through Air,” read on June 1, 1785. 
June 1, t894 One of the landmarks in the ay 
O was Bir Oliver 

oE on June 1, 1894, on 
“The Work of ’ when, with the aid of & 
Branly’s coherer of ‘flings, signals were detected at a 

distance from the transmi 

June 1, 1906.—-Five tunne 
Mont Cenis, the St. Go the Arlburg, the 
Lo and cae Seat gente Of ans pagan 
is the longest an T AE es long and 
more than 7000 feet ow the ETA Bea 
1898, it was opened on June 1, 1906. It was bored 
simultaneously from both ends, and when. the two 
tunnels met, the error of alignment was only 3 inches. 

June 2, 1881.—The famous teat of Pasteur’s views 
on the efficacy of vacamation of animals for anthrax 
culminated on June 2, 1881, at the farmyard of 
Pouilly le Fort. Twenty- five vaccinated and twenty- 
five unvacemated sheep had previously been inocu- 
lated with some very virulent cultures of the anthrax 
bacillus. On June 2, Pasteur and others visited the 
farm. “The carcases of twenty-two unvaccinated 
sheep were lying side oy aide; two others were 
breathing their .. All the vaccinated sheep 
were’ in perfect health. The one remaining un- 
vaccinated sheep died that same night.” dn 

E. O. 8. 
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Societies and Academies. - 


LONDON. 


Royal Society, May 19.—Lord Rayleigh: Studies 
of the mercury band spectrum of long duration. The 
stream of vapour is excited by a current of leas than 
B 1 using & hot cathode. It is then ob- 
spectroscopically after leaving the region, of 

. As in previous investigations, re- 
sonance line \2537 is associated with the band spectrum, 
but the resonance line 41850 is absent. The important 
divisions of the band T are: (a) The band 
at (2845, with attendant of shorter wave-length ; 
(b) the resonance line \2587, with bands within a few 

ms of it; (o) the fainter maximum at A2600, 
and a series of fluti which are made out with 
associated with it; (d) the 
(e) the broad visual 


served 


actual time taken to decay to 

the conditions is 1-82 x 10-* second. 
stream of is passed through 
heated to ees, the band (6) is ed, (a) 
and (o) are slightly weaken but (b) and (d) are 
almost unaffected. ee ee 
cold part of the tube the vi light (6) reappears to 
some extent, and (a) and (o) tend to regam their 
intensities relative to (b) and (d). 

A. Fowler and L. J. Freeman: of 
ionised nitrogen (NII). Observations ve been 
made over the range A6836 to A830. Of 840 lines 
‘recorded in this on, about one-half have now been 
classified, and of the remaining linea more than 100 
are very faint. The is built up from triplet 
and singlet terms. scheme of terms deduced 
from the Heisenberg-Hund theory of complex spectra 
has y facilitated the analysis of the spectrum. 
Of the 19 deepest terms predicted for transitions of 
a ange electron, complex terms being counted as 
one, but one have been identified. term 13P 
recently identified by Bowen from a multiplet at re7! 


a tube locally 


is probably the deepest, ita value being 238850, cor- 
pg ing to an ionisation potential of 29-5 volts. 
A few multiplets which appear in the spectrum are 
‘attributed to double electron transitions. ` 

O. W. Richardson: The h band : 
new band. in the violet. is paper describes 
the Q branches of some bend ich include 


much of the strength of the secondary hydrogen 
when this is excited by direct electron mpect 
on the H, molecule and there are no additional compli- 
cations. o final states of the bands appear to be the 
same as the initial states of the L bands in the 
far ultra-violet (the B states of Dieke and Hopfield). 
All the bands are degraded towards the violet. The 
easy band system, denoted A, has its nucleus 
(0+ 0@Q (1) line) at 14638-95(9). e Q branch of the 
1+0 band is the series 20 Q (m) of Ri an 
Tanaka. There is a lees strongly developed band 
(B) with ita nucleus at 3884-38(2) and a few 
(1) lines of a system (O) with its nucleus at 
8868-47(0). A, B, and O all have the same set of 
final states. The terms are 29=388727-:12, 3P= 
12676°47, 4P = 7087-66, 5P = 4514-14. They are very 
close and similar to the ing terms of the 
a series of He sik lrg but rather larger. 

O. W. Richardson: Note on a connexion between 
the visible and ultra-violet bands of h There 
is evidence in the visible secondary h gea 
of the existence of bands the final states of which are 
the same as the initial states of the bands found by 
Werner in the Lyman region. Some of the oon- 
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sequences of this are discussed, including & recaloula- 
tion of the moment of mertfa of the normal hydrogen 
molecule. The value found is 4:5 x M om.’ 

C. N. Hinshelwood and P. J. Askey : Hom us 
reactions involving complex molecules. The kinetics 
of the decomposition of gaseous dimethyl ether. In 
the decomposition of dimethyl ether to form cerbon 
monoxide and hydrogen the reaction is unimolecular 
at preasures above about 400 mm. At lower pressures 
it ceases to be independent of the mitial pressure. 
The hydrogen seems to act only by maintaining the 
Maxwell distribution among the molecules of ether, 
when this would otherwise be disturbed by the 
chemical transformation of activated molecules; for 
it can only restore the rate of reaction to its normal 
limiting value and cannot increase it beyond this. - 
Nitrogen, helium, carbon monoxide, and carbon. dioxide 
do not have a similar influence. 

W. G. Palmer: An i tal test of the dipole 
theory of adsorption. e electric coherer functions 
normally when the loose contact is immersed in 
liquids, and the cohering voltage increases regularly 
in the homologous series of primary alcohols, en 
acids, and their ethyl esters, according to the rule 
E*/l= constant, where | is the length of the chan. 
This result indicates that the energy of desorption in 
@ given series is proportional to the uare of the 
electric moment o the adsorbed N, and sup- 
ports the dipole theory of adsorption. 

Sir Robert Hadfield: Thermal changes in iron- 
AEE alloys low in carbon. The temperature 
at whi 


is 
percentage. Tho transformation, however, 
gradually weaker in intensity and finally 
while still at a temperature of about 100° C 
a manganese percentage just short of that at which 
non- etic qualities are reached, namely, 16 per 
cent. us the explanation that the alloys exceeding 
this percentage owe their eee qualities to 
their critical change points being below atmospheric 
aan p is not tenable. The present work gives 

er support to the belief that the suppression of 
the magnetic qualities of the iron may be due to its 
actual combination with the manganese. 

K. 8. Krishnan and C. V. Raman: The magnetic 
anisotropy of crystalline nitrates and carbonates: 
Crystals of sodium and potassium nitrates exhibit & 
marked etic anisotropy, the susceptibility 

icular to the plane of the NO,-ion being 

than for directions m the plane ; the difference 
of susceptibility in the two directions is the same for 
the two . Attributing this anisotropy to that 
of the NO,-ion, its itude is exactly what we 
should expect from the known value of the magnetic 
birefri (Cotton-Mouton effect) of nitre acid 
liquid. An explanation is suggested on the basis of 
its electronic structure; the CO,-ion, which has 
easentially the same structure, gives almost the same 

C. QG. Darwin: The Zeeman effect and spherical 
harmonics. The problem of a spinning i 
sphere moving in a central orbit in a magnetic field 
15 solved in spherical harmonica by thé method of tHe 
wave anechanios. It leads to a set of simple arith- 
metical equations which give exactly all the features 
of the standard Zeeman in all strengths of field. 
Stfictly the model only yields the odd ‘multiplicities, 
but the same system of equations is just as competent 
to give the even. 

. Jack: The band spectrum of water vapour. 
Evidence on the nature of the emitter of the water 
vapour bands is in favour of the OH ion. The band 
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2608 is similar in structure to the others and leads to 
the same final moment of inertia as the bands 3064 


end 2811. The scheme of bands Dieke 
has been extended, and venid by taking d oeg 
of the wave numbers of corresponding lines in the 
various bands. 

L. 8. Ornstein, H. C. Burger, J. Taylor, and W. 
Clarkson: The Brownian movement of a galvano- 
meter coil and the influence of the tem ture of the 
outer circuit. A particular form of ry suitable 
to the requirements for the more complicated case of 
a galvafometer having an external Inductance L, of 
ohmic resistance r, at an abkolute temperature T”, is 


pata aa 
W. A. Bone and D. M. Newitt : Gaseous combustion 
at high preasures (Part vii.). A hic m- 
~vestagation of the ultra-violet radiation from carbonic 
oxide—o (or airy losions. The resultant 
ultra-violet radiation from +0O,+4R explosions 
at corresponding high imitial*pressuresa, where R is a 
diatomic diluent, is much leas when the latter is carbon 
monoxide or ni than when it is oxygen; this 
result mdicates that the former y absorbs the 
ultra-violet radiation emitted by the burning carbon 
monoxide in such circumstances. The marked nitrio 
oxide formation which always occurs im a carbon 
monoxide excess-air explosion at an initial preasure of 
25 atmospheres does not take place during the actual 
combustion, but after all the resulting radiation 
capable of effecting a sensitive photographic plate 
has been emitted. en uitric oxide is present during 
the actual combustion iod m such an explosion, a 
definite absorption bead a 








udiation from a 2CO+0,+4Ar explosion at 
heres is very much 

Ps than that for a 2CO+ T 4He explosion at 
e7y,82me pressure, although e maximum tem- 
Birn attamed in the two cases differ by 130° C. 





. W. Richardson and M. Brotherton: Electron 
emission under the mfluence of chemical action at 
high gas pressures, and some photoelectric experiments 
with id alloys. The reaction investigated is that 
of CO at pressures not leas than 0:001 mm. on 
drops of the liquid alloys of sodium and potassium. 
The electric currents are (1) proportional to the rate 
of drops (2) Sa ae of the preasure of COC], over 
@ wide range. e distribution of velocity among the 
. higher velocity electrons is Maxwellian: there is no 

sharp limit as m the photoelectric effect. The av 
energy 18 ivalent to a temperature of 9870° R. 
The chemical currents can be used to determine the 
contact potential between the drops and a second 
electrode. The results seam to with the hypo- 
thesis that the chemical action is propagated sideways 
at the of mfected patches. j 

P. A. M. Dirac : The quantam theory of dispersion. 
Oye can consider a fleld of radiation obs a dynamical 
system whose canonically conjugate variables are the 
energies and phases of its Fourier components. One 
can then describe ita interaction with an atom by a 
Hamiltonian function and obtain a satisfactory quan- 


um theory of all radiative processe. The theory, 
when applied to the gira: of radiation „by an 
atom, shows that two kinda o ing processes 


can take place, namely, single processes for which a 
ight-quantum simply its direction of motéon, 
and double proeeases which are combinations of an 
absorption and emission. The sum of the two, when 

t is taken of their mutual mtcrfergnoe, gives 
(excluding the case of resonance) just Kramers’ and 
Heisenberg’s dispersion formula. When the incident 
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coincides with that of an seat ang line; 
reacti the whole of the scattered radiation 

Forh transitions to the higher state and down, 

governed by Emsteim’s laws. 


Royal Microscopical Society* Uy po Conference), 
Mar. 30 and 81.—EHric Ponder: The 


e blood from which the cells are derived (technique 
of Dryerre, Millar, and Ponder). The p tions 


chamber containmg a gas mixture in equilibrium with 
the blood at rest or after exercise, as the case may be, 
the gaseous tensions of this blood being determmed 
by prelminary analyses. These ions are then 
Bhotogeanhed: and the diameter of the cells deter- 
mined from the plates. There a to be no 
difference in the mean diameter of the ocells of the 
game individual before and after severe exercise.— 
W. Ramaden: Surface pe Aqueous solu- 
tions of many organic solids of high molecular weight 
can be made to yield visible solid masses by treating 
them in such ways as will sweep up any particles 
present on their air-surfaces. The solutes used are 
solids which diminish the tension of e@ water-air sur- 
face, and the aa pee a surface-particles are termed 
A E E E the aaeeed A 
albumin, fibri and edestin, the rp 
undergo aoe ion and are insoluble in 
the mother liquids. ith all other substances tested, 
including in these very many proteins, the massed 
adsorptum rapidly goes back into solution. The 
‘ adsorptum-coated ’ surfaces are in some cases 
mobile (sodium oleate, bile-salts, quinine). In other 
cases (nearly all proteins, and saponin) sulphur grams 
or magnets floated on the surface are mobilised. All 
ble of being blown into more than 
fugitive- bubbles, or of forming stable emulsions with 
oif, contain solutes adso le at the mterfaces 
concerned. — J. Ross-Mackenzie: The causes and 
correction of cloudiness in malt liquors. aie 
materials are extremely complex in composition, an 
the ever ing character of nitrogenous substances 
produces cloudiness. The ently soluble nitro- 
genous constituents are 
asmımılable nitrogen ’ and * non-assimilable nitrogen. 


depends on the class of 
from British barley-malt and hops only would contain 
an excess of arude nitrogen.; to overcome this excess 
the brewer is compelled to employ materials free from 

as diluente. Composite yeasts are mainly 
used in breweries and ‘wild yeasta,’ in excess, are 
the main cause of cloudiness, abnormal flavours 
and odours, and eral instability m beers.—A. C. 
Thaysen and H. QO Bunker: Some observations on 
the microscopical study of deteriorated fabric from 
early tian tombs. Swabs were taken m the 
sepul chamber of Tut-ankh-amen’s tomb im- 
mediately after openmg and were tested for live 
bacteria and fungus spores. Though such were un- 
doubtedly present when the tomb was sealed, no 
viable spores existed. Linen fabrics from this tomb 
and that of Queen Hetepheres, circa 3000 B.0., was 
examined to determine the cause of PS i Prob- 
able fungus res and fragments of myoeltum were 
found in the Pata a material, but on swelling 
the fibres with sodium hydroxide, the appearance was 
typical of that produced when tendering is caused by 

1 Continued from p. 766. - 


solutions ca 
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hemical agencies. It seems that theugh microbio- radiation as reaches ground level and initiated in the 
gical ity occurred on the fibres to a limited | evening mainly by outgoing radiation from cloud 


xtent and in localised areas, such action ceased odm- 
aratively soon after the sealing of the. tomb and 
ras ed by a different type of deterioration, 
woally referred to as ‘ ageing.” l 


DUBLIN. 


Royal Irish Academy, April 25.—E. J. Sheehy: 
‘he relative food values of (from entire wheat 
Tain) and white (frém endosperm of grain) wheaten 
lour, and their com tive cy for the pre- 
vention of xeroph ia in guinea-pigs. Resultas of 
rolonged feeding experiments on ea -pigs with 
estriċted diets bear evidence of 
town over white flour as the oontent of 
itamin A. -Xerophthalmia appears earlier and more 
ea ee ee 
nd mangels than in the brown flour and lot. 
“he 


; made by the up of animals fed on 
oangels, brown flour, and soya bean 
il ia similar to that made those animals fed 


nangels, white flour, and, cod-lt oil. 


Royal Dublin Society, April 26.—W. R. G. Atkins: 
Che soluble silicate content of sails. The colormetric 
asthod of Diénert and Wandenbulcke may be used 
o estimate the soluble silicate in an aqueous extract. 
Jaloulated on the weight of the air-dried soil the 
ilicate,-as SiO, was found to vary from 18 to 124 
martes per million. No constant relation was observed 
vatween these figures and those for electrical. oon- 
luctivity or pH values, but the soils used had been 
tored.—M. Grimes, H. 8. Boyd-Barrett, and J. Reilly: 
Tethylane blue (reductase test) in milk grading. 


- EDINBURGH. 


Royal Society, May 9.—.D. Noël Paton: Submerg- 
moe and apnoea in the swan. An investiga- 
ion of the apnosa in the swan in feedimg, ah 
Bav iid postural anid thar both kbri and 
wok reflexes are involved.—H. Graham Cannon: 
Jn the feeding mechanism of Nebalka bipes: Nebelia 
s & mud-livnmg form feeding on food filtered from an 
intero-posterior food stream produced by the oscil- 
atory movements of its trunk limbs. The latter are 
med along their inner edges with four rows of sete. 
[he first and third rows are hooked and those of 
uccesaive limbe interlock, forming a continuous filter 
vall. The fourth row are stiff sete which comb the 
litered food off the filter walls, and the second are 
rush sete: which sweep the food so forwards 
o the mouth. The mouth th fonctionally 
ind struc resemble those of a mysid, and 
Vebalia bably arose from such a primitive form 
hat took to mud-living habits, the foliaceous limbe 
ving developed in correlation with this new habitat. 
—A, fr. R. Goldie: The structure and movement of 
he atmosphere as affected by diurnal variations. The 
nain processes are (a) gravitational mass convection, 
ranaferring heat m accordance with Sand- 
trom’s principle, which would in the long run lead to 
xtreme ‘stability in the vertical direction and great 
requency of inversions were it not for the operation of 
b), the waves and vortices due to discontinuous 
notions, however local, which 9 to transfer heat 
iownwards or horizontally at the cost of some of the 
m of the general horizontal circulation afd tend 
o obliterate the discontinuities.. The final result is a 
tratification of the atmosphere with a fair degree of 
resilience ’ and in parts a semidiurnal variation ; 
urbulence, initiated in the forenoon by such solar 
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. Burgers: Some investigations of Helmholtz 


Nemi. 


masses or fram air masses raised convectionally in the 
morning, leads at these times to a certain amount of 
ixing of layers with consequent retardation ; on the 
Ghar hand: in the late afternoon and the latter 
of the night the lammarity of flow is improved. 
A. W. Greenwood and F. A. E. Crew: On the quanti- 
tative relation of comb size and gonadic activity inthe 
fowl.. The law of ‘ all-nothing ’ formulated by Pezard 
does not hold in’ the case of comb volume. The 
degree of development of head furnishings is dependent 
not on the amount, but an the degree of sparmatogenic 
activity of the gonadio taasue. 


Roma. 


Royal National Académy of the Lincel, Mar. 6.— 
L. Tonelli: An approximation polynomial and the 
area, of a eine: Somigliana: Determination of 
geodic constants by means of measurements of gravity 
alone.—O. M. Corbino: Realisation of high positive 
and ive self-inductions by means of a 
el o lamp and-induction circurts.—A. Lo Surdo: 
The saturation current of thermionic valves. Ex- 

iments with various thermionic valves show that, 
in the phase of saturation, the current intensity is 
not constant but varies very nearly m portion to 


_the potential difference between the plate’ and the 


filament. Moreover, for any temperature of the fila- 
ment of any one valve, the increases of the saturation 
currént corresponding with definite increments of the 
anode voltage are, within wide limita, approximatel 
constant fractions of the respective currents.—J. 


Wien relating to the form of the waves at the surface 
of separation between. two liquids—L. Fernandes and 
F. Palazzo: Investigations on se ee ea (ii). 
Sulph lymol of ammonium of guani- 
ne go Lee been br e totes of a normal stlpho- 
molybdate with even a relatively weak acid, such as 
acetic or formic acid, results in APENE eee of the 
salt with evolution of h sulphide and pre- 
hide. On the other 


under the action of weak saci 
A number of ammonium and guanidme gee oe pa 
molybdates have bean prepared in this way.—. o 
de Fazi: Alcoholic fermentation. of glucose solutions 
to the action of ultra-violet rays. When & 
glucose solution is exposed to the rays emitted by & 
quartz mercury vapour lamp, iis optical rotation re- 
mains unchanged, but its ent fermentation by 
is accelerated, often iderably, and the final 
iquid is iably more free fram bacterial con- 
eae ee untreated solution similarly fer- 
mented.—G, Cotronal: New observations on the 
influence of the nervous system in relation to nutrition 
with thyroid im the morpho is of the Anura 
amphibia. —-P. Pasquini: igations on the 
imental embryology of the echinoderms (i). 
Atypical ig ene and successive development of 
the egg of ia punotulata (Grey) centri -after ° 
fertihsatjon. The resistance of the, of Arbacia to 
centrifugal force is immediately mbditied by fartilisa- 
tiop, the plasma becoming more sensitive in some 
respests.—U. D’Ancona: vestigations on the in- 
crease in size of the eye. of the eel sm relation to 
sexual maturity, and considerations on ita bio- 
j igni oe.—L. Volterra D'Ancona : 
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S4TURDAY, Mir %®. 


Iærruvmon or Muwrorea, awp Coowrr Ewowmrers (Boui? Wales 

- District Moeting} (at Town Hall, Newport), as 0.30 a.m. 

Norru oF Ibrouswp Leerirors of Monro amb Mromamical Ibo pees 
Beotion) (as Berle Halk Nowa 

Armstromg: Variable Ppa pele and 

Purposes. —Paper open dissnenon : 
tes Mine, with Special Reference to Fire- 

Resoue- Work, R. White. 
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° MONDAY, May 30. 


Vioronia Lewrrrors (at Central Buildings, Westminster 
Pref, R. D. Wileon: The Radical Omtiowm of the Psal 
Penra IxsrrroTroN (Annual General Meetang), at 5. 
aL DLeerrrors oF Barras Aromrrrors, at 8.—T. Hastings: Devon 
shiro House Buildings. 
Roran GmograrmicaL Socnerr (as Molian Hall) at 330—W. F. F 
Burton; Osntral Katanga. 


TUESDAY, Mar 81. 
sg ey di mip (Dominion and Colonial Meeting), ab 4 30.- 
. T. Baklasano : 


at 4.30,—Rev 


Spanish Morocco. 
RoraL Pmorograrmo Socomrrr or Great Barman, at 7.— H. A 
herman: (a) The Development of Chloro-Bromuie Papers; (b) Th 
Exposure of Oolour-#erean Plates. 


WEDNESDAY, Juma 1l. 


RoraL Socusry or Mupicom (Burgery Section), at 5.—mhr Jame 
ee eee et re ree En a 


RoraL MrorosocorrcaL Sooury, 7.90 to 10.—Annusl Pond Life an 
General Microscopical Exhibition. 

WbrromocoaicaL Soormry of Lompom, at &—Dr. H. Booth: Marrative ¢ 
an Entomological Bh pedition in Central Abymamia, 


THURSDAY, Juxn 2. 


(Annual General Meeting) (at Linnean Soctety), at! 
et: Light and Derk Lines in Pied Mioce.—O. Diver 
The Problem of Matural Selection in Relation to Helix (Oepma).- 
Prof. R. R. Gates and Miss M. IL Sheffield: On Melotic t 
in Oenothera and their Bearing on Segregation.—W. O. F. Newton 
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. M. Low 
Part VIIL The Molecuk 


EH. E Turner: The | 
Denratrves of Quinoline, and a New Aspect on the Problem of Bu 
stitution m the Quinolins Benes. 
x or MumiocpaL axb Courty Ewcourmms (Boottash Mostan 
(ab Dunfee mime) 
FRIDAY, Jum & 
Perea, Bocurry or Lowpom (as Impertal College of Berens), at 5. 
Dr. E H. Rayner: The Beltpee of the Sun $ 
RoraL Iwerrroriom oF Gaar Berran, at 0.—Dr. G. M. Trerelyai 


“(at Dunfermline). 
SATURDAY, Jum 4. 
Gamrroriow or MuwioreaL asp Cousty Ibroncamxs (Boottish Mestan 


(e rantaman 
Lerrrrotion or MumctrpaL awp OCouvxrr Ibreprams (Bouth-Easte 
District Mesting) (a+ Maidstone). 


PUBLIC LECTURES. 


SUNDAY, Mar ®. 

Q@uitproveE (Bocleston Square, B.W.) ab 2.90—Prof J. Garstan 
Recent Discorenes in Palestine. 

TUESDAY, May 81. : 

Onmcaxa Pura Garne (Swan Walk, Ohelsea Embankment), at & 
B. Gerritsen: The Growing, Ma pare bea de ba 
Vegetables in the Netherlands (Chadwick Lecture R 
i THURSDAY, Junnu 2. 

leerrrors of PaTEOLOGY AND Sr. Many's Hoarrrat, at & 


Prof, O. A. Lovatt Evans: The Alkalinity of the Blood. 
CONVENTIONS. 


Jumu ô To 9% 
Cosrmorriox or Caminan Omars (ab Quebec). 


6.— Afternoon. 
of President., 


—Weloome by the Mayor of Warm: 
Premdential Address. Annual Gene 


Jens 
a em 9.—Hyveaing.—A. 8. Newman: Lecture. 
Aces Ms ee oe Keighley : Lecture. 
, Jans 1L 
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British Chemical Abstracts.* 


f he appearance of the first index volume, 
covering the wholé of the abstracta in pure 
and applied chemistry issued during 1926 under 
the direction of the Bureau of Chemical Abstracts, 
is a notable achievement. Marking, as it does, the 
completion of the first period in what promises to 
be a valuable co-operative and pnifying enterprise, 
it representa a definite British contribution to the 
armoury of chemical knowledge and research. Bo 
far as the flelds of physical, inorganic and organic 
chemistry, biochemistry, and chemical technology 
are concerned, few investigations of real import- 
ance, few new facta oremeasurements, few patents 
of chemical processes, can have failed to be re- 
ported in the abstracts on which this index is based. 
Since the rate of advance in any branch of know- 
ledge so largely depends on an adequate soquaint- 
anoe with the experimental results and theoretical 
views which form the starting-point of any new 
research, the efficiency of the abstracting and 
indexing service is a matter which closely con- 
cerns every investigator, teacher, and student. 

Since 1871 the Chemical Society has undertaken, 
on a systematic and extensive soale, the _ pre- 
paration and publication of abstracte of papers 
in pure physical, inorganico, organic, analytical, 
mineralogical, and biological chemistry ; besides 
the annual indexes, collective indexes have been 
issued oovering the periods 1841-72, 1873-82, 
1883-92, 1893-1902, 1903-12, and 1913-22. The 
Society of Chemical Industry has similarly sur- 
veyed applied chemistry since 1882, and has 
published collective indexes for the periods 1882- 
1895 and 1896—1905. 

Naturally, a considerable amount of material 
appeared in both publications, and from time to 
time tentative efforts were made in the direction 
of collaboration. Real co-ordination, however, 
was initiated only in 1924, when the Bureau of 
Chemical Abstracts, composed of four representa- 
tives from each of the two societies, was constituted 
with the object of securing, so far as might be 
possible, unification of the two seta of abstracts. 
Ever since the Bureau was established, Prof. J. ©. 
Philip has acted as independent chairman, and the 
new organisation has also had the advantage of the 
advice, in an honorary capacity, of Mr. A. J. 
Greenaway, formerly editor of the Journal of the 
Chemical Society. The regular staff of the Bureau 
consista of an editor, Mr. T. F. Burton, supported 
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by eight specialist assistant editors, each in charge 
of an appropriate bravich, and a large staff of 
abstractors, as well as an expert indexer. The 
publication as a whole, composed of two sections 
dealing with abstracta in pure and applied chemistry, 
is now known as “ British Chemical Abstracts ’’— 
A and B, respectively. -> 

At the outéet, the possibility of co-operation 
with the American-Chemical Society with the object 
of producing one chemical abstract publication in 
the English language was thoroughly explored, but 
progress in this direction proved to be impracticable. 
The Bureau then proceeded, with what patience 
and persuasiveness’one can only surmise, to secure 
consent to a common form&t for the two sections 
of the abstracts, and a joint index. Thanks to the 
Chemical Society’s action in giving up its well- 
known octavo format, agreement was reached in 
1925 and the new. scheme was initiated in January 
1926. From that date onwards both A and B 
abstracts have been publiahed—the former monthly, 
the latter fortnightly—in double column quarto, the 
overlap has been eliminated, and the A abstracta 
(pure chemistry) ‘rearranged and paginated con- 
tinuously, whilst’ the type and set up of the B ab- 
stracts (applied chemistry) -have been brought into 
conformity with the A section. The first year of 
this new arrangement has now been completed by 
thé publication of the index part, consisting of 430 
pages. It has been necessary to adjust differences 
in the two systems of indexing previously employed, 
and to deal with some 50,000 mdex cards, so that 
the Bureau may be excused if the publication, 
which is to serve as a model, appears later than 
was hoped. 

The index qua index requires little comment. 
It is based on the nomenclature and arrangement 
adopted by the Chemical Society ; it includes a list 
of patents and a list of the journals abstracted ; 
but not, unfortunately, a formula index, that 
expensive luxury. 

In two respects, perhaps, the service ‘offered to 
the chemist by “ British Chemical Abstracta ” is 
sqch as to merit his special attention. In the first 
place, it offers him abstracts which are admittedly 
second to none in accuracy ; it is the policy of the 
Bureau that, so far as is practicable, the abstracta 
fhall be prepared by abstractors and examined by 
editors who have specialised knowledge of the 
subject concerned. The degree of detail permitted 
in the abstracte depends to some extent on “the 
accessibility of the original publication to British 
cheqnists; but every new substance is gpecifically 
mentioned. -In the second place, promptmess in 
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the publication of abstracts is regarded as being oP 
Pane importance, and “ British Chemical Ab- 

stracts,” when compared with other similar publi- 

cations, proves to have an excellent record in thie 
matter. 

Accon do ths ratie end.of the index, 
some 400 journals come directly or indirectly under 
the review of the Bureau’s staff. It is of course 
financially impoesible at present to spread the net 
so wide as does the corresponding American publi- 
cation ;e moreover, it is doubtful whether much 
advantage would «accrue from the imolusion of a 
large amount of ephemeral, borderline, and evem 
non-chemical matter. A systematic survey of all 
possible sources of information is, however, made, 
and oertainly there can be very ‘little valuable 
information that escapes the attention of the 
Bureau and ite staff. Much of the so-called border- 
line material is of course abstracted by other 
bodies—scientific and trade societies and research 
associations—the scope of which, although suff- 
cient for their own purposes, is admittedly 
incomplete. It might conceivably be possible to 
secure some measure of effective co-ordination or 
co-operation between the Bureau and such organ- 
isations as would result in financial advantage as 
well as economy of effort on the part-of the user. 
The Bureau would no doubt welcome constructive 
criticiam, and give the most careful consideration 
to any suggestions calculated to enhance the value 
of its publications. 


The Peoples of Sarawak. 


Natural Man: a Record from Borneo. By Dr. 
Charles Hose. With a Preface by Prof. G. Elliot 
Smith. Pp. xvi+284+60 plates. (London: 
Maomillan and Co., Ltd., 1926.) 80s. net. 

Diageo who desire to gain some knowledge 

about the attractive Inhabitants of Sarawak 
will find what they require in this interesting and 
informative book by Dr. Hose. All the informa- 
tion here given about the natives, and much 
besides, will be found im the ‘‘ Pagan Tribes of 

Borneo,” by Dr. C. Hose and Dr. W. MoDougall. 

The serious student cannot afford to neglect the 

older work, but sufficient m&terial will be found 

in the new book to satisfy most other ‘readers. 

Owing to his long residence in the country, his 

intimate and sympathetic knowledge of most of 

the tribes, and his friendship with many individuals, 

Dr. Hose not only writes with authority, but also 

is able to handle his multitudinous facts with ease 

and to bring out the essential points of material 
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id social culture, beaides giving a good insight 
ito the mental and moral characteristics of the 


ore important peoples. The value of the bdbk 

enhanced by the very numerous and beautiful 
hotographs, which were mostly taken by the 
athor and do really illustrate the text. A oertain 
amber, including two of the four coloured plates, 
peared in the older work, but many are new 
O are appropriate. There is a useful map of 
‘ibal distributions. 

Dr. Hose deals at the beginning with Borneo 
then it was inhabited solely by. hunters and col- 
tore of jungle produce. Then cultivation (more 
artioularly of rice), metal-working, the building 
f long - houses, and 
aany other cultural 
lementa were intro- Ẹ 
tuced; most of the fre 
boriginal populatibn — 
ssimilated these to & 
eater or lesser ex- 
ent, and , this con- 
series of tribes has 
enn amed the Klem- 
sntans ‘by Dr. Hose. 
Yertain groups, how- 
wer, persisted in thb 
id way of hfe ; these 
are ‘the Punan and 
allied wanderers in 
she jungle. Later 
nigrations of people 
with a similar culture, 
but more highly or- 


physical and mental 
virility, were those of ~ 
the Kayan-Kenyah peoples, whose cultural affinities 
with tribes in northern Burma and in Assam have 
often been noted. These are the most advanced 
of the true Borneans, and it is with them that the 
book mostly deals; they appear to have entered 
Borneo from the south. The north was affected 
by the invasion of the Murut, who, Dr. Hose 
thinks, came from the Philippines or from Annam. 
They wete not a water folk, and are supposed to 
have introduced terrace cultivation, the buffalo, 
and various distinctive weapons and customs ; 
they do not use the blow-pipe. The last migration, 
which is estimated to have occurred less than 300 
years ago, was that of the Iban, or ° Wanderers ’ 

(the so-called Sea-Dayaks), who under Malay 
leadership raided the north-west and ie 
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up numerous rivers, & turbulent crowd glorymg 
in head-hunting. There appears, however, to have 
been an earlier immigration of the same stock, but 
of gentle manners and mdre settled habit. 

The gredt resources of Borneo attracted the 
Chinese more than a thousand years ago, and at 
intervals they claimed a partial suzerainty. Before 
the Mohammedan Malays became dominant in 
Brunei it was a Bisayan kmgdom under Buddhist 
sovereigns. Indo-Javanses influence made itself 
felt, more especially in the west, of which traces 
still persist. Pigafetta in, 1521 waa the firat 
European to visit Borneo, and various abortive 
attempta to settle in the island were made by 
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Fie. 1.—Iban women dancing with the heeds of encmues ata festival, (From “ Natural Man.”) 


Europeans in the seventeenth century. The Dutch 
eventually established themselves in the south, and 
in 1830 the brilliant and adventurous James 
Brooke arrived on the north coast and shortly 
afterwards became Rajah of Sarawak. He in- 
afituted s.policy of administration than which 
nothing could be better for the local conditions; 

this has been successfully followed by Rajah Sir 
Charles Brooke and the present Rajah, Sir Charles 
Vyner Brooke. The policy has always been te 
interfere as little as possible with native custom 
and belief, but necessarily life and property had to 
be made secure. As an example of the care for the 
people, it may be noted that marty years before 
the rubber boom of 1910-11, Para rubber seeds 
had been imported and the natives were encouraged 
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to plant rubber for their own profit. The Rajah 
caused notices to be published that the natives 
were at full liberty to appropriate forest lands for 
this purpose, which would remain their property 
so long as they took care of the trees and worked 
the rubber properly. He also ordered that no 
sales of rubber plantations should be effected 
without the approval of the Government, and thus 
prevented exploitation by outsiders. 

The administration of subject races, more par- 
ticularly those in Africa, is- a topic which is now 
being widely discussed. The method adopted m 
Papus has proved most excellent for peoples of 
very backward oulture, and that employed in 
Sarawak is as admirable for somewhat more 
advanced peoples, . l A. C. Happon. 





The Chemistry of Plant Activities. 
Photosynthesis. By H. A.-Spoehr. (American 
Chemical Society Monograph Series, No. 29.) 
Pp. 393. (New York: The Chemical Catalog 
Co., Ino., 1926.) 6.50 dollars. 


LTHOUGH not actively engaged as a inshee 
the author has done a considerable service 
to education in writing a book on photosynthesis 
as he understands it. The educational value of 
this book, however, lies not only in the actual 
information it gives on what may be called the 
more descriptive physiological aspects of the 
phenomenon, but also on the broadness of outlook 
displayed in the treatment of the whole subject. 
With commendable thoroughness the author has 
put ‘a very liberal interpretation upon the word 
‘ photosynthesis,’ and has drawn into his pur- 
view a number of aspects which might perhaps 
soarcely have been expected to have received the 
careful consideration which he has given them. 
Thus the cosmic and economic aspects of the 
problem are dealt with at considerable length, 
-and are amplified and illustrated -by numerical 
-data which contribute materially to a proper 
appreciation of their significance; likewise the 
-purely- chemical and physical aspecta are dealt 
with in a very lucid and thorough manner. It is 
by adopting this very comprehensive attitude 
towards the subject that the author points the 
way to future progress, for the reader will realise 
that many gaps in our knowledge of chemistry 
and physics need to be filled before there can be 
much hope of a better understanding of the process 
-of assimilation of carbon by green plants. 
.The book is divided into seven chapters which 
are, in effect, complete monographs of the various 
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aspects of the question with which they des 
being supplied with continual references to origin 
literature. From the point of view of the teach- 
or the advanced student, this is altogether excellen 
since the book may be confidently relied upon ™ 
present a complete account of our present knov 
ledge of the subject concerned. To the le 
experienced student this wealth of informatic 
may perhaps be a little embarrassing, more partiow 
larly as the author has an occasional tendenc 
to break away from ẹa subject and to return t 
it again later, which makes it necessary for tk 
student to connect the various pieces togeth 
before he can get the continuons story. 

The opening chapter, entitled ‘The Origin « 
Organic Matter and the Coamical Function « 
Green Planta,” is one of particular interest. The 
is probably no other book in which such a complet 
acoount of this aspect of the subject is to be found™ 
the author has here collected together a mass e 
data with regard to solar radiation and the di 
posal by the leaf of the solar energy incident upo» 
it, and illustrates it graphically in a very convincin= 
manner. Here also will be found a comprehensiv 
discussion of the solubility of carbon dioxide 1 
fresh and sea water and its gignificance to aquatis 
plants, as well as a discussion of the economia 
aspects of the utilisation of the solar energy store» 
by the producte of photosynthesis. Many of th 
data furnished in this very interesting chapter ar 
culled from American sources which, thoug? 
possibly. easily accessible, are not familiar to th 
average reader. 

The second chapter deals with “ The Nature o 
Photosynthesis as Determined by Observation 
of Gas Interchange and the Formation of Organi 
Matter.” This is by far the longest chapter in th 
book, and is the one which will appeal more par 
ticularly to the plant physiologist. Describing firs 
the path of the gaseous interchange at the surface 
of the leaf and the work of Brown and Escombe 
the author passes on to a oonsideration of the 
carbon dioxide content of the soil atmosphere 
and of natural waters. After carefully distinguish 
ing between the terms ‘photosynthetic’ an 


‘respiratory quotient,’ he introduces the prinaipk 


of limiting factors. In discussing the effect o. 


ed warn- 
ing to those who may still be in need of it— 
and, sad to say, there are still a many—ir 
the following words: “. . . there is no sense ir 
considering the photosynthetic activity in different 
coloured light without at the same time determin. 
ing the energy relations of the light employed.” 


m . 
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Attention is also directed to the fact that “the 
method of measuring the rate of photosynthesis 
by the appearance of starch in the leaf cannot be 
xonsidered as being very accurate,” since the 
formation of starch is itself not dependent upon 
the presence of light. He also administers the 
coup de grdce to one other much-cherished idea 
by the statement that “there is apparently no 
relation between photosynthetic efficiency and 
the absorption bands of chlorophyll.” After 
dealing successively with each of the* various 
limiting factors in detail, the chapter is brought to 
a close with an account of the more recent work of 
Plaetzer, Harder, and Warburg on the ‘ compensa- 
tion point,’ that is to say, the light intensity at 
which the respiratory and photosynthetic activities 
compensate each other. 

In Chapter iii., entitled “ The Products of 
Photosynthesis,” the author gives a fairly exhaust- 
ive description of the occurrence and character of 
such carbohydrates as are found in the leaf, and 
may therefore be regarded as being, at any rate 
potentially, primary products of photosynthesis, 
and on these grounds excludes from this description 
such substances as trehalose, raffinose, melicitose, 
eto. Here also will be found a good summary of 
the vexed question of what is the first product of 
photosynthesis. The succeeding chapter gives 6 
very clear account of the methods of measuring 
photosynthetic activity. 

In Chapter v. the author sete forth in charac- 
teristically thorough manner the various hypotheses 
regarding the steps in photosynthesis. He says 
of Baeyer’s theory that “it is a good suggestion 
of a possible mechanism of photosynthesis,” but 
of recent work purporting to support the formal- 
dehyde theory he says: “ Condensing formaldehyde 
with strong alkales or through the action of 
ultra-violet light and obtaining a great mixture of 
substances of which only s small per cent is in 
many cases hexose sugar, will, even to the most 
optimistic chemist, appear as a rather far ory to 
the method by means ,of which ue plant forms 
glucobe.”’ 

Chapter vi., on the energy relations in photo- 
synthesis, contains a valuable summary of all the 
more recent work on this diffloult subject, while 
Chapter vii. gives a fairly detailed but well-sum- 
marised account of the methods of isolating the 
various leaf pigments, including the separation of 
chlorophyll-a and -b; there is also a section 
devoted to the chloroplast. 

There is a considerable number of misprints, 
more particularly of plant names, one of the most 
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pecuhar distortions being that of Heleodea for 
Elodea on p. 85. The book provides, however, 
most interesting and gnspiring reading; it is 
impartially critical, and frequently indicates the 
direction in which further work is desirable. The 
author has produced a work for which teachers both 
of plant physiology and of chemistry should be 
very grateful. 





The Future of Magnetism. 


Magnetism and Atomic Structure. By Dr. Edmund 
C. Stoner. Pp. xiii+371. (London: Methuen 
and Co., Ltd , 1926.) 18s. net. 

J is probably recognised by every one that the 

` main interest in physics of to-day lies in the 
study of the atom. Much of the information with 
regard to the atom has been obtained by studying 
spectra ; chemistry, magnetism, X-ray scattering, 
eto., play only a subsidiary part. We must admit, 
however, that our spectroscopic material is now 
more or less exhausted, and that we must look for 
fresh sources of information. 

Much may be said in support of the opinion that 
magnetism will open a new way by which to 
approach the study of the structure of the atom. 
The atom is easentially an electromagnetic system 
which consists of a positively charged nucleus with 
negative electrons revolving round it. If the 
atomic number of the atom is given with its nuclear 
charge, and if the electrons arrange themselves 
round the nucleus in a definite way, then this 
arrangement of the electrons practically fixes all 
physical and chemical properties of the given 
element. 

The magnetic field is probably the only practical 
weapon by means of which we may hope to change 
the motion and arrangement of the electrons in the 
atom, and thus influence all the physical and 
chemical properties of the atom. In only a very 
few cases at the present time do we find that the 
influence of the magnetico field on the properties of 
the atom is noticed. ‘This is because the influence 
of the available fields is too weak to produce’ a 
marked change in the properties of the atom, and 
our present methods of magnetic research are not 
sufficiently refined to study them. The moe 
easily pbearved magnetic phenomenon is the Zeeman 
effect, and this has a tremendous influence on the 
present theory of the structure of the atom. 

It is possible that the difficulty of experimenting 
in magnetism, and the small amount of trustworthy 
experimental work done, account for the fact that 
magnetism has been somewhat neglected. During 
zl 
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the last few years, however, a considerable amount 
of research has taken place, and new methods of 
approaching the subject Rave been developed, and 
we now have to recognise a marked advance in 
magnetism. 

It is on this account that we have to welcome 
Dr. Stoner’s book, especially as it attempts to give 
an account of our present knowledge of theoretical 
and experimental magnetism from the point of 
view of ita relation to the structure of the atom. 

The task of writing such a book, the counterpart 
of which has not before been published in any 
language, is indeed difficult; and in his preface 
Dr. Stoner himself admita the difficulty. The 
material which an author of a book on magnetiam 
has at his disposal is very large, but the great 
amount of contradiction in experimental as well 
as in theoretical work makes the problem of 
selection very considerable. 

In his preface Dr. Stoner states, “ Prominence is 
given to the work which is thought to be of most 
important and lasting value,” and the difficulty 
of selection may -be illustrated by the following 
example. In Chapter xii. (p. 273, para. 4), 
Glaser’s experiments are described at length, and 
in Chapter xv. they are well discussed. A few 
weeks before Dr. Stoner’s book appeared, however, 
Qlaser’s experiments were repeated by Lehrer by 
a more refined method (Z. für P., vol. 37), and it 
was shown that the increase of atomio diamagnetic 
susceptibility at low pressures in diamagnetic 
gases, as observed by Glaser, is almost certainly 
due to'experimental error. This example is given, 
not to criticise Dr. Stoner’s, work, but simply to 
illustrate the difficulty of his undertaking. 

On the whole, we must agree with Dr. Stoner’s 
choice and with the manner in which he has put 
together the material at his disposal. The ex- 
perimental and theoretical parte of the book are 
well divided ; it ia free from heavy mathematics : 
the subject is well brought up-to-date, and the 
references which follow each chapter are very 
valuable. 

* Dr. Stoner also gives a brief account of electro- 
dynamics, the quantum theory, and other work 
which has been done on the structure of the atom, 
go as to enable the unprepared reader to follow 
the main subject of the book. We soarcely oon- 
sider that such a brief account is sufficient to 
impart the preliminary knowledge necessary, to 
follow the subject of the book—it can be regarded 
only as a means of recalling certain facta with 
regard to electrodynamics and the quantum theory 
to the mind of the reader who is already acquainted 
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with them. It is doubtful whether it is realb> 
advisable to include this account in the book. 

In general, the book is of more use to th: 
experimentalist than to the theoretical researc} 
student. A olose study of it reveals one or tw: 
slips and misunderstandings, but none of a ver 
serious nature. Attention may be directed t. 
one of these, and that is on p. 196, where Dr 
Stoner makes some caloulations on the gyro 
magnetic effect. In this connexion the equation 
(9-2) are wrong, as the author puts the sign o 
equality between two expressions which cannot be 
equal. On the following page he himself suggests 
that this may be ‘ wholly wrong,’ and so it is. 

It is probable that as magnetism attracts more 
and more attention, and as ita importance in the 
study of the atom increases, we shall soon have 
more bqoks published on this subject. Dr. 
Stoner’s book is, however, the first on this subject, 
and we welcome it as a very good commencement 
and as an important contribution to our present 
literature gn magnetism. . P. Kaprrza. 





The Educational Ladder. 

Social Progress and Educational Waste: being a 
Study of the ‘ Free-Place’ and Scholarship System. 
By Kenneth Lindsay.. Pp. vii+215. (Studies 
in -Economios and Political Science, No. 88.) 
(London: George Routledge and Sons, Ltd., 
1926.) 7s. 6d. net. 

R. KENNETH LINDSAY, who was Labour 
candidate at a recent parliamentary 
election in Oxford, has written a very instructive 
study of the adequacy of the provisión made for 
scholars to pass upwards from the elementary 
school to higher places of education, and the use 
made of it. He quotes with justifiable scepticism 

Lord Birkenhead’s recent dictum that “‘ the number 

of scholarships from the elementary to the secondary 

school is not limited, awards being made to all 
children who show capacity to profit”; and 
examines the actual facts carefully in four or five 
selected districta—London, Oxfordshire, Warring- 
ton, Wallasey, with a shorter account of Bradford. 

The book is an interesting illustration of the fact 
that, however amall and technical the point. of 
departure may be, if the argument is pursued 
faithfully, a survey of all the connected fields is 
gained. This is especially true of sociology, and 

Mr. Kenneth Lindsay, by his thoroughness and 

acuteness, manages to give us a fairly complete 

sociological picture of London and some of the 
other places simply by following the record of the 
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sxcholars proceeding from the elementary to the 
secondary schools in the area. i 

The main conclusions may be very briefly 
summarised. The ladder of which Lord Birkenhead 
spoke affects at most 20 per oent. of the elementary 
school population; 80 per cent. go no further in 
their scholastic education. It also appears quite 
clearly that the minority who do pass on are 
mainly from the lower middle class of clerks and 
small traders, and that their children by their 
continued education are enabled to remaif or rise 
a little higher in the same class: Individual cases 
are mentioned of the sons of manual workers who 
become professors or civil servants, but it is 
abundantly proved that the mass of the workers 
are untouched by the secondary system. ‘The root 
of the difficulty is poverty. Even if more secondary 
and central schools were provided, the need of 
the parentas for their children’s earnings would 
prevent any large number taking advantage of 
them. 

To Mr. Kenneth Lindsay this fact pomts to a 
much more generous subvention from the State 
towards the maintenance of scholars: he indicates 
his own belief in an all-round allowance to parente. 
From the educational point of view the book will 
incline most of us to the solution just advocated 
in the Report of the Consultative Committee on 
Adolescent Education, namely, the gradual raising 
of the universal school age to fifteen years as 
economic conditions permit, that is, concentrating 
more on the improvement of the education of all 


than on a large immediate inoreage either in second- 


ary schools or in scholarships. F. 8. M 





Our Bookshelf. 


The Work of the Royal Engineers in the 


European 
War, 1914-1918. Compiled by Col. G. H. 


Addison. Published by the Secre 
tion of Royal Engineers, Chatham. iscellane- 
ous. +8 iii+372+100 plates. (Chatham: 
W. and J. Mackay and Co., Ltd., 1927.) 20s. 


Tams volume, the last of the series prepared by 
Col. Addison to illustrate the manifold activities 
of the corps of Royal Engineers during the recent 
European War, covers a wide range of activities. 
It shows in what manner the corps rose from 1569 
officers and 23,521 other ranks (including Terri- 
torials) in August 1914 to 11,830 officers and 
225,540 other ranks ın August 1918. The mere 
list of units included in 1918 shows what the de- 
velopments in warfare had brought under the con- 
trol of the corps: water boring, sound Ing, 
tunnelling, gas and anti-gas methods, ar KASR e 
land drainage, fo , laundry, cinema and camou- 
flage were amongst the many which the engineer- 
in-chief had to organise and supply with stores. 
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The subject of most general interest in this 
volume is the account of the camouflage service. 
Once again we see the shattered tree near Burnt 
Farm, and we learn thaf Colonel Solomon drew its 
bark from the King’s Park at Windsor. It is not 
without some amusement that we note that for 
purposes of R.E. the artiste in the Camouflage 
section were rated as painters and the sculptors as 
plasterers. From the chapter on the organisation 
of engineer intelligence and information emerges 
the somewhat eee that none of the maps 
supplied to the Army by the French staff recorded 
the existence of the ished Canal du Nord. 

The chapters on concrete defences, on forward 
communications (duckboard tracks, decauville, 
mule tracks, plank roads, etc.) and on machinery, 
workshops (with the. wonderful list of articles 
manufactured by the R.E. during the War), and 
electricity have their own special interest and might 
serve as a very useful text-book for engineers en- 

in pioneer work in the outposts of civilisation. 

e concluding chapters on searchlights, inunda- 
tions (our own and the enemy’s), and traming 
schools help further to illustrate the magnitude of 


the whole task of o ising the pi 
services required in the TRAE A o 
which the task was accomplished. 


Practical Organic and Bio-Chemisiry. By Prof. 
R. H. A. Plimmer. New edition. Pp. x +6568. 
London : Longmans, Green and Co., Ltd., 1926.) 
ls. net. 


THE need for a new (the third) edition of this book 
is in iteelf an indication of the appreciation of the 
public to which it is addressed. The author in 
revising his work, in addition to making numer- 
ous changes of detail, has again to some extent 
modified ita scope. The book has been made more 
theoretical nie se practical and at the same timo 
more elementary. 

We ieee regret this decision on the part of 
the author. Instead of developing into a-valuable 
aid to laboratory practice in general biochemistry, 
the book is ually becoming unequal in its 
treatment of various ches ot the subject and 
overweighted with theoretical matter, much of 
which is too condensed o the anthoxanthins, the 
terpenes, and the oids) to be of value for 
the class of studenta for which the main bulk of 
the book is intended. 

Considered as a text-book for medical students, 
however, the book preserves the qualities which it 
has always , and tho sections on proteifis, 
colloids, an son ra may all be cited as char- 
acteristic examples of the mode of treatment. 

If, however, ita virtues have been retained, so 
have some of its vices. The author still omi 
all reference to hydrogen ion concentration, its 
determination and ite influence on biochemical 
phgnomens. This constitutes 8 very serious, and 
in our opinion inexcusable, defect from which the 
book eaters throughout. The student, medical or 
other, who relies upon this work will find hipnself 
in this set eck deprived not only of a general point 
of view of the greatest utility, but also of much 
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valuable information, and will be greatly hampered 
if he should attempt to dnlarge his ideas by reading 
current biochemical literature. 

A large amount of new information has been 
incorporated into the text; thus glutathione, 
thyroxine à la ERR and the irradiation of 
cholesterol are all included. On the other hand, 
oxidation-reduction potentials and the bacterial 
production of acetone and butyl alcohol fro 
starch seem not to be mentioned. A. H. 


Tus small book is of the popular type setting forth 
in simple language the existing methods available 
for preventing domestic smoke. There is a useful 
foreword by Sir Napier Shaw, and four chapters by 
different authors. Solid fuels are dealt with by 
Dr. M. Fishenden, gas by Mr. F. W. Goodenough, 
electricity by Major F. H. Masters, and the general 
housewife’s prob by Miss Bushell and Miss 
Gordon. The book should help those desirous of 
knowing what they oan do to eliminate domestic 
smoke. 

Dr. Fishenden is a strong advocate of coke as a 
fuel for continuous use. ‘Mr. Goodenough gives a 
very clear review of the possibilities of gas. He 
directa attention to a point not sufficiently realised 
when comparing the cost of gas for domestio use 
with that of solid fuel, that 1s, the saving of the 
time of the housewife. The case for electric heating 
and cooking is naturally supported cides by 
Major Masters; he es a good deal the 
efficiency with which electricity is converted into 
heat and utilised, but no stress is laid on the 
necessity first to convert coal into electricity, with 
a heavy loss in the process. In his foreword, Sir 
Napier Shaw emphasises the scale of the amoke 
problem, a point often forgotten. Referring to the 

ibility of substituting gas and soft coke for the 

amount of coal burned each year in domestio 

fires, he directs attention to the problem of dis- 
“posing of the if sufficient coal were treated. 

It is stated by Mr. Goodenough (p. 18) that gas 
“is probably available to something like 95 % 
of the population of these islands,” and, on the 
same , that “some forty million ‘tons of coal 
are still burned in British dwelling-houses every 
year.” These two statementa en together 
show that the disposal of the gas would be a real 
difficulty. 

The book is not provided with an index, although 
a fairly complete list of contents is given. 

. B. OWENS. 


fes physiciens hollandais et la méthode ; 
meniale en France au XVIII. siècle. Par ; 
Pierre Brunet. Pp. ïi+158. (Paris: Albert 
Blanchard, 1926.) 14 francs. _e 

THs legacy of Newton and his contemporaries of 

the seventeenth century has often been described. 

Thisswas the century, too, that saw acience organ- 

ised through ita societies on rational lmes that 
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at the same,time made possible internationa 
relationship and collaboration on a scale hithert« 
in cil The excellent volume before us deal 
ith the handling of this legacy by the continenta 
physicists of the eighteenth century. It is perhap: 
insufficiently realised that international relation- 
ship has the progres of science almost az 
often as it has the pro of peoples ; and the 
hiftorian of science who is concerned with the 
development of the broader ta of his subject 
is contronted with continual i tions of this. 
The French Descartes lived his scientific life im 
Holland; Huyghens was a Dutch philosopher who 
worked in France and visited d; S Grave- 
sande, of Leyden, was a member of the delegation» 


of 1715 sent to to congratulate George I. 
on his n Wendie was & Dutch philo- 
sopher who was educated in England.” Here are 
but a few of the ingredients of intérnational 
relationships in science. The eighteenth ‘century 
was notable for the rise of the Dutch imentaP 
school of physiciste, and the story of the develop- 
ment of the experimental method in Holland, and 
of its influence on the mathematical methods of 
the French school, is dealt with by Prof. Brunet 
with a sympathy, a penetration, and an under- 
standing that has resulted in a volume of unique 
value to all students of the history of science. 
I. B. H. 


Mongrel Virginians : The Win Tribe. By A. H. 
Estabrook and I. E. MoDougle. Pp. 205+2 
pa (Baltimore, Md. : Williams and Wilkins 

.; Lòndon : Baillière, Tindall and Cox, 1928.) 
13s. 6d. net. 

Tms study of a group of Indian-white-negro 

crosses is a sociological and “eugenio study of a 

eee A a a ity in 
irgmia for more than a hundred years. It 

originated from a white-Indian union, with later 
introductions gf “mean-white’ and negro strains. 

The group consists of about five hundred individuals 

in an area approximately eight miles long by four 

miles broad. ‘They are mostly living on the land. 

The original white family, judging from ite social 

and economic position, was probably above the 

average. The descendants are almost without 
exception below the low white in average ability. 

One hundred and forty-five pages of the book 
are taken up with a history of the individuals so 
far as it has been ible to recover it, and this is 
followed by certam deductions from the data as 
to fecundity, consanguinity, legitimacy, and the 
like. As a sociological record this material has 
value ; but as a scientific study it leaves much to 
be desired. The fact that a large number of the 
females have been prostitutes, and that white men 
from outside have resorted, and continue to resort, 
to the area, introduces an element of uncertainty 
into the date. Further, it is to be regretted that 
advantage has not been taken-of such a pro- 
misging opportunity to examine on anthropological 
and genetic lines such exceptional material for the 
study of a number of problems relating to heredity, 
inter-breeding, and racial crossing. 
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Letters to the Editor. 


Gee Neha 
opinions liam his correspondents. N pn 


Transmutation of Elements. ® 


Pror. A. Surrs, in a letter in Naruse of Jan. 2, 1926, 
announced the possibi of tranamuting lead into 
thallium and mercury. the December number of 
Zeus. f. Klektrochem., these iments are described 
in more detail by Smita aad Kars. Théy used a 
quartz tube, furnished with two steel electrodes with 
carbon pomts, which a down mto the liquid lead. 
The amount of lead is about 900 grams, which is 
kept liquid m a side tube all the time. 
permment is performed, the tube is tip and the lead 
18 brought over into the main tube. e arc which is 
burning between two inner surfaces of lead is either 
contmuous or intermittent, the main consideration 
being to obtain as high a current density as posmble. 
The first method gave strong spectroscopic evidence 
of mercury and thallium after 10 hours’ burning at 
+35 amp. The second is the socalled wearing 
method, m which a current of 60-100 amp. can 
pass through the tube at the make of the arc, that 
18, when the tube is short-circuited thro the liquid 
lead. Here all the mercury lines, even very weak 
oneg, were present after 9} hours’ sparking. 

I have been tryimg to check this work of Smits and 
Karssen, using &@ tube of similar construction, the 
dimensions, however, being smaller, as the amount 
of lead used was only 180-200 gm., and the bore of 
the tube where the arc was burning was ; in. The 

Ing method was first tried with an evacuated 
tube for 14 hours, with a current in the short-circuited 
tube of 60-75 amp., plus 214 hours with 80-90 amp. 
The lead was found to be pure by spectroscopic 
exammation before the run started, and the spectra 
throughout the experiment, mostly PED at 
5-hour intervals, showed no mercury or ium lines. 

After a breakdown of this tube, a new run was 
started with new lead which, however, on very good 
reo eae showed slight traces of mercury and 
thallium. This time the arc was burning in j-} of an 
atmosphere of nitrogen. Firat, an e 1 t with 
continuous current was ormed for b5 hours, with 
current densities from 15 amp. to 25 amp., the latter 
a being TARREI T hours at about 38 volts. 

o appreciable change ın Eei of the mercury 
and thallrum lmes could be detected. The i 

filling, without 


method was again tried. with nitrog 

o ing tho construction of the e or touching the 
lead. o mechanical devices were neceesary, since 
the arc under oe certain preasure and with a certain 
amount of lead present, will make and break itself as 
soon as the lead surfaces are brought to contact. This 
way of ing should be v effective, as the aro 
runs thro stages of burning. After a 10 hours’ 
run with 65 amp. to 95 amp. was performed, the 
scheme of connexions was changed, putting a con- 
denser across the terminals, and a big inductance in 
series with the tube to protect the generator against 
transiente. ‘The current in the arc was now increased 
to 120 amp. short-circuited, and was about 60 amp. 
when the arc broke. With this arrangement a 12 
hours’ run was performed, but no merease in the 
strength of the mercury or thallium lines could be 
detected. The actual burnmg time of arc was a little 
lees than half the time, and the number of contacts 
ranged around one a second. On increasing the 
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current up to 150 amp., the tube broke after 2} hours’ 
run. s 

As will be seen, the currents com with, and even 
exceed, those used b eE E EE 
dimensions of the are smaller the actual current 
densities are hi . On account of the smaller 
amounts of lead used, the ted producta of trans- 
mutation should be more easily detected, but in spite 
of these two favourable conditions no transmutation 
could be found. 

It is the author’s intention also to try out the second 
method by which Smits and Katesen claim to get 
ae resulta, namely, high potential discharges 

tween lead elestrodes in carbon disulphide. 

L. OMASSEN. 

Laboratory of Physics, 

itute of Technology, 
Pasadena. 


Norman Brn 
California 





The Floods at Memphis. 


THe news of the dangerous floods at Memphis, 
Tennessee, inevitably invites a comparison with ite 
tian namesake. The modern town was laid out 
in 1819 (soon after the evacuation of the surrounding 
territory by the Chickasaw Indians) by three men, 
Jobn erton, Andrew Jackson, and James Win- 
chester, who gave it the name of the most ancient 
of the great capitals of Egypt because of the similarity 
D phical positions of the two sites. eid 
j t the American site enjoyed an - 
vantageous position at the head of the navigable 
waters of the Mississippi, and from that they doubtless 
hoped—and time has amply justifled their hope— 
to derive the t oo ial future for their new 
Sr which a like ition at the apex of the Nile 
Delta had secured tor Egyptian Memphis throughout 
& iod of three thousand years. 

t seams possible, however, that the founders of 
the town had forgotten the implicit warning of 
Herodotus, who made his head at Memphis 
when he visited E in the latter half of the 


. century B.C. 8 ing of the foundation of that oi 
in the dim i of tian history, he te 
us (as the priests had told him) how the river had 
originally flowed right under the western cliffs—as 
it might be the ickasaw Bluffs in Tennessee— 


and how, ın order to secure a larger area of pate Co 
irrigable land, the rei ae dammed the Nile 
and turned it into the middle of the valley between 
the two desert and then let it rejoin ita bed 
at the apex of the Delta. He goes on to say that 
“to this day ” (his day) the point at which the river 
was thus bent out of ita old course was 
the Peraians—then ruling t—‘‘ with the greatest 
care,” and was strengthen 
e E Wh SE Ma tid i aba ce adi 
mound (i.e. the dam), there be danger of Memphis 
oag completely overwhelmed by flood.” 

o have no exact information as to the nature pf 
the defences thus so carefully manned by the Persians, 
though we may feel tolerably certain that they 
consisted simply in the earth banks which are almost 
as old in conception as the Nile mud itself and are 
still to be seen ughout the length of Egypt to-day 
But the Greek historian’s account has been verifled 
and happily supplemented by modern excava- 
tion. otus tals us of a “camp of the 
Foreigners.” Sir Flmders Petrie, who dug at 
Mamphis for several years before the War, guessed 
that this referred to the mixed levies of the Persians ; 
and in his first season’s work he struck a building 
which, as he had calculated, turned out to be*this 
very camp. It lay on the south-east edge of the 


814 


town, precisely where we should expect to find the 
‘army-of occupation ” whose main business was to 
secure the city from flood. Memphis was at this 
time the commercial centre of t as well as 
its capital, and it waf natural t the Persians 
should keep a armed force in this outpost of 
their empire. The size and heterogeneous nature of 
cotta figuras representing man of al of amall terra- 
men of all nstions, from 
-west to a Mongolian pte 
India, thus E 
extreme imita of the Permian sway. The 
we know, was from the earliest times fond of pcs dena 
and these figurmes, tho ah the influence of 
the Greek artista then ionable ia Egypt, are 
definitely the work of native craftamen. An interest- 
ing feature is the absence of women among the ee 


types, although Egypiian women occur fairly fre- 

quently. The explanation is clear en Memphis 
had become for a time the Cologne of t—if one 
may be permitted the anachro the army 


of occupation, co of units many of whom 
were thousands of, miles their native lands and 
who doubtless despaired of seeing their own homes 
again, followed the natural course and took wives 
from among the native women. That these should 
im their turn become a butt for the jesting hands of 
their fellow-countrymen is not surprising. Thus to 
the bald remarks of the ancient historian archspolo 

has added such convincing details as these models 
of the ay soldiers, whose ‘foreign sarvice’ for & 
considerable period was the comparatively ee 
fatigue’ of patrolimg and repairmg the dams of 
Memphis. 


Such a strict watch was still kept up at every 
Nile flood until a few years ago, when the irrigation 
works of the British put the water under 
more psa eea ETRA and thus practically removed 
the danger from . Centuries of experience 
arene ee ile floods, and pe a 
cautious instinct inherited from those earliest days 
of human tion of the Nile valley, when every 
are a cee le land had to be won from Nature 

CE ee e aD e 

tians more than usually careful of their ear 
At all events it is Interesting to note that thro 
the five millennia of its history, during whi 
frequently hear of looting and partial destruction Le 
conquering armies, there is no record, 80 as 
am aware, of the flooding of the town of Memphis. 
Yet its modern namesake, although advantageously 
situated on the hills forty feet above the river, and 
in spite of all the resources of modern science, is 
suffering this grievous calamity little more than a 
century after ita foundation. 

8. R. K. GLANVOLE. 


Biological Fact and Theory. 


Tamera though it is to deal with Prof. Huxley’s 
nal references to myself and others, as they 
have no bearing upon. the exgument, I would return 
to my protest against his dogmatic statements about 
doubtful matters. 
Among ‘the fundamentals of 
fNarunE, Mar. 6, p. 850) Prof. 
proof ee 
that the 08 -aTe in lmeer order,” and 
“the individuality chromosomes.”” The 
Sail are of ae the factors of Menddlian 
t in saying that they 
icles arranged in regular 
order in the chromosomes, each representing a 
particular character. Also it is apparently assumed 


iœ to date” 
uxley gives ‘“‘the 
and. 
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Now the usual mode of distribution of the chromo- 
somes between® dividi cells before fertilisation, 
poe a perfect for the distribution 
of * genes ’ to the ‘ Neo-Mendelian ' 
theory, but this mode of ution is not universal 
in connexion with fertilisation, as I have already 
pointed out (NaTuRs, Jan. 29, 161). The oon- 
tinuous individuality of the a from 

generation. to jaaa of cells and whole organ- 
EA bole aot in some caseg, but is very doubtful 
in others. They appeer only during the process of 
ois Ge. Chl Bits Several in tors of 
Biol. Bull., vols. 12, 13, 1907; 
18, “fos a voL 21, 1911) clam that amitosis 
pees Tag the cells destined to produce cee 
think there is some other explanation 
oes, but until this 
ints to which I have referred are 
© individuality of the chromosomes 
must remain as an attractive working hypothesis. 

Winle in breeding si tear certain groups of 
characters do appear in individuals of consecutive 
I Mendelian manner, the great 


and the other 
demonstrated, 


dvidol oF roo or ovon many renos, and ay mk 
of a race a a a eaperans eka 
igen as is provided by the chromosomes for 
the distribution of Mend characters would 
prove an obstacle were these common characters 
represented by unit factors in regular lines 
in the chromosomes. Moreover, <certain breeding 

ts suggest that similar a 
may blend when races geographically villa 

ave raed, bab esceeante inc Ge Gane of 


colour) 
Be 


local variants (Prout and Baoot, Proc. . Soo, B, 
vol. 81, 1909; 8 Reoord, and 186, 
19-06 ; "Trans. ” Entomol, Lond., En Proo., 


1907). Blendi af such important characters as 
the number of vertebres occurs in crosses between 
Salmo salar, irutia and farmo. The are 
fertile and there is apparen ae ion (Walker, 

‘Hereditary Characters,” 1910). h Very frequently, 
if not alwa figs Ghewister tiat han eae hee 
crossed has affected by ita opposite with which 


ib was mated and whose place it has taken in 

the hybrid,” and “ Everywhere unit characters are 

changed by hybridiam ” venport, ‘“‘ Inheritance 

in Rees p. 80, 10906). Many other imstanoces 
ight be cited. 


fhe th theory seams to me the most probable which 
requires least in the way of assumption. That 
recent variations are transmitted in the Mendelian 
manner; that they are always tending to blend 
more and more if they are from generation 
to generation; and that racial characters, derived 
originally from individual variations, are produced 
through the general potentialities of the ocel for 
development within definitely. restricted limita, 
Boems mo to roduno ba n e Ray Gb adapo 
and to. agree more easily with known facta than what 
is now put forward as the “‘ Neo-Mendelian Chromo- 
same ry.” 

That the chromosomes are concerned in the trans- 
mission of the potentialities for developing Mendelian 
De ee eee ere re ee ee 
wor thesis, and so long as Prof. Hurley 
and ‘ E whole body of those upon genetical 
research” treat this and the other yee ae ae aoe 
as useful “conceptions and theories °’ (ashe now 
calls thero, Natrurns, April 30, p. 680) and not as 

‘laws’ and proven facts, no one can complain. 

“ If therefore the Reader expects from me any 
infallible deductions, or certainty of Amioms, I am 
gs aA cat that these stronger Works ‘ot Wit 

on are above my weak Abilities. 
Wherever finds that I have ventur’d at any small 
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Yonjectures, at the causes of things I have observed, 
beseech him to look upon them dhly as doubtful 

Oroblems, and uncertain Ghesses, and not ag sun- 
ueationable Conclusions, or matters of unconfutable 
ience’’? (Robert Hooke, Micrographia, 1665 (Pre- 

‘aoe)). CHARLES WALKER, 
The University of Liverpool, 

May 4. 





e 
The Coat of Sheep. a 


Ture letter under this title, by Prof. J. Cossar Ewart, 
m Nature of Mar. 19, contains some observations 80 
divergent from those we have made here that it seems 
dJemrable to contrast the two. He remarks f * From 
an investigation which has been ur hand for some time 
yn the structure of the fibre forming the coat of sheep, 
it has been ascertained that in sheep, as in man, the 
rst coat consists entirely of simple pithleas fine-wool 
Abres.” In the course of investigations on South 
African sheep and wool, I have procured a fairly 
complete series of fostuses of the Marino, blackhead 
Persian, Afrikander, and Karakul, as well as of the 
Angore goet; and ın each case microscopic sections 
have been made of the different stages 1n the develop- 
ment of the hair and wool. In view of the statement 
that “ the first coat consists entirely of simple pithless 
fine-wool fibres,” a re-examination has been made of 
all this material. 

Prior to the extrusion of any fibres, apart from the 
coarse stiff ones over the lips, eyelids, and tip of tai, 
the appearance of the fœtal skin in sections is much 
the same ın all the The hair plugs vary much 
in depth within the dermis, and keratmisation first 
oi geen within the deeper and thicker follicles. 

ewise the fibres from these are the first to reach 
the surface, and break through the outer cuticularised 
layer of the epidermis. For a short time after the 
extrusion only the tips are visible, and the degree of 
differentiation is so amall that little distinction can be 
made between harr and wool. Later, when an external 
difference 18 apparent, the outer fibres are in every case 
the stronger and the ınner are the finer. Moreover, in 
transverse sections of the skin the stronger fibres 
often reveal a medulla, while the fine fibres are solid. 
Fortunately, no uncertainty exists in the recognition 
of the medulla in sections, though ita early stages are 
difficult in the extruded fibre. have already shown 
(Duerden, J. E., and Ritchie, M. I. F., “ Development 
of the Merino Wool Fibre,” S.A. Jour. Soience, vol. 21, 
1924) that ın the Merino it arises from the hair germ 
as a direct upward continuation of the basal layer of 
the epidermis, and its cells undergo keratinisation 
later than those of the cortex, cuticle, and mner root- 
sheath ; stained in picro-carmine they are a brilliant 
red, surrounded by the clear yellow cortex. 

On account of the evolutionary loss of most of the 

fibres in such fme-woolled sheep as the Merino, 
and the feebleness of the medulla in those which 
remain, the distinction between hair and wool is not 
strongly marked. The blackhead fat-rum Persian, 
now BO Ponny farmed in South ca for ite 
superior mutton, however, has a covering altogether 
resembling that of wild sheep, namely, an outer hairy 
coat and an under woolly one; and it may therefore 
be taken as representative of the an condition 
of all sheep. By the time differentiation of the fibres 
is established in the fœtus the coarse, hairy, medullated 
fibres are found to project much beyond the fine wool, 
and there can be no question of the coarser fibres 
having appeared first. 

The long stiff fibres of the lips and eyelids remam 
for the most part non-medullated until towards the 
close of fostal life when, with increasing diameter, 4 
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pith develops ; so that these fibres, the first to pro- 
trude, are truly hair, not wool. The morphological 
value of a fibre can scarcely be estimated before ite 
growth is completed. 

The resulta may be summarised as follows. The 
coarse medullated hair of the sheep and the fine non- 
medullated wool appear on the fœtus at about the 
same time, the stronger fibres slightly in advance of 
the finer. In fine-woolled sheep the distinctions 
between the two sets of fibres are not pronounced in 
the early fœtus, and the entire coat may have a 
semblance of wool; but towards the end of fatal life 
a medulla a in the stronger fibres, thus mar 
them off as ha kad as representative of the aay 
outer hairy coat. In wild and coarse-woolled sheep 
the distinction between hair and wool is apparent 
much earlier, and the growth of the hair throughout 
is in advance of that of the wool. 

J. E. DUERDEN. 

Rhodes University College, 

Grahamstown, South Africa. 





Chemical Formuls of Mineral Compounds. 


Durme the last decade I have accumulated some 
new facts which I believe are of fundamental sgnifi- 
cance. Certain theoretical considerations require that 
the chemical formuls of all true mineral species com- . 
posed of any of the firat twenty-one elements of the 
periodic system should obey the following simple 
equation : 

IM = 2a + 8n, 
where M is the molecular number (i.e. the total 
atomic number in the compound), a the number of 
atoms, excluding h en, and n any integer. 

My first notes, on Dana’s “ Text-book of. 
Mineralogy ° (1912), recorded five exceptions to the 


above equation, n ing four substances of 
organico origin. Later I verified that Dana (1922 
edition) corrected the formuls of alummite and 
lazurite, leaving me with three exceptions only. After- 
wards I obtained from other sources the corrected 
formula (Na,,Ca)O.AL,O,. 58i0,.10H,O for faujasite 
and CaMg, (819), for tremolite, which tavistookite 
as the sole exception for some time. Mellor’s “ In- 
o io and Theoretical i ” (1923) mentions 
the latter as ALO (OFP Ou) which is in perfect 
harmony with my equation. (Granting the correct- 
ness of this formula, my list of exceptions is now 
reduced to merely four o o minerals—whevellite, 
oxammite, mellite, and ‘fichtelite. These, however, 


were and bear a theoretical cance 
which cannot be discussed here. I have able 
to cover most of the ing minerals by a modifica- 


tion of the above equation based on a new theory, 
the satisfactory completion of which mvolves aiff. 
culties which I hope to overcome. 
L. W. Trsyerga. 
Caixa 1330, 


Sio Paulo, Brazil, 
Mar. 25. 





Mr. Tosyrnrod’s formula, which amounts to the 
statement that M -2a 18 divisible by 8, may be 
interpreted in the followmg manner. Every atom® 
n gr of the elemente from 2 (helium) to 21 

scandium) may be represented by the expression 

+ 8¢d+4, where d 1g an in from 0 to 2 and van 
integer from 0 to 4, equal to the valency of the element. 
This is supposed to be due to the arsangement of the 
electrons m layers; the first complete layer consisting 
of two, the second and third of eight electrons gach ; 
the valency being an exceas above or & deficit Below 
a complete layer. The elemente with +v are often 
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described as positive, those with -v as negative. In 
any compound of two atoms in which the atomic 
number of one contains +v, and that of the other 
contains — v, the total ‘molecular number,’ M, will be 
2x 2+8(d+d’), where d.amd d’ may be the same or 
different. Similarly, in a compound oontai a 
atoms, with the sum of the + encies equal to that 
of the - valencies, the total molecular number will 
be ax 2+8d+d’+etc.), where (d4 +ete.) is an 
i . This is . Tibyrigé’s formula. In 
minerals, which are compounds, consisting only of 
elements with numbers from 2 to 21, all combination 
is between elements with + yalenoy (including for this 
purpose the tetrads) and those — valency, and 
their valencies are all satisfied. o only exception 
of which I am aware is carbon monoxide, which 
undoub exists In a natural state. 

Bo far, the element hydrogen has been left out of 
consideration. 
satisfies the same conditions gs do the other elementa 
up to 21, but th it basa — valency of 1, it behaves 
as an element with + valency and combines with ele- 
ments with — valency, i of those with + valency ; 
thus water or ico would not satisfy Mr. Tibyrica’s 
formule. For M ~2a=2+48-6=4, which is obviously 
not divisible by 8 If the elemente of an even number 
of molecules of water be present in a molecule and the 
other elements t satasfy the formula, the mineral 
as a whole will do so. Butif only the elements of an 
odd number of molecules of water be present, it 
will not. Thus, if tavistockite have the formula 
Al,Ca,(OH),(PO,),, Mr. Tibyrioé’s formula would 
not apply. For M=284 and 2a=54; so that M - 2a 
= 284 -54=180, which is not divisible by 8. But it 
appears that in calculating number of atoms, a, 
he does not include atoms hydrogen, though he 
includes their atomic number in calculating M. Con- 
sequently for water M - 2a=2+8-2=8; so that for 
minerals with an odd multiple of the elements of 
water, M — 2a is still divisible by 8. 

J. W. E. 





Progressive Lightning. 


I HAVE read with interest Prof. Boys’s comments 
on the phenomena of “ Progressive Lightnmg ’’~ in 
Natouns for Feb. 19 last. The object of this present 
note is to direct attention briefly to some considerations 
in connexion with that phenomenon which occurred 
to me after writing my note of Deo. 19, and do not 
appear to have been discussed so far as I know, and 
to clarify and supplement some pointe brought out by 
Prof. Boys. 

At the outset I must say that I have made no 
especial studies of these phenomena, but have simply 
observed them as one interested in all Nature. ‘the 
generally accepted explanation of the 1ple flashes 
as progressive di through & channel rendered 
a better conductor by the pr i L » was 
seemingly so sound and reasonable that it was a 
prefound surprise to note what appeared to be 
different behaviour of the near flashes. I would be 
glad to supplement my visual observations by photo- 
graphy, but that is impossible. I have more investi- 

ons m hand now than I oan finish, and my 
no ee invariably been that even an tly 


simple problem reveals so T ths requires 
80 many subsidiary investigati t ıt becomes a 
major one before a solution is reach if ever. 


f. Boys’s observations of close-by multfple 
flashes seams tô set at rest the estion of the 
phenomena depending send mag Ə a8 my 
obeerpyations seem to indicate. quita properly 
raises the point of a near flash blinding the eye to 
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Ite atomic number, 2+8x0-1l=1, 


subsequent ones. In my own case this can scarcely 
be the explanation of the failure to observe múlti- 
plicjty in the near-by flashes, because many of those 
very olose were not seen directly but by their general 
ijumination, which is not iently blindi and 
would not prevent noting t ones. 

were also observed-in day time, when blinding is o 
leas hkely to occur. Coctainiy a apace San number 
of my observations could have been so affected. 

êfter mg my former note another fact im- 
pressed me, namely, that the general glare accom- 
panying distant flashes pears alo ta Do ol eTel 
duration than those near by, about in the same ratio 
as the flashes themselves. This is v difficult to 
explain gn almost any hypothesis. Ordi refrac- 
tion or reflection phenomena alone appear inadequate, 
as the great velocity of light would lmit such effects 
to a negligible fraction of a second. 

It may be urged that there will be a persistence of 
such phenomena so that the duration will appear 
sensible. There is no reason, however, that I can see. 
why such persistence of vision should be greater in 
distant than in near flashes. 

While I feel some confidence in the reality of the 
difference between near and distant flashes observed 
here, I also feel that it should be confirmed by photo- 
graphio observations before considering it as estab- 

ed, because of Prof. Boys’s observations of multi- 
plicity in near-by flashes and because of theoretical 
objections. I should hesitate to believe that there 
was any esential differénce in such phenomena here 
and in d, for exarnple, without r evidence. 

I have considered only discharges of li ing to 
earth, because discharges between sf er 
present some anomalies. 0. D. PERREME. 

Observatorio Astronómico de la ~ 


Nación ntina, 
Cordoba 
Buma easentially an experim entalist, I am of 
Spinien tat the. subjest oF Ive Lightning ”’ 


18 one for experiment rather than discuasion, and that 


the imple apparatus for causing two images to move 
at equal speeds upon the Panogena plate but in 
opposite directions so as to obtain opposite aberrations, 
which I described in Narurs of Nov. 20 last, is likely 
to give direct Information as to fact. Dr. Simpson 
has this now, and I am hoping that the iment 
may be made also m Americe, where the method has 
attracted some attention. 0. V. Boys. 





Rotation of Dielectric Bodies in Electrostatic 
Fields. 


RarseRiNG to the letters b 
Richardson and by Mr. G. L. Addenbrooke in Natun® 
of Feb. 12 and Mar. 12 ively on the rotation of 
dielectric bodies in electrostatic fields, the following 
may be of mterest. 

e have recently observed that if the’ metallio 
points of a Hamilton reaction mill or ‘ electric whirl’ 
are replaced by dry wooden ints, the normal 
direction of rotation is oaa that is to say, 
instead of rotating in a direction we to that 
toward which the points are di the mill with 
wooden points rotates in a direction the sams as that 
toward which the points are directed. The cause of 
the rotation under these conditions must then be 

ite different from that when metallic (good con- 

ucting) points are used—-where the exp tion is 
that ions are produced in the immediate viamity of 
the point by the process of ionisation by collision, 
those of opposites sign to the charge on the point are 


the late Dr. 8. W. 
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nmediately drawn into it, those of the same sign are 
gpelled, and that the rotation is due*to the mutual 
spulgion between the swarm of latter ions and the 
harge on the point. 

It is interesting to note that a wet point (we used 
rdinary matches for points) will rotate in the normal 
rection at first, then, as it dries, decrease its speed, 
ome to rest, and finally begm to rotate in the 


directaon. 
blocks of mounted nop- 
ymmetrically‘on the arms of the mill (two ight 
Tasg arms were used mounted on the head of an 
di ometer connected to one pole of a large 
Toltz ine, the other ve bane Soe to a 
lane wire netting suspen in e horizont¢l o 
bove the rotati arms and el to ) 
yxshaved in & ilar manner to the dry matches, 
e. rotated in the direction toward which the greater 
art of the block protruded. In the dark in the latter 
ase, extensive brushes could be seen on the arms near 
he Pe and there is no doubt that the action of 
he block is to form a non-symmetrical brush, which 
Irives the arms much the same as the brush from a 
netallic point drives it. The brush, of course, is 
‘ormed on the side of the block which protrudes least 
rom the arm in the plane of rotation. 
Tn the case of the matches the cause of the rotation 
s not so clear. Only a faint glow can be observed on 
he end of the match. It seems likel , however, that 
he action of the dry match is to di b the famt 
silent) discharge from the arms’ of the mill, retarding 


shat the major portion of the brush forme on the side 

xf the arm opposite to the match and so drives the 

arm in the direction toward which the match extends. 

This point is still under investigation. 
A. W. SIMON. 

J. M. Caaz. 
California Institute of Technology, 
Pasadena, Californias. 





Yolk Formation in some Arthropods. 

THER” has recently been controversy between 
Harvey on one hand and Gatenby and Vishwa Nath 
on the other, as to the relationship of Golgi apparatus 
and mitochondria to yolk formation. 

I bave been myself on this particular 
problem for the last year or Bo. A brief acoount of a 

rtion of my work in collaboration with Dr. Vishwa 

ath was published in Nature of Nov. 6, 1926. I 
i out three more arthro 
or- 


In Musca the nucleolus divides at a very early 
the various nucleoli begin to fragment. 
These 


fragmen 
do not undergo any further fragmentation. Simul- 
taneously with the escaping of these extrusions, & 
fuchsin. hil yolk arises in masses all over the oyto- 
lasm. Sa Scolopendra (Nath and Husain) a similar 


followed in most eggs. 
does not fragment at all, and it is interesting to note 
that there is no proteid yolk in this form. , 

In all three cases both the Golgi apparatus and 
mitochondria have been observed. e latter are 
always ular and never filamentous. They are 
geen to di ide but never swell up into yolk of any 
kind. The Golgi apparatus is seen 88 & juxte-nuclear 
mass in the younger of all forms. It is alwa 
in the form of dots and never discoid. It 
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does not arise de novo in the ihe en but is formed 
by the multiplication of the pre-existing Golgi 
ements. In Forflcula and i 
directly by a metamorphosis of the Golgi appare 
In Musca the latter never svells up, and m correlation 
with that it is interesting to note that there is no 
fatty Pe in this form. - 
A detailed account will be published later. 
Mian Taspiqgum Husaln. 
P Goloae, 
t College, - 
_ Lahore (Punjab), 
April 11. 





6 
Soft X-ray Spectra. 
ALTHOUGH much general information of soft X-ray 
can be obtained by photoelectric methods, 

ere 18 an need for ita direct spectroscopic 
confirmation. auvillier (Jour. de Phys. & le Rad., 
8, 1; 1927) has recentlyephotographed some lines of 
boron, carbon, oxygen, and thorium between 25 A.U. 
and 125 A.U. by refined methods of crystal spectro- 
‘ in this region can also be obtained 
from a concave if it be mounted at a 
sufficiently large ee of incidence. | - 

Using the anticathode of an X-ra tube as & source 
of radiation, I bave, by this method, obtained photo- 
graphs of some fifteen lines between 40 A.U. and 

00 A.U. Their interpretation requires some care, 
since, in the same lines ap whatever the 
nature of the anticathode. The line of carbon 
(44 A.U.) is present on dll platee, though in varying 
intensity, due presumably to_ the destruction o 
residual vapours in the tube. The L lines of carbon 
and the K and L lines of oxygen and nitrogen fal 
outaide the region covered by I : 
possible causes of the observed spectra there remain 
strontium, barium, and platinum i pais from the 
filament on the cold anticathode, Perhaps the most 
prominent of the lines which have so far been fitted 
‘nto the scheme of X-ray levels ıs the M1, doublet 
of strontium (A=159, 160-1 A.U.). A few limes 
appearing fal y on the photographs seem to be due 
to the anticathode itself—lines assogiated with the 
M levels in the case of zinc, copper, and iron. 
of aluminium is 
et band, with a sharp limit at 
166- I 
It appears to be not without structure, though this 
cannot be definitely asserted until further experimenta 


have been performed. 

It is worth mentaoning that spectra in this ion 
can also be obtained from e grating of um 
metal, though with considerable di ty ; and that 


Schumann plates are at least fifty times as sensitive 
as X-ray plates, even though they are treated with a 
fluorescent oil. T. H. Osaoop. 
Ryerson Physical Laboratory, 
University of Giicaoo, Mal 11. 





Consideration of Six Cases in Zoological 
Nomenclature. 


Tum Secretary of the International Commission on 
Zoological Nomenclature has the honour to ala 
attention of the zoological profession to the fact 
application for ‘suspension of the rules’ has been 
made in the six following cases : 

I. Odontaspis Agassiz to be retained with Oar- 
charias taurus o as type. 

Il. Bulamia Gill to be retained “for Carcharias 


Mueller and Henle (not pata 1810). 
THT. Carcharodon Mueller an Henle, 1888, tq be 


£2 


818 


Cases I.. I., and IO. would involve treating 
rape le te Caretteri (April 1810) and his Indice 
ee ee ee one and the same paper. 

Ə rigi oroement of the rules wo retain 


or which it was obviously 
Intended. This replaces Myliobatis Cuvier and leaves 
Stoasodon for narinari. ` i 

V. Suppreasion of “ 8ynoptisches Verzeichnis .. . 
der Baikalflohkrebse”’ m Bull. Internat. Acad. Pol. 
Sov. et Let., 1926, pp. 1-77, from nomenclatorial 
yap pean Examples of generic names used: 


ee ee eee 
gammarus, Loveninuskytodermogammarus, Parapalla- 
. Lithostrotion striatum Flaming, 1828, to be 


declared genotype of Lathostroiion, in place of L. 
jlorsforme designated by Ed: and Hame, 1851. 
Zoologists in in cases are cordially 
invited to communicate their views to the Commisaion 
not later than Jan. 1, 1928. C. W. Tome, 
( -) 
U.8. Public Health Service, AR 
Washington, D.O. 





Odours and Visual Imagery. 

Taa relative inhibition of cortical brain functions 
and the of uncritical activities, such as 
i , durmg the initia] and terminal phases of 
red Tot. NATURE, Aug. 7, Sept. 11, and Oct. 80, 
1926), may find a in certain cases of visual 
imagery mduced by odours. The following illustra- 
tion may be of mtereat. A small bottle contami 
methyl salicylate was associated consciously an 
deliberately with a-.number of circumstances in 
which some experiments had been carried out three 


the doctor, and the table, had to be referred to widely 
ia) mag times and places. Litera odorata mamet. 

: eomilarity such a smell association 
and dream phenomena calls to mind the argument 
pot forward by Dr. Halliday (Glasgow Med. Jour., 

ar. 1926) as to the correspondence between verbal 
aphasia conditioned by deterioration of the neo- 
panur and the natural aphasia as names 
or smells, due to the absence of higher mtegrating 
levels in the poked any 

The above considerations, together with numerous 
records of smell associations, reinforce a ion 
Bru. Med. Jour., 1922, i. p. 904) that odours should 

used in psycho-analytical practice. In the treet- 
ment of neuroses on analytic lines, the aeeoo R 
of a high resistance in certain patients by means o 
images recalled by olfactory stimuli has found 
recently to be of some considerable practical value. 


J. H. Kanara. 

The Homestead, Clynder, 
? Dumbartonshire, May 3 

Effect of Temperature on the Refractive Index 

of Rocksalt. .° 

Wa are writihg to direct attention to a source of 
error which may occur in spectroscopic investigation 
of te infra-red region of the spectrum. On reviewing 
the literature in which experimental work in this 
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region is reported, we find that usually no note is mad» 


of the tem ture of the prism at the time when the 
experiment is bei ucted. In the course o 
Investigations chick we have been carrying on fo 


some time on the absorption of gases in the near infra 

red, we have had occasion to observe the i rtan 

effect of ture on the refractive indices o 

rocksalt and fluorite. Thus, a variation of 5° in the 

working temperature would result in a difference of œ 
as 0-0754 (about 180 wave numbers) in certai 
of the near infra-red. 

The commonly adopted practice of mg the 
4:44 emision band of carbon dioxide, or the quarts 
reflection bands, as bench marks is mi img unlese 
combined with suitable temperature corrections o' 
the prism used. Jt is our intention in the nea 
future to deal with these matters fully and to descrikx 
the Proce ee we adopt ‘to ensure greater accuracy 
in determination of infra-red bands with prier 
apparatus. R. ROBHRTSON. 


Government Laboratory, a 
.Clament’s Inn heen 
Strand, London, W.C.3, May 17. 


The Industrial Revolution. 

Miss Bugr, in Natures of May 7, p. 671, is, I think, 
under a wrong impression in stating that the use of 
Newoomen’s engine (in England) was not wid 
Statistios are not available, but in 1769, John Smeaton 
obtained a list of 99 engines that had been erected in 
the Newoastle-upon-Tyne district alone. Pryce, in 
“ Mineralogia Cornubiensis,’’ 1778. gives the 
for Corn as 60 at that date. We have to 
that the materials of one such engine might cost £1000, 
and ita annual upkeep £200. 

Nor is there any evidence that the ine “‘ war 
frequently abandoned owing to the sraatetl consump- 





tion of l.” The engine was only applicable to 
pumping, and its sphere of was at 
collieries, are consumption was scarcely a 


consideration at all, An engine was abando or 
transferred when a mine was given up. Far from 
being ‘experimental,’ as suggested, the longevity of 
these engmes was sometimes extraordinary, e.g. the 
one in the Science Museum, South i i 
service for more than a century and a 


= H. W. 
The Science Museum, 
Bouth Kensington, 8.W.7. 





Hardness of Metals in Relation to Periodicity. 


Ix Mr. Mallock’s letter (Natuna, Feb. 19, page 276) 
he states that the periodicity of the hardness he 
determined does not fit Mendeléef’s table. It is 
Interesting to note that the hardneases, and incident- 
ally also. the melting-points, fit rather well mto the 
18- npr FORD ic table which will be found on 

Sige of the ap ix of “ Astronomy,” by Ruasell, 

and Stewart. Inspection will show that the 
ee 
and sequences with rather -defined maxima and 
minima may be observed. 

A possible interpretation les, I believe, in the 
electronic configuration of the atom in question. 
Those with the complete electron shells, as for 
example the rare gases, have low melting-points, 
whereas those with the shells about half complete, 


such as tungsen, osmium, and carbon, are the hardest, 
and with highest melting-point. S. A. Konrr 
Princeton University, 
New Jersey, 


y 4. 
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The*Progress of Hittite Studies—I1  - 
By Préf. J. QGABSTANG. 


i Nia remarkable development in Hittite studies, 

which the circumstances of the War tended 
to obacure, now-merita the attention of all students 
of history. This progress is due not so much to 
the resulta of excavations or further exploratiqn, 
interesting though these be, as to the ipher- 
ment of an important section of the Hittite archives 
from. Boghas: Kodi which opens the doors to more 
than one library of contem doqumenta. 
The clue was found and datak lished. on an Indo- 
European basis, by Prof. Hromy of Prague in the 
early years of the War. Since then a circle of 
eminent German philologists (amongst whom may 
be mentioned Drs. Weber, Forrer, Weidner, Figulla, 
Götze, as well as Profs. Friedrich, Sommer, Zimmern, 
and others) has placed the new study on a scientific 
basis by the continuous publication of texte and 
transcriptions no leas than by philological and 
critical discussion. A new light plays upon Asia 
Minor under the Hittite kings. 

It is both interesting and instructive to look back 
at the origins of the subject. .The Hittites have 
l been known, from the numerous references in 
Biblical literature, either as scattered settlers in 
Palestine or as military ples in the north of 

ia. The latter impression was confirmed, from 
the time, when Egyptian hieroglyphs camé to be 
understood, by scenes and Inscriptions on tian 
temple walls eee the conflicts of the P hs 
with this war-like rival, whom they encountered 
in gis and called Y-t-3. Two generations ago 
Dr. Wright hypothesised that certain unexplained 
sr lsat inscriptions found at Hamath and 
elsewhere in northern Syria must pertain to the 
same peoples. French scholars and others adopted 
the idea, and it was recognised that the distribu- 
tion of such inscriptions was not confined to Syria ; 
but that ruined cities, religious sculptures, and 
numerous groups of pre-Hellenic monuments bore 
witness to the same culture-influence in Asia Minor 
itaelf. ‘Then Prof. Sayoe, who lives to see the 
verification of his far-sighted conclusions, after 
examining and comparing certain msaribed sculp- 
tures on the western coast near Ephesus, con- 
structed his theory of a long-forgotten Empire of 
the Hittites, whose kings held dominion over Asia 
Minor and played their im oriental history 80 
long before the fall af y that their memory 
scarcely survives in Homeric legend. It was these 
kings who descended from beyond Taurus and 
battled with the Pharaohs in the fourteenth and 
thirteenth centuries B.O. 
A theory so comprehensive, albeit plausible, was 
naturally followed by a period of reactive ene 
ticism and investigation. It suggested, none the 
leas, the lines of practical research. British ex- 
plorers and scholars, notably Ramsay, Hogarth, 
Anderson, and others, joi in the quest: new 
materials were found and cautiously examined. 

1 Summary of three lectures delivered at the Royal Institution on 
Feb. 24, Mar. 8 and 10, 1027. 

No. 3005, Vou. 119] 


Karly in this oentury Ehglish and American uni- 
versities (Liverpool, Cornell, and Princeton) o - 
ised itions to collate materials and collect 


new data. Asia Minor being diplomatically closed, 
excavations were undertaken by the Liverpool 
institute and by the Britiah Museum at promising 
sites in northern Syria. 

Meanwhile the German Orient Society had 
received permisfion to excavate among the re- 
mains of the largest ruined city of SS aaa 
character in Asia Mimor, gre Oe eui, a small 

j in the north-east of the plateau within the 
circuit of the Halys River ; and there Dr. Winckler, 
early in the work, had the fortune to discover 
hundreds of fragmenta of inscribed clay tablets, 


history, 
rulers. Being present at the time, the present 
writer was courteously permitted to investi 
circumstances of the discovery, and in Dr. 
Winokler’s anticipations. It was clear that these 
tablets contained imperial archives ; their presence 
seemed to fix the royal palace there where they 
were found, and this was soon confirmed. The 
Hittite capital was called Hattušaš, the homeland 
tti. The latter was clearly tho EA one 

o Egyptian Y-t-3. Not only was the Hitti 
Empire a reality, but the Hittite ki emerged 
into the full light of history, claiming their part in 
the contemporary events of near Asia. There 
remained an apparently inexhaustible supply of 
documenta to be scrutinised, but a great proportion 
was found to be unintelligible though written in 
cuneiform script. Dr. Winckler was able, however, 
to publish before his death a number of the Semitic 
texts, chiefly concerning affairs in Syria, some of 
them narrating events of which parallel accounts 
existed from the Egyptian sources, ane 
references to and a draft of -the treaty wi 
Rameses Il. Hittite studies stood at that stage 
when last reviewed at the Royal Institution under 
the same title nineteen years ago. 

It now appears from various sources that about 
20,000 tablet fragments were recovered, for furth 
discoveries were made in the next year of work. 
From these some 700 documents have been re- 
constructed and about 260 have been published. 
Analysis shows that, apart from the Semitic texta, 
six ‘native’ languages are involved, and of these 
sar eae which we may call for the present 
: ial Hittite,’ can be translated with certamty. 
This language is called by some Kanesio. It forms 
all kinds of words by suffixes, and three-quarters 
of ita grammatical forms are to be found in Indo- 

in the same sense. It issafe 
to premise at any rate & common even though 
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remote paren (Proto-Indo-Kuropean). Hittite 
names, on the other hand, are p ing, and analogy 
is to be sought rather in the Caucasus. In Meso- 
potamis, again, the Mitanpian rulers’ Was 
ingly Aryan with Sanscrit affinities, differing 
from the common language of the area, which also 
has Caucasian elements. 
The difficulty of language was evidently felt by 
the archivista of the time, for glossaries were 
compiled for the translation of adlan iar 


. es 
sions, and some documents were set out in A acre 
e 


` bilingual columns. The tablets were in fact the con- 
tents of royal libraries of the thirte&nth century B.0., 
and many of them are copies of older documents 
that had ey cover & vast range 
of subjects, from im affairs to domestic 
detail. Treatises on non-political matters were so 
numerous as to call for & proper inventory or 
catalogue by the names of authors (both male and 
f nen. Among the state documenta or copies of 
them, those of most immediate interest historically 
include foreign correspondence with Egypt and 
with Babylonia, correspondence and treaties with 
the Amorite chieftains of Syria and the smaller 
states to the north (Aleppo, Nukhašše, Barga, 
Carchemish, etc.); treaties with a Mesopotamian 
(Mitannian) prince, as well as private letters between 
the members of the various royal families. Happily 


for us to-day, æ historical instinct pervaded the- 


foreign office of the time, so that many treaties 
contain preambles setting forth m chronological 
sequence the outline of events and relations 
between the contracting states or prmces down to 
the framing of the new agreement. These prefaces 
contain names of old-time kings and places, records 
' of campai and rebellions and former treaties. 

They can és cheoked in some cases by the prefaces 
to earlier or later treaties, and occasionally by 
- allusions m documents relating to other states. 
They are new materials for history; and it is 
_ already possible to reconstruct and trace in outline 

the development of the imperial o isation, in 


which diplomacy and military genius play a leading 
part. , 
The earliest references to Yatti oocur in the 


Babylonian records of n and Naram-Sin of 
Agade, which take us before the middle of 
thee third millenium B.o. It would appear that 
Hatti was at that time one of the leading tribal 
areas of Asia Minor. After an interval which can 
only be a ximated at about 500 years, the 
Hittite archives indicate a iod of struggle for 
the over-lordship of Asia Minor - the first Great- 


Kgng whose dominion reached to “ the sea ” andl 


Babylon, and it is confirmed thé Babylonian 
records that this invasion brought the first Baby- 
lonian d (that of Hammarabi) to an end. 
Unfortunately, the date of this event is not agreeds 
on by Babylonian scholars, being variously esti- 
mated as between 1950 B.o. and 1750 B.o. er 
study of the Hittite archives may help to settle 
that pomi and others connected with the Hyksos 
peri 


When first Hatti became dominant among the 
Hittite tribes of Asia Minor, their ki con- 
tinued, it would ap , to reaide at K , but 
from the epoch of the eck of Babylon the capital 
is found fixed at Hattušaš, and so continued with 
possible Poa interruptions until the end. 
Aleppo claimed great power and pees etd 
independence a oentury or so later, a date whic 
may have fallen within the Hyksos period. From 
about 1470 B.o. onwards the records of the Yatti 
dynasty are continuous, comprising twelve oon- 
secutive reigns, some of which are described with 
instructive detail. Relations direct or indirect with 
Egypt under the eighteenth dynasty, particularly 
the penetration of Babbiluliging into Syria (period 
of the Amarna letters), the battle between Mutallis 
and Rameses II., and the treaty of Hattuail II. 
with the same Pharaoh, give a series of fixed 
chronological positions on which the framework of 
international events can be constructed. 

(To be continued.) 


'. Wave Mechanics and Classical Mechanics and Electrodynamics. 
By Prof. G. A. Sonort, F.R.S. ` 


ho, articles in this journal by Mr. R. H. 
Fowler, Prof. M. Born, and Dr. P. Jordan 
hve dealt with the relation between inger’s 
wave mechanics and the quantum theory, but it is 

j that they scarcely express the views of 
So himself or those of his predecessor, 
2. de Broglie. The object of the present article 
is to give an account of the researches of thase two 
authors from the viewpoint of classical mechanics 
and electrodynamics, to which they are ologely 
related, both m subject-matter and method. A brief 
bibliography of t their papers, as well as a few by 
other writers on the same subject, is appended, to 
which the reader ïs referred for details, for an 


No. 3005, Vou. 119] 


outline only of the line of thought can be given im 
the present article. 

e root of these researches is to be found in the 
papers of Sir W. R. Hamilton, published a century 
ago, in which he pointed out the close -analogy 
subsisting between Fermat’s Principle of Least 
Time in optics and Ma is’ Principle of Least 
Action in dynamics. Just as Fermat’s Principle 
enables us to trace the paths of light rays with 
considerable accuracy when the linear dimensions 
of our apertures and obstacles are compared 
with the wave-l of light, but fails when they 
aTe BO that di tion becomes important, 80 
Maupertuis’ Principle enables us to predict the 
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paths of material particles accurately so long as 
the linear dimensions of the paths are sufficieptly 
large, but fails when they are of atomic dimensions. 
In such cases we must resort to the methods of 
wave mechanics. 

So much being premised, we may summarise de 
Broglie’s argument thus: every element of en 
—electron, proton, or quantum—is associated wi 
a periodic phenomenon, not specified, whose fte- 

uency is given by Einstein’s equation, whether the 
slement ,be at rest, or moving with uniform 
velocity v relative to the observer. In the latter 
oase the periodic phenomenon at a point*fixed to 
the moving element ap tə be slowed down, 
like a moving clock in the theory of relativity, but 
at a point fixed in the observer’s frame of reference 
it ap as a phase-wave, pro ted in the 
direction of relative motion with the phase- 
velocity u=c/v. The velocities «w and v are 
related as wave- and group-velocity respectively. 
EKinstein’s uency equation, ther with the 
Principle of Invariance, makes the momentum- 
energy fourvector of the moving element a constant 
multiple of the wave-veotor of the associated phase- 
wave, whence it follows that the Action of the 
element is a constant multiple of Fermat’s time- 
integral for the phase-wave, so that the Principles 
of Least Action and Least Time are equivalent, a 
result generalised by E. Schrédinger L. Flamm. 


Moreover, the quantum integrals of Bohr and 
Sommerfeld, bei essentially Action integrals 
taken round cl orbits of electrons, are propor- 


tional to phase-integrals taken round rays of the. 
associated phase-waves, which rays are identical 
with the co nding orbits. Hence the quantum 
conditions, which state that the quantum integrals 
are integral multiples of Planck’s Action constant 
h, are equivalent to the conditions for resonance 
between the electrons and their associated phase- 
waves, which state that the changes in phase of 
the phase-Wwaves in ing round the orbits of their 
respective electrons are integral multiples of the 


wave-| . 

With de Broglie the concept of the electron or 
other element of energy is primary, whilst that of 
the phase-wave is secondary, but with Schrodinger 
the position is reversed. In his theory the principal 
part is played by the so-called wave-function y, 
which determines the phase-waves and is a solution 
of a lmear ial differential equation of the second. 
order of the of the wave-equation in classical 
mathematical physics. The electron, or element of 
energy, becomes merely a foous of a group of phase- 
waves, and in the atom, where the focus is ill- 
defined, it loses ita individuality altogether. In 
order to re-establish contact with electrodynamics, 
Schrodinger finds it necessary to introduce a new 
and at first sight arbitrary hypothesis, defining the 
density of glectric charge in terms of the wave- 
function, but justified by the resulta to which it 
has led at the hands of Schrödinger himself, of 
A. Sommerfeld and his pupil F. G. Slack, and of 


J. C. Slater. 
Originally, Schrodinger deduced the wave- 
equation from a form of the Principle of Least 
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Action suitably modified to suit a continuum of 
n-dimensions. He takes an in which we 
shall call J for the sake of brevity—of the form 
I=|(H —E)pdedi, wher H is the Hamiltonian 
function, expressed in terms of generalised co- 
ordinates q and momenta p, E is the total energy, 
p & suitable factor, used if n to make the 
in invariant, and dw is an element of extension 
of the ates of n dimensions. He then replaces 
p by oS/dq as usual, where S is Hamilton’s char- 
acteristic function, puta S=K log ¥, where K is 
a constant of the dimensions of action, and y the 
wave-function, chooses a to be proportional to 
y4, where ¥ is the conjugate ‘of a complex y, 
and finally makes the integral J stationary by 
varying Y. This somewhat arbitrary process by 
the usual method yields the wave-equation. For a 
particle moving in 3-dimensional space it reduces to 


oN +g (H Vp =0, 


where m is the mass of the particle, and V the 
potential energy. In his later papers Schrodinger 
tes the wave-equation once for all; it has 
generalised in various ways, which need not 

be particularised here, by Schrédinger himself and 
others, notably de Broglie, L. Flamm, and O. Klein. 

In general the potential energy V introduces 
I into the wave-equation, and we must 

a solution y, which shali be one-valued, finite 
and continuous even at the singularities. The 
conditions that this may be the case automatically 
select values of the energy constant # and corre- 
sponding energy levels and normal frequencies, 
which are alone possible for stationary processes m 
the system, without any appeal to extraneous 
quantum conditions. Thus the singularities of the 
wave-equation are analogous to the boundaries in 
such classical problems as that of the motion of a 
stretched string or membrane. 

For example, m the problem of the hydrogen 
atom we have FV = —e*/r in the usual notation ; 
the singularities are r =0 and r=, and the corre- 
sponding conditions make all positive values of # 
possible, but only a discrete series of negative 
values, given by K= - met 2 FP, where } is an 
integer. The former determine a continuous series 
of infinite electronic orbits; the latter a discrete 
series of finite orbits, ey ae _ with Bohr’s 
stationary orbita, if we put hbr. In order to 
obtain the Balmer series Schrddinger assumes that 
the normal frequency is approximately a linear 
function of #—a relation which he states is exast 
on a relativity theory—and deduces that the lines 
af the series arise from beats between normal 
modes of vibration simultaneously present in the 
atom. In later papers he solves ee problems 
such gs those of Planck’s oscillator and the 
rotational oscillator, and introduces a method of 
E for the study of more difficult cases, 
such -as the Stark effect and the problem of 
dispersion and resonance, but we cdnnot describe 
his results in detail here. 

In his second 


j pureues® the 
analogy between 


pe , Schrodinger 
amilton’s Principle of Varying 
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Action and Fermat’s Principle of Least Time for 
the propagation of waves in an n-dimensional 
Te now using Hamiltón’s Principal Function 

= -Et+8 in place of 8. The surfaces W = 
constant are the wave-surfaces, pagated with 
the phase-velocity u = H/V2(# — V), and penne 
to & progressive wave-motion in the q-space. © 
image of the mechanical system in this , which 
is determined by the instantaneous values of the 
co-ordinates q, moves along an orthogonal tra- 
jectory of the wave-surfaces—a ray—with the 
velocity v=V/2(H-—YV), so that fe=H#. On the 
assumption that the waves have a time factor 
an(2*W/h+constant) the frequency is given by 
Emstein’s equation v=H/h, and v becomes the 
group velocity corresponding to the phase-velocity 
&,' a generalisation of de® Broglie’s result, but 
obtained from olassical mechanics and not from 
relativity. Schrédinger concludes that a group of 
, approximately monochromatic waves, of dimen- 
sions of many wave- in all directions, 
represents a material le, but only when the 
saa is large pepe geri a wave-length. Then 

acobi’s dynamical equations show that the image 
of the mechanical system always coincides with 
that point of the q at which a certam 
continuum of waves of the group are all in the 
same phase, thus constituting a ‘ packet of waves.’ 
A one-dimensional example of such a packet is 
given in inger’s paper in Die Naturwissen- 
schaften. But this re tation by an image is 
only approximate and fails for atomic systems, 
owing to the indefiniteness of the image; in such 
cases the true representation of the actual 
‘mechanical phenomenon is given by the wave- 
motion in the g-space and this must be determined 
from the wave-equation. 


To overcome the indefinitenees attaching to thi 

notjon of the electron im atomic 

i defines the density of the electric 
charge, coupled with one of the mas-points a 
Classical mechanics, as the integral, taken over the 
system co-ordinates of the remaining mass-points 
of the system, of the product of the classical 
of the selected mass-poimt by the value of yy ai 
that point, where y is the conjugate of y, wher 
both are complex quantities, y and y being oi 
course normalised to unity. This hypothesis, al 
ready referred to above, is really indicated by the 
choice of the factpr u in the Action integral J 
which is clearly proportional to the materia 
density in the q-space, though Schrédinger a par. 
ently makes no mention of this connexion. Binox 
it gives resulta in accordance with experiment and. 
moreover, with the relativity defimition ol 
the electric current vector, there is a good deal tc 
be said for it. 

In conclusion, it need only be said that 
Schrédinger’s wave-equation method has already 
yielded results fela lag and even transcending 
those obtained by the various quantum theories. 


and offers a fair prospect of explaining quantum 
phenomena by means of the methods of classical 


mechanics and electrodynamics. 
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Obituary. 


Pror. Q. O. Sars. 


A ie ire Georg Ossian Sars, who died on 
April 9 at eighty-nine years of age, has been 
classio to every marine zoologist for three genera- 
tions—indeed since the elder, Michael Sars, then a 
clergyman at Florö in western Norway, published 
his "“ Beakrivelser og Jagttegelser’’ (1835), followed 
by other important memoirs which by an by led to 
his appointment -to the chair of zoology m Oslo 
_(Christiania) in 1854. Born in 1837, Georg Ossian 
had the priceless example of a distinguished 
father and a sympathetic home, where his innste 
enthusiasm for marine zoology was welcomed and 
encouraged in no ordinary degree. Thus from early 
youth onward almost to his ninetieth year, the 
falented brain and hand unoeasingly laboured at 
his cherished subject with a success almost un- 
rivalled in modern times. 
After a careful training in the schools of 
“and istiania, Sars entered the University of the 
latter city, ere he distmguished himself in 
geography and natural history, finally receiving 


1 I have thankfully to acknowledge information the 
deceased naturalist from Dr. Nansen, Prat. Nordgaard, and Dr. Calman. 
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a gold medal for his researches on Crustacea. -His 
original contributions to marine zoology thereafter 
began with a paper on the Cladocera in the ’sixties of 
last century, and by and by ranged over the whole 
field from tOZ0& u , 80 that he has left a 
remarkable record. 

When still a young man (in 1864), Sars became a 
member of the Fisheries Scientific Research Com- 
mittee and had facilities for studying the develop- 
ment of the cod off the Lofoten ds (where his 
father had worked before him) on the north-west 
coast of Norway. He found that the cod, contrary 
to the general opinion, spawned -in midwater, and 
that the eggs were pelagic, that is, float in the water, 
as & Tule—indeed, keeping near the surface—as like- 
wise do the newly hatched larve ; and so with the 
haddock, flounder, and mackerel. We can imagine 
the eagerness with which he would have welcomed 
& marine labora for these and other researches 
in touch with his University and his class, as at 
fortunate St. Andrews. A-skilful artist (for his 
touch on the black-board always delighted his 
students), he made a series of coloured drawings of 
the various stages in the developing ood, and sent 
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them to the Great Fisheries Exhibition m London 
in 1883, where they attracted the attention qf all 
marine zoologists, and stimulated those specially 
interested in the fisheries to further Investigations. 
He was truly the pioneer in this department and 
was worthy of the distinction, though subsequent 
observations demonstrated that the ways of Nature 
in the ocean are not at the mercy of currents. Thus, 
for example, the young cod, hatched in the offshdre, 
peek the rocky margins of the inshore when about 
an inch in length, whilst the haddock passes this 
stage in deep water. The ape moreover, 
appears to be independent of drift and currants, ite 
egge being adherent to the bottém, producing larves 
and young which remain near her bepa until 
their powers of swimming enable them to follow 
Nature’s instincts. Ourrents, again, will not fally 
explain the life-history of the eel. Be this as it 
may, G. O. Sars has the honour of leading the way 
into this important field. In 1874 he was appomted 
to the chair of zool ithe University of Oslo ax 
successor to Prof. vor Rasch. 

Sars’ continuous researches in marine zoology 
during a long life are almost unequalled in the histo 
of the subject, and strike the observer both wi 
respect and amazement. Not only did he largely 
extend the boundaries of knowl in relation to 
his own wonderful seas (not to allude to his work in 
editing various posthumous memoirs of his father), 
but also most of the important ttions, from 
the Challenger to the “ Vo ot the Prince of 
Monaco,” sent him ateriak toe study. Further, 
collections from New Zealand and Australia, China 
and the Polar Sea, South and Central Africa to 
pri ala and other places, furnished materials 
for his-eager microscope, even dried mud from 
Australia and New d disclosing new forms 
to the indefatigable worker. Moreover, when we 
reflect that whilst his special studies centred in the 
wide field of the Crustacea with autograph figures 
of all the Norwegian species, his unceasing labours 
comprehended Erion Colenterates, Hehino- 
derms, Bryozoa, Annelids, Mollusca (including a4 
volume of 446 and 52 autograph plates on 
those of Norway), and even added to our knowledge 
of the Blue Whale and the Finner, our admiration 
is Involuntary. No self-seeking’ element was there, 
only the inborn and genuine love of Nature and her 
works. His numerous original memoirs were 
mostly illustrated by his own facile pencil and 
brush, and when it is mentioned that no leas than 
two thousand two hundred and thi plates— 
including a few ma were & portion of the result 
of his untiring ek gets idea of the stupendous 
task may be estimated, a task at which even a 
more robust frame may have quailed. His studies 
on the copepods alone were sufficient for a 


ae old ce . 

’ strenuous life made him more or less a 
recluse, but he was beloved by his students and 
friends, and he was ever ready to help a scientific 
visitor from other countries with his great know- 
ledge and experience. As a foil to his labours he 
was wont to solace himself with his violin, as 
befitted a member of a musical family. Of a wiry 
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frame and with refined features and dark hair like 
his mother and his late ing and accomplished 
sister, Mra. Fridtjof Nansen, he was enabled to 
carry on his researches ufitil a week or two before his 
somewhat sudden death—from weaknessandoldage. . 
Hoe passed away just as his servers ae friends, and 
upils had rb to celebrate the old scientist’s 
irthday, and they had to be content with assem- 
bling at the grave to pay a last tribute. Yet 
though his hair whitened and his sight became 
dim, whilst the cramp of age somewhat affected his 
writing, hia drawings to the last lost little of their 
pristine firmness a Laas mis much valued in his 
early years by his father. His long and busy life of 
ing devotion to marine zoology was as 
noble as.it was rare. His career throughout was 
an honour to scienoe, te his country, and to his race, 
and though Norway has a roll of many distinguished 
roologista and explorers, it will be long before sgo 
enthusiastic and go vering a student of the 
rich creeks, bays, Giese of his native country will 
be found. 

Sars was an honorary member of numerous 
scientific societies in Europe, the United States, and 
New Zealand. He was also Commander of the 
lst Order of St. Olav of Sweden ; indeed, he was 
the recipient of many honours appreciative of his 
distinguished services to science. W. C. M. 





Pror. M. F. FrrrGaracp. 


Pror. MAURIOn FRADERIOK FrrrQmeaLD, B.A. 
(Dubhn), D.Sc. (Belfast), was born on July 10, 1850, 
and died on May 4. The eldest son of the late Right 
Rev. Wm. Fitz d, Bishop of Killaloe, he came of 
a family great! ditt euinhed imscianos: A brother 
of the late Prof. George Frances FitzGerald, F.RS., > 
and nephew on the mother’s side of the late George 
Johnston Stoney, F.R.S., and Bindon B. Stoney, 
F.R.S., the emment engineer, he early showed 
mental powers of a high order. He entered Trinity 
College, Dublin, in 1867, gained a scholarship m 
mathematios, and graduated with honours m 1871. 
In the following year he became a pupil with 
Mesars. Easton and Anderson of Erith ironworks. 
Under that firm he had ience on the sewerage 
of Doncaster and the erection of pumping machin- 
ery on the Clyde, and in 1875 went to Russia to 
instal similar plant at the Cronstadt graving docks. 


He was afterwards employed by the Russian 


Government on works at Riga and Odessa, and on 
his return to Ireland took part in important drain- 
age works on the Shannon. i 
In 1884 FitzGerald was appointed to the chair 
of j ing in Queen’s College, Belfast, a post 
which he lled with conspicuous success for D 
six years. He en deardd Gimneslt to a long successi 
of stadenta by his most lovable character and 
striking individuality as a thinker and teacher. 
Hig pleasant voice with ite slight touch of southern 
brogtie, his keen sense of humour, PET zegt. im 
handling mathematical problems, gave hi oe 
a conbtant charm, in a hes advanced. 
The gentle, happy manner in which he put at’ their 
service his great natural and acquired abilities 
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made an unforgettable impression on those who 
knew him as a teacher and a friend. No pains 
were too much for him ip training men for the 
arduous career of an e eer, and his guidance 
and help were freely extended to them r they 
had uated. Poverty in material equipment 
was the lot of all engineering schools until recent 
times, but FitzGerald had the gift of making im- 
provised models serve the purposes for which 
sl ssi apparatus is now idee are available. 
ore his retirement in 3910, ly due to the 
streas and strain of his constant ut always un- 
pee work in Belfast, FitzGerald had the joy 
framing the main lines of modern engin 
school with laboratories in the reconstitu settee 
pice s Universi His services were always 
iven for the furtherance of the best interests 
or ast and its University. He co-operated 
heartily with the civic authorities in the founda- 
tion and development of their great technical 
institute, which is most happily linked with 
the University, and his advise was much appre- 
ciated. He took, as Fleemmg Jenkin dae 
active and potent interest in the improvement ‘of 
the status and methods of craftamen° employed in 
plumbing and drainage. This was work of a kind 


` 


THe Colonial Office Conference at ita meeting on 
May 27 adopted the Report of Committee A on 
Colonial Soientific and Research Services. The 
committee restricted its maquiry to the three major 
groups of applied science’ affecting the non-self- 
governing Dependencies—namely, medicine, agri- 
culture with its auxiliary branches, and veterinary 
science and forestry. Since, however, in most of 
these territories agriculture, mcludmg stock-raising, 
‘is the principal occupation of the populataons, the 
committee has dealt chiefly in its report with the 
organisataon of the agricultural services. It recom- 
mends the constitution of a central council with a 
chairman appointed by the Secretary of State for 
the Colonies (who should be a layman), a director 
(who should be a scientific worker of standing), and a 
deputy-director (with Colonial administrative experi- 
ence). The functions of the council should be to 
make recommendations to the Secretary of State in 
regard to the broad lines of research programmes, the 
establishment and maintenance of a cham of Imperial 

stations, the creation of a clearing-house of 
ormation, the organisation of a pool of scientific 
workers, and the organisation and general principles 
of administration of a Colonial Agricultural Research 
Sgrvice. Liaison is to be established and maintamed 
with -the Empire Marketmg Board, the Medical 
Research Council, and any other body already existing 
or set up for the prosecution and encouragement of 
regearch of importance to the Dependencies. Althofigh 
the committee récommends the immediate eatabliah- 
ment of distinct services. for medical, agricultural, and 
foresfry research, and so on, the posmbility of their 
eventual fusion into one common research service is 
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dear to his heart, as he loved the workman, and 
longed to bring all good know! to his aid. He 
was an indefatigable worker, and filled in any free 
periods by the pursuit and criticism of questions 
af the higher mathematics and the subtle riddles 
of philoso aes He was, moreover, an excellent 
classical soho 
anfivti brother George and he had very acute and 
ical minds and foreshadowed, if.they did 
not hte some of the important discoveries and 
now sccepted theories which have , made later 
students ous. Withal FitzGerald was one of 
the most modest and unselfish of men, caring not 
at all for credit so Idng as good resulta were secured. 
His main work was that of a teacher, but some 
ge i ms kr whirling shafts, 
other abstruse subjects were published in the 
proceedings of scientific societies. He prepared, 
after barometric observations over long trails on 
the Mourne Mountains, an interesting map of their 
contours. 

In 1893 he married Annie Maria Charnock. 
Their only child, William, joined the Royal Flying 
Corps early in the War and was killed on service 
in ce. To know Maurice ARETE was to 


gain an added faith in humanity. 


News and Views. 


not discounted. In the formation of the Colonial 
Agricultural Research Service the committee states 
that the following condition should be fulfilled: rt 
must be well paid, the members of the service should 
be Hable to transfer, but an officer entering the service 
must be safeguarded against any logs on transfer. 


THe annual report for 1926 of the Imperial In- 
statute shows the progress that has been made since 
the passing of the Imperial Institute Act of 1025, 
under the administration of the new Director, Lieut.- 
General Sir William Fures. The Institute is divided 
into two departments, dealing respectively with plant 
and animal producte, and with mineral resources. 
The former, which has seven committees and is under 
the chairmanship of Sir David Prain, appears the 
more active; it has during the past year answered 
920 inquiries on subjects, of which a selection are 
mentioned in the report ; they include the prevention 
by planting -of the migration of sand dunes in 
Somaliland, the utilisation of locusta for the manu- 
facture of oul, the machinery for oil palm, and in- 
quiries as to many vegetable products. The Mineral 
Resources Department during the year has answered 
480 inquiries, and has a list of 16 committees. The 
most active development during the year has been 
the rearrangement of the exhibition galleries on 
modern museum lines, aided by contributions from 
seventeen out of the forty-four British Dominions 
and Colonies. The reserve material is being removed 
to store and sample rooms, where it will be readily 
available for examination by experts. The galleries 
are being devoted to exhibita of popular interest 
with many attractive dioramas and transparencies. 
An Empire Art Gallery offers to exhibit gratuitously 
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the works of artista from any part of the British 
Empire. The plan is to make the falleries ‘a ‘per- 
manent Wembley’ to arouse interest in the Entpire 
and serve as demonstration galleries in connexion 
with the teaching of geography in London schools. 
The educational work is being aided by the grant of 
£6000 from the Empire Marketing Board for the 
equipment of & cinema, and £1000 a year for five 
years for its maintenance. e 


Toe financial statement for the year shows that 
the Imperial Institute has an income of £43,600, of 
which £83,500 is required for the of the 
staff, and £1245 for publications. The popular 
exhibition of material and the ‘development of the 
Institute to supplement the geographical classes in 
London schools will not by themselves fulfil the 
purpose of the Institute and are not likely to secure 
the permanent financial support of the Dominions and 
Colonies. They at present contribute £21,000 a year. 
The statement, however, that the Mmeral Resources 
Department is to publish reporta on ita investigations 
shows that the Institute is preparing to improve ita 
service as an information bureau for the Empire by 
undertaking further investigations on the natural 
products of our overseas Dominions and Colonies. 
The permanent success of the Institute will largely 
depend upon this side of its work. It is 
to hear that, in spite of the vast size of the Imperial 
Institute buildings, the lack of storage space renders 
necessary the sacrifice of specimens, and that, as 

the Library, “unless further accommodation 
is provided, much valuable reference material: may 
have to be destroyed, which would considerably 
affect the efficiency of the two technical departmenta,” 


THe annual meeting of the Britiah Science Guild 
was held on May 26, Lord Askwith occupying the 
chair. The report presented by Sir Richard Gregory, 
chairman of the Executive Committee, described the 
varied work of the Guild, special reference being made 
to the Supplement, published during the year, to the 
Catalogue of British Scientific and Technical Works. 
The Supplement was compiled by Miss D. Shaw from 
the lists published monthly im Natruns, and its 
publication was aided by the Carnegie United King- 
dom Trust. Sir Richard Gregory admitted the dis- 
advantages of keeping the Catalogue up-to-date by 
means of annual supplements, and stated that no 
more supplements would be published, though the 
issue of a new volume might be undertaken by the 
Guild later. The report meluded the text of a leaflet 
prepared by the Guilds Health Committee on the 
Important question of the medical certification of 
the fact of death and on the signs of death, m which 
three gimple testa of the fact of death are described. 
The Guild has been fortunate in securing Sir Alfred 
Mond as its president in succession to Lord Askwith, 
whose term of office has expired. Sir Alfred Mond 
possesses an unusual combination of qualifications for 
his new work. His name is known and honoured in 
science, politica, and industry, and his recent achieve- 
ment in forming the great chemical combine known 
as Imperial Chemical Industries, Lid., must oon- 
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of pure and applied scientific research. But perhaps 
his moet valuable qualification is poeseemion of the 
“Ye” complex, to use his own expression, & 
qualification valuable in any president of a society, 
but especially in one with such an ambitious pro- 
gramme of work as the British Science Guild. 


Tas twelfth lecture of the series ‘‘ Physics in 
Industry,” arranged by the Institute of Physica, was 
given on May 25 in the rooms of the Institution of 
Civil Engineers, by Prof. W..E. 8. Turner, professor 
of glass technology in the Unrversity of Sheffleld. 
The subject was ‘‘ Physics in the Glass Industry.” 
Prof. Turner said that although individual scientific 
workers, among them Faraday, mvestigated the 
properties of glass, the sybject received little attention 
in scientific institutions until very recent years. He 
referred to the research initiated in mdustrial labora- 
tories on the processes of glaas-makmg and on the 
properties of the material, and to the impetus which 
the War gave to these investigations, particularly on 
optical glaas. Manufacturers have believed, and the 
belief ia difficult to eradicate, that correct annealing 
depends on ‘ baking’ the glasa; but recent research 
on the variation of viscosity with temperature, and 
m particular the relationship deduced by Twyman, 
as well as the further investigations which followed 
from his observations, have shown that the rate of 
cooling is the important factor. These observations, 
and related research at the National Physical Labora- 
tory, the University of Sheffield, and elsewhere have 
resulted in highly important improvements in anneal- 
Ing practice and economy of time m manufacture. 
Three of the principal physical properties of glase 
are providmg fruitful flelds of research, namely, 
thermal expansion, electrical conductivity, and optical 
properties. For example, expansion measurements 
as carried out at the Research Laboratories of the 
General Electric Company have led to improvements 
in the manufacture of electric lamps; while observa- 
tions of the absorptive properties of glass for radiation 
in different parts of the spectrum have led to the 
introduction of special glasses for therapeutic and 
other purposes, for example the “ ae, of Mers. 
Chance Brothers. 


Discovaniss of considerable archasological and 
historical importance have been made by M. F. 
Bisson de la Roque on behalf of the Louvre, while 
working under M. Georges Foucart, Director of the 
French Institute of Oriental Archmology, at the 
Temple of Madamud near Luxor. ` In 1925, a temple 
of the Twelfth Dynasty was found underneath the 
Greco-Roman temple, which lies a metre below thp 
present surface, and statues of Senoaritt OI. and 
Senoartt LDI., as well as inscriptions, revealed the 
existence here of an important sanctuary of the 
Mi@ilp Empire. In 1926, four groups of statuary 
ware discovered, figuring the local goof war, Montou, 
and his consort Ra Tooui, the first statues ever dis- 
covered ofthese derties, whose cult, lasting down to 
Greco-Roman times, evidently rivalled that of Ammon 


826 


NATURE 


[Sunn 4, 1927 





Ra himself. A remarkable bas-relief figures a Roman 
family partaking of the annual ritual feast held 
at night. The operations of the current season, 
which are deacribed by the Vairo correspondent of the 
Times in the issue of May 24, have been directed 
towards clearing the sacred enclosure around the 
Temple and its annexeg, and have Hernonstrstied the 
limite of the sacred lake. _ 


THH sensational find of the past season’s works 


however, came from the Ptolemaic temple itself,” 


where excavations of the ifterior have brought to 
light, from the relatively amall areas as yet ex- 
plored, a mass of stone fragmente—panels, statues, 
pillars— used by the builders of the temple for 
their foundations. On these fragmenta, which were 
derived from older buildings formerly standing: on the 
site, are inscriptions’ and sculptures of the- Twelfth 
Dynasty and, of more importanoe, of the Thirteanth 
Dynasty, the first dynasty of the period between the 
Twelfth and Seventeenth Dynasties of which both 
historically and culturally practically nothmg is 
known. Seven kings have left at Madamud evidence 
of their architectural activity, one of them a king 
hitherto unknown. It is said that the art of the 
Thirteenth Dynasty here revealed is very character- 
istic and quite distinct from that of the Twelfth 
Dynasty, though showmg the same qualities of 
sobriety and elegance. The evidence to be obtamed 


from this discovery, both now and after further 


exploration, will undoubtedly carry great weight in 
the discussion of Egyptian chronology and the length 
of the period which intervened between the Twelfth 
and Seventeenth Dynasties. 


AMONG the greatest of recent earthquakes, whether 
measured by disturbed area or the range of ita recorded 


oscillations, is that of Dec. 16, 1920, m the province’ 


of Kansu in north-west China. Yet even this great 
shock seems to haye bean exceeded in violence by that 
which occurred on the evening of May 22. According 
to a letter from Prof. Turner (Z'wnes, May 25), the 
first tremors reached Oxford at 10.82 p.m. (G.M.T.). 
From the records there and at four other observatories 
(Kew, Helwan, Hyderabad, and Perth in Wet 
Australia), he places the epicentre in lat. 85-8° N., 
long. 103-4° E., or near the western margin of the 
province of Kansu. That of the earthquake of Dec. 


16, 1920, lay in lat. 35-8° N., long. 105-:7° E. Hight 


days later, a strong after-ahock occurred about 90 miles 
to the west, in lat. 85:5° N., long. 104:0° E. Earth- 
quakes of the first magnitude are rarely repeated 
within the same origin except at very long mtervals, 
say, & century or more, and it is mterestmg to notice 
the continued westerly migration of the focus, the 
distance between the origins of the great earthquakes 
of 1920 and 1927 being about 130 miles. r 


Many readers of Natunm will regret to learn that 
Mr. John Jones, the Registrar of the Imperial CoJege 
of Science and Technology (which includes -thè City 
and Guilds College), retires at the end of the current 
“sesin. Mr. Jones became a member of the staff of 
the City and Guilds College when it was opened in 
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1884—it was then known as the Central Institutaon— 


and ‘he has ever‘since been engaged in its administre- 
tive*work. His influence on the studente has been far 
reaching. He has taken a personal interest in their 
welfare ; in fact, it is not too much to say that he has 
devoted the greater part of his life to this purpose, 
and not only has he followed closely the progress of 
each one of them in thé College, but also, as secretary 
of @he Appointments Board, he has helped many of 
them in their t careers. His knowledge of 
the hundreds of studentas who have passed through 
the College is ramarkable, and he has often astonished 
men whé left many yeara ago by recalling forgotten 
incidenta of their youth. He leaves the Imperial 
College with the good wishes of every one, and a deep 
appreciation of his work, ability, and personality 
will long remain in the minds of all who have been 
associated with him there. 


REGENT acquisitions to the British Museum (Natural 
History) include the following: The Department of 
Zoology has acquired a large and very rare aquid 
(Stenotheuthts caroli) which was washed ashore in 
March last at Scarborough. This is especially interest- 
ing, since the stranding of large Atlantic squids on the 
British coastas is relatively uncommon. Mers. Lever 
Bros. have presented to the same Department a com- 
plete skull with baleen plates of a Blue Whale from one 
of their Scottish whaling stations. The specimen from 
which this skull was taken was a male 72 fb. long, and 
the skull itaelf measures 17 ft. 6 in. long by 9 ft. 3 in. 
wide. Among purchases for the Geological Department, 
the most important is a beautifully preserved skeleton 
of an ichthyosaur, nearly 13 ft. long, on a slab of Lias 
shale from Holzmaden, Württemberg. This is believed 
to represent a new species of the genus Eurhinosaurus, 
of which only one other example is known—ihe #. 
longirosiris of the Stuttgart Museum. A band of rock 
in the Devonian of Gerolstein in the Hnfel is famous 
for ita crinoids (sea-lilies), but specimens with the 
stam attached are very rare; a slab bearing four 
stalked specimens of Hexacrinus with arms complete is 
therefore an unusual acquisition. The Department of 
Minerals has acquired a magnificent orystel of beryl 
(aquamarine) of gem quality, 18 om. high, with a 
diameter of 10 am. to 12 om. and weighing 2505 grams 
(12,525 carats), from Brazil.. This gem is exceptional in 
size and in the perfection of its crystalline development, 
Important financial asmstance has been given by Mr. 
J. ee ee 
China under M. Delacour and Mr. Willoughby P 
Lowe. The results of this expedition are to be divided 
between the British Museum . (Natural History) and 
the Paris Museum. 


Guna esheets 
last few months: the notoriety achieved would 
suggest that the atmosphere is not very suitable for 
scientific work, so that we may congratulate those who 
have succeeded in producing & new scientific journal 
and extend a welcome to the first number of the first 
volume of the Chinese Journal of Phystology published 
in January last. ‘It is to be issued quarterly by the 


~~ 


JUNa 4, 1927] 


NATURE 


827 





Chinese Physiological Society, and is edited by 
R. K. 8. Lim, B. E. Read and Hsien Wu of Peking; and 
H. G. Earle of Hongkong. A number of papersedéal 
with Chinese drugs and their pharmacology, including 
Chinese aconite, bastard anise, and ephedrine. R.K. 8. 
Lim describes a method of anastomosing blood-veasels 
by means of aluminium couplers, and with O. T. Loo 
and A. O. Liu has used the method in transplanting 
the stomach or a gastric pouch in the dog. By showgng 
that the transplant secretes to a meal they have 
demonstrated the existence of a humoral, as distinct 
from & nervous, mechanism of gastric secretion, thus 
confirming the resulta of Ivy and Farrell. H»Necheles 
describes a new method of vivideffusion, using tubes 
made of goldbeater’s akin as dialysers: the method 
has been applied to show the presence of a gastric 
secretory stimulant in the circulating blood. -AH the 
articles in this number are in English, but articles in 
French or German will also be published : each paper 
is accompanied by an abstract in Chinese. 

Tua firm of Measra. Ernest Benn, Ltd., has recently 
begun. the issue of a series of bookleta which “* has the 
revolutionary aim of providing a reference library to 
the best modern thought, written by the foremost 
authorities, at the price of sixpence a volume.” Of 
the titles which have so far bean announced, one half 
relate to scientific subjecte, namely, ‘“ Modern 
Scientific Ideas,” by Sir Oliver Lodge; “ The Age of 
the Earth,” by Prof. Arthur Holmes; ‘“‘ The Atom,” 
by Prof. E. N. da C. Andrade; “ Chemistry,” by 
Dr. P. E. Spielmann; “Relativity,” by Prof. James 
Rice ; “ The Mind and its Workings,” by Mr. C. E. M. 


Joad ; ‘‘ Psycho-Analynis,” by Dr. Ernest Jones; and: 


“ Introduction to Economios,’’ by Mr. L. C. Robbins, 
The first three of these have already appeared, and 
if they are representative of the series as a whole, 
Meers. Benn are to be complimented on the provision 
of a very valuable addition to acientiflo literature of 
the popular kind. The subjects are treated in an 
interesting and easily comprehensible manner, and 
the scope of about 30,000 words is sufficient to give 
the reader a good general idea of the present state of 
knowledge and belief in the various departments of 
science. Sir Oliver Lodge’s contribution is described 
as “the expanded substance of six talks on ‘ Atoms 
and Worlds,’ broadcast in Odtober and November 
-1926.” It therefore necessarily -covers in the main 
the same ground as Prof. Andrade’s book, and it is of 
considerable mterest to note the varying manner of 
treatment of the same material by two decidedly 
individualistic writers. 


A free publio lecture on ‘“‘The Eclipse of the Sun” 
is to be given at the Kast London College on Tuesday, 
June 14, at 5 o’clock, by Sir Frank Dyson, Astronomer 
Royal. 

Tos University of Cahfornia has conferred the 
degree of doctor of laws upon Prof. H. H. Turner, 
Savilian professor of eae in the University of 
Oxford. 


Oe er er ee me ee ee 
Society of New South Wales, Prof. L. Harrison, 
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Challis profeasor of zoology in the University of 
Sydney, was elected president for the present session. 

Mr. H. J. Pacan has resigned his position as chief 
chemist and head of the Chemical Department at the 
Rothamsted Experimental Station on his appointment 
as heed of the Research Laboratories of Nitram, Ltd. 


At the tenth annual general meetmg of the Society 
of Glass Technology, beld in Sheffield on Wedneeday, 
April 27, Mr. W. Butterworth was re-elected president 
and the following officers were elected to fill vacancies : 
Ordinary Members of Council, Mr. J. D. Cauwood, 
Mr. F. Graves Clark, Miss V. Dimbleby, Mr. G. VY. 
Evers, and Mr. W. W. Warren. Honorary Seoretary, 
Prof. W. E. 8. Turner. 


In connexion with the meeting at Eæen on June 7- 
19 of the Association of German Chemists (Verein 
Deutscher Chemiker) ‘‘ Achema’”’ (Ausstellung für 
chemisches Apparate-Wesen) is arranging an exhibi- 
tion of chemical apparatus and appliances. The 
exhibition will be held im the exhibition ground in the 
Norbertstrasse at Essen. The offices of the “‘ Achema” 
are at Seelze, Hannover, to which all communications 
should be addressed. 


DoNATIONS amounting to £250 were received by 
the Committee formed to found a memorial to the: 
late Mr. F. 8. Spiers, secretary of the Faraday Society 
and the Institute of Physica. The interest on this 
fund is to be available for the payment of an honor- 
arium- to a lecturer on some subject in physical 
chemistry, the lecture to be given once m three years 
and to be called the Spiers Lecture. The Faraday 
Society has undertaken the administration of the 
fund for this purpose. - , 


Tua twenty-eighth annual meeting of the American 
Roentgen Ray Society will be held in Montreal on 
Sept. 20-28, under the presidency of Dr. A. Howard 
Pirie, of Montreal. This is the firat occasion on which 
the Society has met outside the United States; and, 
to acknowledge the honour paid to a British radiologist 
by his election to the presidency af the Society, a 
party of radiologists from Great Britain is proceeding 
to Montreal in September to take part in the proceed- 
ings, Dr. G. W. C. Kaye has been invited by the 
Bociety to give the Caldwell lecture. 


Soma details of an exploring expedition now at 


‘work in New Guinea are contained in the Geographical 


Journal for May. The expedition, which is under 
government auspices, is led by Mr. C. H. Karius, 
and left Port Moresby for the Fly River some four 
months ago. The Fiy was to be ascended to Lario 
Bank by boat, where the party were to cross owerland, 
east of the swamps, through unexplored country to 
the head waters of the Fly at Palmer River and tle 
Sepik ,River. Thence Mr. Karius hopes to strike 
across the Victor Emmanuel Range and reach the 
Seyjk lower down and follow it to Marienburg near 
the nfouth. ‘ > 
Tra history of science quarterly, Archivio di Storia 
della Soiemza, directed by Prof. Aldo Mielie and 
published at Rome by the Casa Editrice Leonardo da 
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Vinci (Roma, 40; Via Casalmonferrato, 29), has 
hitherto contained articles mainly by Itahan scholars. 
In order to render ita character more mternational 
and to widen its sphere of influence, honorary editorial 
representatives of other nationalities have been 
appointed to further the cause of the journal m their 
respective countries. The editor for England is Mr. 
E. J. Holmyard (Clifton College, Bristol), who will be 
Pleased to receive articles for publication, in the 
Archivio and also to supply any mformation as to 
rates of subscription, etc. Books for review im the 
Arotavio may be sent to him, or direst to Prof. Mieli, 
c/o the publishers, at the above address. 

AxN appreciation of William Bateson by an anony- 
mous writer (Jour. of Heredity, vol. 17, No. 12) gives a 
short account of his life and work, showing that by his 
death the whole spientific wor suffered an irreparable 
loss. A photograph of Merton House, Grantchester, 
where he lived eleven years, ig given, as well as Rupert 
Brooke’s exquisite poem on the old vicarage. It was 
here that the phenomenon of coupling and repulsion 
was discovered in’ sweet peas; here also that the 
Inheritance of the various types of combs m fowls was 
Investigated ; and that “Mendels Principles. of 
Heredity ” was written. As the exponent of dig- 
continuity in biology and the founder of genetics, 
Bateson’s place is secure in the history of biology, 
while his personal qualities will long be an inspiration 
to those who knew him. The article concludes with a 
list of his chief published papers. 

A REVIEWER in NATURE of May 21, p. 739, referred 
appreciatively to Braggs orystal structure dis- 
coveries, and mentioned Sir William Bragg’s name 
alone. The reference should, however, have been to 
both son and father, for both were jointly concerned 
with the notable work on crystal ptructure. Indeed, 
Bir William Bragg says m the preface of the joint 
book on “ X-rays and Crystal Structure” by Prof. 
W. L. Bragg and himself, published in 1915: “I am 
anxious to make one point clear, viz. that my son is 
responsible for the ‘reflection’ idea which has made 
it possible to advance, as well as for much the greater 
portion of the work of unravelling crystal structure to 
which the advance has led.” j 


A BOOKLET entitled “The Production and Dis- 
tribution of Clean Milk ” has been prepared by Mr. 
A. T. R. Mattiok (The Datryman, Lid., 48 Great 
Tower St., E.O. 2s. net), dealmg with the essential 
factora for the production of clean milk. It is 
profusely illustrated and gives much useful mforma- 
tion. Clean milk is of importance not only to the 
consumer but also to the producer, for clean milk is 
milk with improved keepmg qualities, and much 
monetary loes (estimated at £425,000 per annum) 
falls upon the producers in Great Britain owing to 
souring before delivery. 

“ Way Everybody should assist: in fighting Disease 
in*the Tropics ’’eis the title of a pamphlet issued by 
the Ladies’ Committee of the Ross Institute and 
Hospital for ‘Tropical Diseases, Putney Heath, 
appealing to members of the public to became 
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associates of the Institute (mimimum annual sub- 
soription, 10s. 6@.). It is hoped in this manner to 
obtain the funds necessary for maintenance purposes. 
so that other donatiohs may be placed to the endow- 
ment fond. Mr. John Masefleld contributes a force- 
ful foreword on the value of research in tropical 
diseases and of Sir Ronald Ross’s contributions to 
the subject. : 


fixpun the title “ Modern Fruit Tree Spraying and 
what it Costas,” the Ministry of Agriculture has recently 
issued an illustrated brochure, by Mr. J. Turnbull, 
useful to fruit-growers. It id issued as Miscellaneous 
Publications, No. 58, and 1s obtainable at the office 
of the Ministry, 10 Whitehall Place, London, 8.W.1, 
price 6d. post free. The pamphlet is written to meet 
the difficulties that growers often encounter in their 
spraying operations and are nearly always due to 
inattention to some detail the importance of which 
is frequently not realised. The gruwer can be con- 
fidently recommended to consult this publication 
for information respecting the type of spraying plant 
best adapted to his needs and the relative costa of 
operation in each case. 


Meses. G. Cussons, Ltd., of the Teahnical Works, 
Manchester, have sent us a copy of their folder of 
illustrations showing types-of apparatus and equip- 
ment suitable for use in technical schools and colleges. 
The excellence of Messrs. Cussons’ models is widely 
appreciated, and in this pamphlet will be found 
particulars of apparatus for teaching dynamics, 
building construction, hydraulics, steam, electricity 
and solid geometry. Among, perhaps, the most 
interesting of the appliances illustrated are the 
model for explainmg the winding of armatures, the 
experimental air channel and fan-testing apparatus, 
and a oomplete hydraulic plant, including an 
electrically driven centrifugal pump, reservoir, Pelton 
wheel, Thomson turbine, weir tank, sump and Pitot 
tube. Many of the pieces of apparatus are designed 
especially for laboratories where wall space is limited 
or where porteble apparatus is desirable. 


Messrs. GALLHNKAMP’S catalogue of general and 
industrial apparatus (19 Sun Street, Finsbury Square, 
E.C.2) has been very greatly expanded to meet 
the multifarious demands of scientific workers not 
only in pure chemustry but also in the cognate 
aciences and in various branches of technology. Thus, 
in the eighth edition, in addition to the ordmary 
equipment of furniture and apparatus used in edu- 
cational laboratories, ample provision is made for 
the consultant and for the research worker in every 
department of chemistry, and also for the study of 
such special kinds of work as the testing of coal, 
cement, asphalt, petroleum, soils, milk, sugar, beer, 
wines, spirita, vinegar, and textiles. Mechanical 
apparatus offered for sale includes petrol-gas genera- 
tora, high vacuum pumps, and centrifugal machines of 
various types, and amongst the electrical equipment 
we find drying-ovens, furnaces, motors, and oommu- 
tating rectifiers. There is also a wide choice of optical 
apperatus such as microscopes, spectrometers, quartz 
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spectrographs, polarimeters, refractometers, projection 
Nanterns, and epidiascopes, whilst the botanist will'find 
« lengthy list of freah and preserved material, together 
with microtomes and other essential apparatus. A 
valuable feature of the book is the inclusion of a 
mas of useful information inte at intervals, 
«nuch of the apparatus being not only clearly depicted 
Hut somewhat minutely described. Thus there is a 
ageneral description of the electrometric apparaBus 
«used for determining hydrogen-ion concentrations, 
together with details for ita use and for the preparation 
of the electrodes. Similarly, anemometers for measur- 
ang the speed of draughts in flues, viscometer#, electric 
furnaces, pyrometara, and also the’automatio recordmg 
Malance for studying the sedimentation and floccula- 
tion of soils, are well described. At the end there is a 
Kong lst of taxt-books and works of reference, classified 
gocording to subjects, and 46 pages are devoted to 
chemicals and reagents—products of the British Drug 
Houses, Ltd. The volume is attractively bound and 
well illustrated. ; 


APPLICATIONS are invited for the following appoint- 
anents, on or before the date mentioned -—An 
assistant in the medical unit of the Welsh National 
School of Medicime—The Secretary, University Col- 
lego, Cardiff (June 15). A lecturer in pamters’ oils, 
colours, and varnishes at the L.C.C. Hackney In- 
stitute, Dalston Lane, E.8—The Education Officer 
(T.1.a.), The County Hall, Westminster Bridge, 
S E.l (June 15). A Government Inspector of Mines, 


Tanganyika Territory—The Private Secretary (Ap- 
pointments), Colonial Office, 38 Old Queen Street, 
8.W.1 (June 18). An assistant lecturer in physics 
in the University of Sheffeld—The Registrar, Uni- 
versity, Sheffield (June 18). Junior assistanta in 
the electricity and engineering departments of the 
National Physical Laboratory—The Director, National 
Physical Laboratory, Teddington (June 18). Vimting 
instructors at the L.C.C. School of Engineering and 
Navigation, Poplar, for the folowmg subjects: car- 
pentry and joinery, atetylene welding, electrical 
installation work, engineering workshop practice, 
and engineering economicse—The Education Officer 
(T.l.a.), The County Hall, Westmmasater Bridge, 
§.E.1 (June 20). A demonstrator of phymcs at 
St. Bartholomew’s Medical Colleze—The Dean of the 
College, E.C.1 (June 23). A junior technical officer 
for the Air Ministry Technical Development Staff, to 
assist in development work in connexion with aero- 
nautical instruments and small precision apparatus, 
with special ‘reference to problems relating to high 
altitude flying—The Chief Superintendent, R.A.E., 
South Farnborough, Hants (June 25, quoting A.158). 
A head of the textile department of the Harris 
Institute, Preston—-The Principal and Secretary, 
Harris Instatute, Preston (June 30). A demonstrator 
in the department of mechanical engineering and 
motive power of the City and Guijds (Engineering) 
College—Prof. W. E. Dalby, City and Guilds (En- 
gineering) College, Exhibition Road, 8.W.7. 


Our Astronomical Column. 


EXPLODED Wiegs.—The reports of the great American 
sbservatories in recent years make frequent mention of 
observations on ‘exploded wires.’ Those who wish for 
nformation on the nature and object of these e - 
ments will weloome an article on the subject by f. 
E. N. Russell in the Soisntific American for May. The 
wires are made of various metals or alloys and drawn 
out to extreme thinness. A powerful current from a 
sondenser charged up to about 40,000 volts is then 
passed through them, mstantly reducmg them to gas. 
rhe spectra of this at ita various stage8 of soln 
ire then photographed with the aid of a rapidly re- 
O R the whole phtnomenon lasting about 
| /25,000 of a second. 

From the initial bnghtness it is estimated that 
em tures of 20,000° O. are attained. The vapour 
xb tame is far hotter and brighter than the solar 
photosphere, and approxtmates closely to the photo- 
spheres of the hottest stars. It has been proved that 
vhen hottest and least ded, the column of glow- 
ng gas is opaque, and gives a continuous spectrum. 
it 19 at that time a good conductor of electricity, 
which is given as an explanation of ita opacity. A 
pright-line trum from an electric k shows up 
when m front of the exploded wire, but is 
nvisible behind it. On the other hand, as the gas 
3f the exploded wire cools, the contanuous spectrum 
weakens and disappears, and the bright lines due to 
vhe Incandescent gas appear. 

The two stages correspond to the spectra of the 
olar photosphere (hot and opaque) and of the re- 
versing layer (cooler and transparent). It is possible 
© get both spectra at once by placing the wire to be 
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exploded inside a wooden groove, thus retarding the 
expansion of the gas. The cooler gas in the outer 

rt of the groove acta as the transparent reversing 
eee ; the hotter gas within acts as the photosphere, 
and the familiar Fraunhofer lines are seen. 

The changes m the spectrum of the exploded wire 
are similar to those in a nova, and show that the 
phenomens exhibited by the latter Babs due to the 
rapid e on of the gases at ite ace oO to 
aa aL from some unknown cause. Those 
experiments have probably produced the hest 
temperatures and the closest approach to photo- 
spheric conditions that have yet been attained on earth. 


THe Posrrion oF THe Axis OF Mars.—There are 
now three determinations of the position of this axis 
that have some claim to precision: (1) Lowell, from 
the polar cap; (2) W. H. Pickerimg, from other 
markings on tho disc ; (8) Struve, from the satellites. 
The question has been brought before the tend 
ent of the American Ephemeris, Prof. W. B. Eichel- 
perge, as the computations for ages observations 
of the planets are made in that office. He has taken 
the opinion of several astronomers and has himself 
revised Struve’s work of 1911, using observations up 
to 1924? His revision indicates that Struve’s position 
accords well with recent observations, and further, he 
noteg that a recent revision by Prof. W. H. Pickering 
gives ee result much nearer Struve’s position than hig 
published result. On these grounds he has decided to 
use Struve's position in the erican Ephemeris (and 
the other almanacs that use its data), beginning with 
the year 1931. 
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i Research Items. ° 


Gypsy Luyaursrros.—In vol. 5, No. 4, of the 
Journal of the Lore iy, Prof. R. L. Turner, 
by his ingenious application of methods of analysis 

ascertein the position of Romani in ENAR het 

18 able to offer ageeetions as to the probable date, 
* place, and line of de of the gypsy exodus 

m India An initial oriticism disposes of the 
theories which assign Romani an affinity with the 
Dard group and that of its opponents who connect it 
with now farther in India, such as Weatern 
Pahari. The failure of both echools is due, accordin 
to Prof. Turner, first to comparison of Romani wi 
e dialect group as it exista to-day, and secondly to 
neglect of the differences of value m the principles of 
conservation and innovation as evidence for deter- 
mining dialectal connexions. Taking the early 
isogloases -in primitive the middle Indo- 
Aryan of the Asokan edicta, Pali and the literary 
Prakrits, and the modern languages, the argument 
from the innovations points to an agreement between 
Romani and the central group and a difference from 
the north-west. Romani therefore belonged originally 


to the central group which now comprises Raj 
Hindi, oen and eastern Pahari, and perhaps 
Behari. I to conservations, Romani has 


preserved” sounds which were radically modified in 
the central group after the jo had pared to the 
north-west, possibly about 360 A.D innove- 
tions which arose in the north-west d the stay 
of the ies With that group appear in Romani, as 
might expected. The ent is further borne 
out by an examiation of both vocabulary and 
morphology. It is, however, by no means certain 
that the gypeies entered Persia speaking a single 
] , a8 Dr. Sampson maintaina. are 
pra Sa differences of morphology and vocabulary 
between Euro Armenian, and ian Romani, 
while many of the resemblances mi 
back to a common Indian orgun rather than a post- 
Indian period of community. Yet even if at the 
time they emerged from the Hindu Kush they were 
already separated by certain isogloases, it is reasonable 
to suppose they preserved contact and exerted a 
certain amount of mutual linguistic influence. 


Gas Srorace or Frorr.—The Department of 
Scientafic and Industrial Research, Food Investiga- 
tion Section, has just published Special ee 
No. 80 (London: H.M. Stationery Office, 1927. 
ls. 9d. net), on gas storage of fruit, the research m 
connexion with which has been carried on by Moesars. 
Franklin Kidd, Oyri West, and M. N. Kid Their 
investigation, though still in the pioneer stages, may 
have considerable. commercial mmportance. Th 
have explored methods of extending the storage life 
of living frut and vegetables, retarding their 
naturel senescent changes. Live fruits and vegetables 
m storage continue their process of Iration, and 
if seems possible by controlling the Saale of oxygen 
and carbon dioxide to te the sped of the oe 
machines as it travels h ite normal course o 
growth and senescence. The method used was to 
gtore apples in & gas-tight chamber, the composition 
of the atmosphere of which could. be regulated and 
- varied by means of flues, and then to note the 
of ripening and oompare the condition of the i 
with that of material stored in the ordinary yay. 
Ip general, the authors’ resulte show that AK R 
certain limits the rate of ripening of fruit after gather- 
ing is directly related to the amount of oxygen, 
andenversely to the amount of carbon dioxide present 
in the atmosphere in which ‘it is stored. At the 
ordinary temperatures which obtain onwards from 
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- vestigations on the River 
Scotland 


September through winter and spring, it was found 
that atmospheres contaming about 10 per cent. of 
carbon dioxide, with an equivalent reduction in the 
amount of oxygen to about half its normal value, 
were the most effective. At lower temperatures the 
effectiveneas of the method decreases, just as ıt does 
at higher tem At ordinary temperatures 


storage life of apples may be approximately 
achbled in | f ental evidence is algo 
given to show t reduced concentrations of oxygen 


and accumulations of carbon dioxide actually depress 
respiratory activity In the apple, and this depression 
is approexmmately proportio to the increase in 
length of the storage life of the fruit. 


Grag~ Maworova.—A booklet has been issued 
(London: Ernest Benn, Ltd., 1927) containing the 
contributed to the third Rothamsted Con- 


erence. ‘These conferences are attended, by persons 
of practical e ience in the special: subject under 
consideration m widely varyi l ities, and 
their views carry much weight. e third conference 
dealt with manuring, & practice already im- 
portant in tropics, and to s leas extent in other 

of the d, but in England lees widely 


employed at present owing to severe economic and 
climatic limitations. The use of green manuring is 
to build up fertility and augment the water-holdi 
capacity of the soil, or to maintain a rich soil in 
condition. Ita importance therefore to the farmer 
naturally varies according to the supply and cost 
of farmyard msnuure. 3 eral view of the 
speakers indicates that under favourable conditions 
green manuring oan be used in Great Britain with 
considerable benefit to the succeeding crop, but that 
the practical difficulties are often very great; e.g. 
risks of drought or disease in the succeeding aP 
may be incurred, and the establishment of the cate 
crop is not always . Mustard fallow followed 
by wheat is at present most general type of fats 
manuring practised in England, but red clover 
before potatoes, and lupins in the case of light, land, 
may be useful. Fi , emphasis is laid on the 
necessity for a study of local conditions, as general 
methods cannot as yet be recommended with safety. 


Spry Sarmon.—tIn a report on the salmon in- 
in 1928 (Fisheries, 
: Salmon Fish., 1026, Y. (November 1926)) 
Mr. W. J. M. Menzies gives the resulte of the examina- 
tion of 1763 flah caught during the months of April, 
May, June, July and August, in the sweep nets 
worked in the lowest two miles of the river’s course. 
The majomty of the fish were divided between the 
1+, 2, and 2+ age groups, though of the three the 
2-winters fish were slightly the most numerous. The 
3-winters fish were unfortunately poorly represented 
owing to the lack of samplea at the of 
the season. April was mainly the spring fish month, 
May was a transition period between spring and 
summer fish, and June and July were almost wholly 
summer fish months. The bulk of the grils appeared 
in July, and the decline in the number of grilse is 
again illustrated, occurring as it does in most 
Scottish rivers. 4:1 cent, of the whole catch were 
reviously spawned and of these 72 salmon, only 
had wned twioe. 66 per cent. of the smolta 
migra after 2 of river life and 88 per cent. 
after 8 years. e correlation between parr lengtb 
at first year and at smolt migration is 
noticeable, the er parr at the end of the 
becoming 38-year smolts and the larger parr 
becoming 2-year amolta. This correlation appears to 


JUNE 4, 1927] 


NATURE 


831 





o continued also in the sea life.. The zone of rapid 
rowth on the scales begins to appeat at the end of 
.pril, and growth increases in rapidity as the summer 

vances. The curious checks in this summer 
rowth that have been previously noted appear 
gain, in the 1+ group in July and in the 2+ group 
early a month earlier. ` 


GaxetTos oF LesBmTtTEsS.—The little oyptinodont 
ish, Lebistes reticulatus, has now been used for 
ome o in genetical experiments and has .odh- 
istently shown a type of inheritance frm male to 
aale through the Y-chromosome. Crossing over is 
ound to occur regularly between the X- and Y- 
hromosomes in malea and between X- and X- 
‘hromosomes in females. As the result of extensive 
xperiments, Winge (Jour. Genetits, vol..18, No. 1) 
leacribes the inheritance of eighteen genes for colour 

in the males, the females normall 
lull throughout. He has obtained forms wi 
resah colour patterns from the West Indies and else- 
vhere, and believes that a large number of such 
‘olour varieties exist. Each pattern involves the 
»resence of certain red, yellow, or black spots, accom- 
‘anied m some cases by changes in the shape of the 
saudal fin. Nine of the patterns here described are 
ew, and two previous patterns are shown by crossing 
ver to be compound. Of the whole number, nine 
ire located in the Y-chromosome and three in the 


<-chromosome. Five of these have shown crossing 
ver. A single o, causing stripes on the body, 18 
10t sex-linked but is located in an autosome. It 


nust be said that the patterns, which are carefully 
‘ecorded in coloured plates, sometimes show & range 
£ variation which may be due to their compound 
sharacter. Dr. Winge emphasises the view that since, 
n Lebistes, crosamg over occurs freely between the 
T- and the X-chromosomes, a single dominant factor 
or maleness must be present in the Y-chromosome, 
2nd this must also aliens cross over, thereby 
transforming the Y- mto an X-chromosome, or vice 
versa. Certain sex intergrades are also described. 


ExMBBYOLOGIOAL STUDIES AND Tissum CULTURE.— 
The Year-Book of the Carnegie Institution of Wash- 
ington for 1925-26 contains rta of work done in 
the Department of Embryology. Young human 
ambryos in the stages with 2 to 16 pairs of somites 


have been carefully investigated and monographed- 


by Dra. G. W. Bartelmez and H. M. Evans, and a 
description of ae still earlier human ovum has been 
ec blighed with coloured photomicrographs. Among 
oumerous investigations of the blood and nervous 
may be mentioned the observation by Mrs. 
. R. Lewis and Dr. H. B. Andervont, through tissue 
culture, that the sarcomatous tumours of chickens 
are composed chiefly of hypertrophied white blood 
corpuscles. They that an irritant substance 
produced in the bl plasma stimulates these cells 
to abnormal lea Ee and they were able to transfer 
the tumour from chicken to chicken through either 
the blood plasma or the white ocells. Rat tumours 
were similarly found to consist of an epithelioid 
modification of the mononuclear blood-cell, such cella 
if transplanted producing a fresh tumour. Among 
anthropological studies may be mentioned measure- 
ments of the Rama and Sumu Indians in Nicaragua, 
the evolution of human teeth and the inheritance of 
webbed toes. 


HYDROGRAPHIO SunvEyina.—In PubhHoation No. 
118 of the U.S. Coast and Geodetic Survey, Lieut.- 
Commander J. H. Hawley gives of a 
wire sweep for use between two launches to locate 
obstructions to navigation such as isolated pinnacle 
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rooks, wrecks, or coral formations. The sweep wire, 
up to 5000 yards in | is weighted at either end 
and at intervals of 100 to 300 yd., and suspended 
from floats by lengths of wire, equal to the depth 
below the surface at whiSh it is desired to search. 
Tow-lines from the launches are attached to the 
terminal weights, and sweeping is carried out at not 
more than l$ knots. The sweep wire is made in 
units of 100 feet attached to each other by & t 
which when the sweep wire meets an obstruc- 
tian. e great | of the sweep wire and the 
fact that the method has been used succeasfully for 
the location of some 4000 obstructions over an area 
of 6000 square miles justifies the very complete 
details which are given of the equipment, and the 
methods uséd of plotting the swept channel. Par- 


ticulars of the launches, their gear for shooting and 
tting in the sweep, and the method u for 
determming the depth of the sweep wire while 


being towed, are also imcluded. Considerable skill 
must be required in handling in a moderate sea, 
while in rough weather any such method would be 
impracticable. 


Oonanx CuRRENTS.—The International Hydro- 
graphic Bureau at Monaco has published an article 
on ‘‘ Ocean Currents m Relation to cesta dat ad 
Marine Biology, Meteorology, and Hydrography by 
Admiral Niblack (Spenal Publication No. 19). A 
study of oceanic currents by the Bureau had been 

last autumn by a delegate fram Peru, who 
oubtless had in mind the sudden temporary and 
disastrous climatic change brought about in that 
coun in 1923, when the Humbolt current, on the 
West of South America, had deviated from its 
normal courge,” but the Bureau generally agreed 
that such a study should be left to the re ea sre 
departments of the maritime countries. this 
popular review, Admiral Niblack discusses a number 
of lines along which further knowledge would be of 
practical value for purposes other than navigation. 
Answers to a n of questions upon the best 
available methods and instrumenta for attacking 
various outstanding problems are elicited from the 
readers of the review, in order “to assist in the 
standardisation of the methods and resulta of oceano- 
graphic exploration.’’ It seams early in the life of 
this infant science of physical oceanography, bristling 
with problems which can only be attacked indirectly 
or must await advances in other sciences before 
their solution is possible, to seek standardisation of 
methods. , 


Ou, PROSPECTS oF THE Barrie Riven ARPA, 
ALBERTA.—The summary report of the Geological 
Survey of Canada for 1925, Part B, contains the 
resulta of much reconnaissance and detailed examina- 
tion of the Battle River area, principally in the 
vicinity of the Alberta-Saskatchewan boundary. 
The stratigraphy is chiefly Upper Cretaceous, pre- 
senting a succession of alternately marne and noR- 
marme deposits. Generally ing the structures 
are simple, the ional being tle, though at 
least one broad fold, the R ne-Blackfoot anticline, 
has been proved ; this fold has a N.E.-8.W. strike, 
with dips on either flank ranging from 7 ft. to 23 f? 
per ee It is doubtful whether such a flat fold in 
these taceous deposits would be sufficient to cause 
oil or gas accumulation of any magnitude, and the 
question can only be decided by the drill. The 
author of the report, Mr. G. 8. Hume, ıs not withofat 
optimism: w he admita that predictions are 
hazardous, he is of the opinion (based on an ep 
assumptions) that the fold “may offer favoufable 
prospects for oil.” Much of his optimism seems to 
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turn on’a practical application of Munn’s hydraulic 
theory of oi oe are ancaccumulation. This theory, 
elaborated by J. L. Rich, defines the principal cause 
of oil and gas migration as,“ the movement of under- 
ground water which oarried with it minute globules 
of oil and bubbles of gas, possibly as fast as they are 
formed. Accumulation resulta from the selective 
segregation of oil and gas, which on account of their 
buoyancy always tended to work their way upward 
-48 tney are carried along and are caught sad potaiied 
in anticlinal or other suitable saa ae The author 
apples this theory to structural conditions in Alberta, 
mting out that water might enter the porous 
us beds of the foo ami travel- eastward 
through the Alberta syncline, thus flushing the oil 
and gas eastward; this would have the effect of 
rendering the territory under survey at least potenti- 
ally encouraging. 


THs PRESERVATION oF StonE.—The first report 
which has been issued by the Department of Scientific 
and Industrial Research in connexion with the problem 
of stone decay makes very mteresting reading (Re 


of the Stone rvation Committee. -Iv+83+4 
lates, (London: H.M. Station oe, 1927.) 
s. 8d. net). It is of course very y of a ‘pre- 
liminary o r, as, for example, in the part 
dealing with bacteriological Ka and ` wisely no 


attempt is made as to definite conolusions in dealing 
with so complex AES but Mr. Scott Russell is 
to be congratula on the ingenious methods which 
he has developed for the y of the subject. The 
difficulty of preparing microscopic sections of a 
sound and hard piece of stone is well known, and 
while it is obvious that a microscopio examination of 
decaying surfaces is of the first importanoe, it is very 
difficult to see how this can be managed. Mr. Soott 
Russell,, by his method of infiltration with a syn- 
thetic resin in the liquid form and oonverting it 
afterwards into the solid form, has solved this problem, 
and some of his photo-micrographs showing the 
presence of the deadly sulphate of lme eee 
within the stone are of the greatest interest. has 
also devised an TEE method of determining 
the amount of, and kind of, porosity by impregnat- 
ıng the hmestone with resin and then dissolving away 
the stone and examining microscopically the resin 
skeleton. Of ial interest are his discussions of 
the wea ing in London of Portland stone and the 
conditions existing where a soot layer has been 
formed. Up to a certain point the soot layer seems 
to have a certain preservative value, but in other 
cases bad rotting and decay is found behind thé soot 
layer, and it is difflcult to say to what causes these 
very opposite results of the farmation of the layer 
are due. In igations on the lines of those 
pursued by Mr. tt Russell will help us to solve 
very important and practical problema of this kind. 


THA SEA = CyroLonwEs.—The issue of the 
Proceedings o mperial Academy of Japim for 
February contains an abstract of a ed by Mr. 
T. Kobayasi, of the Aeronautical Institute 
of the University of Tokyo, which describes an 
ERE a ee the De ila of cyclones to 

oʻ nt’ theory of Bje and is to appear 
in m the Report atthe Tosi tatn, Acoo to 
Kobayasi, the ‘squall line’ in a cyclone is the line 
along which the air that has entered the cy@one 
from the distrigts north-east of ita centre comés into 
contact with that coming from the south-east. If 
there is a temperature gradient in the north-south 
dire@tion, the two streams produce a discontinuity 
of temperature along this line. The theoretical shape 
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of the line agrees with the actual shape of the squal 
line’ on the wéather map in many cases. In thi 
upper atmosphere the one-is taken as a vorte 
in a stream, and lines of flow and pressure distribution 
curves are shown. ‘The heights at which this is | 
plausible description of a cyclone are calculated fron 
the speed and temperature gradienta of a number o 
Japanese cyclones, and they come out from 30 t 
70 per cent. greater than the height of the ‘ surfac 
layer’ as calculated by.Dines for land. 

IyFLAMMABILITY OF Coar Dusrs.—One of th 
recent publications (Paper 31) of the Safety in Mine 
Research Board (London : Stationery Office 
1927. Ys. 6d. net) contains an historical survey of th: 
laboratory methodsof determining the inflammability 
of coal dusts and a prelimi examination of thy 

roblems mvolved in such an investigation. It ha 
shown that the relative inflammabilities of coa 
dusts depend on a number of ‘factors, and severa 
ible methods of determination are discussed 

e most satisfactory method of comparmg thi 
relative inflammabilities is probably the determina. 
tion of the amounts of inert dust which must be 
added to prevent the ‘propagation of flame. The 
advantage of such a method is that the resulta are 
immediately applicable to the prevention of explosions 
in ooal mines. Previous determinations by this 
method have not given resulta of a high order oj 
accuracy, but it is ieved that the sources of erro 
have now been eliminated. The paper, which is the 
work of A. L. Godbert, serves to indicate the lines on 
which further research in the Board's laboratories ir 
proceeding. 

STRUCTURE OF IRON Oxu Coatinas.—The procese 
by which a smooth rust- and wear-resisting coating 
of iron oxides is produced on the surface of iron 
objects was described by F. 8. Barff in 1877. The 
structure of such a coating, obtained by treating the 
sample of iron at about 700° with steam and then 
cooling in air, has been determined by R. M. Bozorth 
by means of X-ray analysis, using X-rays of different 
absorption coefficients but nearly wave-lengths, 
The resulta have been published m the Journal of 
the American Chemical Sooisiy for April. The a 
consists of layers of ferrous oxide, magnetite, 
ferric oxide, and the thicknesses of the layers are 
estimated to be of the order, 10-* om., 2 x 10-4 em., 
and 2 x 10-5 om., respectively. 


Haast or SOLUTION OF SODIUM Catoripy.—A new 
type of adiabatic calorimeter, which can be used with 
small quantities of material to determine heats of 


‘solution over a wide range of concentration with a 


of , is described by 8. G. Lipsett, 
PM : Johnn ann O Mane in the April issue of 
the Journal of the American Ohemical Soctaty. The 
calormeter consists of a closed silver veasel divided 
into two compartments. The salt and the solvent 
are placed in the separate compartments and mired 
at the proper moment by rotating the calorimeter. 
A thermo-couple, which receives its heat by radiation, 
is employed to ascèrtain when the outer bath and 
the calorimeter are at the same temperature. The 
apperatus has been used to determine the surface 
en of solid sodrum chloride by measurement of 
the differen ce between the heat a ee Ae 
ordi ee e sodium chloride and that of the 
Guely art galt at the same concentration. A 
value for the surface energy of 400 erga per sq. om: 
is given, but owmg to the possibility of error m the 
calculation of the amount of surface, this figure is 
only approximate. 
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. The Wéllcome Historical Medical Museum. ° 


6 
BY mvitetion of Mr. Henry 8. Wellcome, a oon- 
versazione and meeting of the Royal Anthro- 
pological Instatute was held at the Wellcome His- 
torical Medical Museum on the evening of May 24. 
A number of members of the Prehistoric Socrety of 
East Anglia, which had held a London meeting at 
the Royal Anthropological Institute that afternogn, 
was also present. <A cordial message of greetihg 
had been cabled by Mr. Wellcome, who is at present 
m America, and at his est the guests were 
1ecerved on his behalf by Mr. H. J. E. Peake, presi- 
dent of the Institute, and Alrs. Peake. ° 
A ghort address on the character and contents of 
the museum m ita anthropological aspect was delivered 
by Prof. Eliot Smith. Prof. Eliot Smith said that 
the great museum that Mr. Henry 8. Wellcome has 
created is unique. It affords a concrete demonstra- 
tion of the history of man’s attem to cope with 
the fundamental problems of life and death. If such 
a collection is of mterest to physicians and surgeons, 
it 18 of vital umportence to anthropologists, because 
it deals with that particular aspect of the study of 
mankmd which is now for the first time coming to 
be recognised as the central aim of all humanistic 
mquiry. It illuminate the motives for customs and 
efs, and provides the material for mterpreting 
what 18 mvolved in the idea of p ; but it also 
suggests the explanation of superstition and intoler- 
ance. i 
The fundamental attribute of all living creatures 
is the fact that they are alive; and their esential 
reactions serve the purpose of preserving the life that 
18 their distinctive property. Im man these m- 
stinctive processes receive articulate expression, and 
to the unconscious reactions for self-preservation are 
added innumerable devices that are deliberately 
invented as rational means of prese and addmg 
to the vital substance. In the Wellcome Museum 
is displayed a vast collection of charms, amulets, 
and eli of life that have been used by ple of 
every race and clime, and of every tme m the 
upper palæolithio to twentieth-century London, for 
the purpose of self-protection. As the originally 
rational excuse for the efficacy of most of these givers 
of life was shown to be talo aadai, many of them 
still survived ın popular estimation, but being stripped 
of any justification for their reputation, they fall 
into the category of magio. 
‘Another aspect of essentially the same proceas is 


displayed in the practice of mummy-making, the 
use of relica and ic bttndles, and the initiation of 


“medicine-men. Ancient literatures contain accurate 


reports of the real behefs of the ple of antiquity 
—that the processes of nae a the body or 


an image of a king conferred upon him a 
new existence and a new and divine personality, 
which enhances his powers of conf safety and 
Popea upon every indivıdual among ha subjects. 

e pretence of mummification is the essence of the 
initiation of a m@adicme-man, givmg him a new name 
and new powers of life and death ; and the symbol of 
his powers is the magio bundle, which is either the 
actual mummy or the pretended relic of his pre- 
decessor. In the Wellcome Museum are the mummies, 
the mummified heads, the magic bundles, the graven 
images, the standards, and the dress of the medicine- 
men, the amulets, the elixirs of life, the equipment 
of the astrologers and alchemists, that afford concrete 
demonstrations of the reality of these things. 

The wonderful reproductions in the museum of a 
chronological series of pharmacies provide a dramatio 
demonstration of the historical lmks between the 
mie of the past and the science of to-day. 

rtant as the collections of the Wellcome Histori- 
cal Medical Museum are as an objective record of the 
history of medicine and the associated sciences, 1ts great 
value lies in the fact that it affords a demonstration of 
(and an mstrument of research into) the universal prob- 
lems of human aspirations, and that Mr. Welloome had 
this wider vision of 1ts meaning is shown by the fact that 
he has placed an anthropologist in charge of the Museum. 

A vote of thanks to Mr. Wellcome was moved by 
Lord Onslow and seconded by Dr. Spencer, president 
of the History of Medicine Section of the Royal 
Society of Medicine. In putting the vote to the 
meeting, Mr. Peake em hasteod . Wellcome’s ser- 
vices to humanity, of which the Museum represented 
part only. He referred to his work for tropical 
medicine, especially at Khartoum, and his support 
of archsological exploration. Starting as a history of 
medicme, the Museum is beco more and more 
anthropological in outlook. He referred also to Mr. 
Wellcome’s judgment, m view of this aspect of the 
Museum, in selectmg Mr. Malcolm, a trained anthro- 
pologist, as the conservator of the Museum. In 
replymg on behalf of Mr. Wellcome, Mr. Malcolm 
emphasised the desire of ita founder that it should 
develop as a Museum devoted to‘research. 


The Production of Pure Chromium, Manganese, and Silicon. 


{4 connexion with the researches on the alloys of 

iron at present being carried on at the National 
Physical Laboratory, accounts are given by F. Adcock, 
Dr. M. L. V. Gayler, and N. P. Tucker in a paper read 
cecently before the Iron and Steel Institute, of the 
successful attempt to produce three steel-making ele- 
ments ın a state of high purity. It is of interest that 
sach element is prepared by an entirely different type 
of process. Chromium is made electrolytically, man- 
zanese is produced by distillation, and silicon by purely 
3hemical purification. 

The chromium was prepared by the electrolysis of 
an aqueous solution containing 80 per cent. of pure 
ohromioc acid and 1 per cent. of sulphuric acid. 
anodes were used with tin or steel cathodes. Three 
types of apparatus are described, for one of whioh, 
with a steel cathode rotating at a rate of 30 revolu- 
‘ions per minute, the follo data are given: The 
temperature of the bath was 20° C., the voltage 5-2, 
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with an amperage of 140. The current densities at 
the cathode and anode were 28 amp. and 7:2 amp. 
per sq. dm., and the yield of chromium in 30 hours 
was 500 grams, with & current consumption of 8'3 


oe per gram. ° 

the ager he as deposited contained hydrogen 
and oxygen, the former being liberated during re- 
melting +n vacuo. The oxygen, which in the ode 


chromium is in a form which leaves no residue on 
solution in acid, is converted on vacuum heating int&? 
insoluble chromium oxide (Cr,O,). This can be re- 
moved, however, by heating the solid metal in pure, 
dry hydrogen to 1500°-1600°C. (The melting point 
of okromium is considerably above that of iron, but 
has not yet been accurately determined.) After thee& 
treatments, spectroscopic examination failed to reveal 
any impurities. 

e great hardness of electrolytically depodted 
chromium, 600-650 Brinell, 1s apparently caused by 
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the occluded hydro the orystalline form, and pog- 
sibly the oxy t is not possessed. by metal of hi 
purity mel or annealed at high temperatures in 
vacuum or hydrogen, the Bardneas being then so low 
as 70 on Brinell’s scale. 

Manganese of purity 99:3 per cent. may be prepared 
by the reduction of the oxide by aluminium ıf the 

urest available materials are used. Allmand and 
Pap boa process of production electrolytically from 
a neutral bath of ammonium and ese sgul- 
phates is also capable of yielding small quantities of 
the pure metal. By distillgtion under a pressure of 
1 mm.-2 mm. in & high ency jnduction furnace 
at a temperature just above the melting point of the 
metal, manganese with total impurities leas than 0-01 
per oent. is readily obtained. e metal thus pre- 
pared is silver grey in colour and very brittle. On 
remelting in vacuo the ingot produced is extensively 
cracked, a phenomenon assagciated with the oritical 
points which are observed on cooling from fusion. The 
metal is hard en to sorateh glass and very brittle. 
When exposed to air it does not tarnish as do ordinary 
aamples of metal. 

The melting point of the manganese has been deter- 
Se ee Se eee eee 
1244°+8° 0. Four change points have been o 


in the cooling curves at the following temperatures : 
1191°, 1024°, 742°,and 682° C. The change at 742° C. 
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ap from the micro-structure to be associated withe 
& 6 of crystal structure, though no such effect it 


observed in connexion with that at 682°C. One o1 
both of these changes is acoompanied with a markedl 
change of volume. 

The method finally adopted for the production ofi 
silicon of high ity is as follows: best avail- 
able sample of commercial silicon is broken up as 
a P prone este hg puis water. Strong 
hfdrochloric acid is then added in small quantities at 
a time, and after the action has quietened down a con 
siderable amount of hydrochloric acid and some nitric 
acid, and the whole is digested for 24 houras. The 
impuritige, consisting mainly of iron and aluminium» 
silicates and the silicides of iron, calotum, and mag 
nesium, are dissolvéd. After the n washing 
and filtering the residue is placed in & platinum dish, 
water added, which is followed by a considerable 
exoess of strong sulphuric acid and small amounts of 
o acid in amall quantities at a time. Whens 

apparent action has ceased, the mixture is evapor- 
ated until it fumes. When cool it is digested withe 
water for some hours, filtered and washed. . It is agains 
treated with strong hydrochloric acid for several hours, 
filtered, washed, and dried in a steam oven. _ The pro 
duct under favourable conditions contains 99°94 pel 
cent. of silicon and possesses a structuré consisting en 
tirely of extensively twinned crystals. FOTE 


` The San Andreas Rift. 


TE it were only for its connexion with the Calıfornian 
earthquake of 1906, the San Andreas rift would 
be ane of the most interesting fault-systems known. 
The movements that were the cause of that earth- 

1 took place in the northern half of the rift, 

m San Juan on the south, with three submarine 
interruptions, to near Cape Mendocino an the north, 
a total length of about 270 miles. The rift, however, 
is known to extend more than 800 miles south of 
San Juan, as far as the desert regions of southern 
California. 

The earthquake of 1906 directed attention to our 
ignorance of course of the rift in the latter regions, 
and, during the past six years, the detailed mapping 
of the San Andreas fault and the associated t- 
rone, together known as the San Andreas rift, has 
been carried out by Dr. L. F. Noble, of the- U.S. 
Geological Survey. His work is not yet finished, 
but a report by him of unusual interest on the resulta 
already attained is published in the “ Year-Book of 
the Carnegie Institution of Washington” (No. 25, 
1925—26, pp. 415-428). B 

The area studied by Dr. Noble is the southern 

rtion of the rift along the south border of the 
Mohave Desert and extendmg across the San Gabriel 
Mountains into Cajon Pass. The rift here runs in 4 
south-easterly direction and yea as a continuous 
dhain of scarps, trough-like depressions, and ridges, 
all of which afford clear evidence of recent move- 
mente, So. straight is the line of the rift that one 
can see along rt for 25 miles or more. Borderi 
ġhis profound master-fault is & belt of roughly parall 
and interlacing fracturee, in some places as much as 
‘six miles wide. The characteristic featureseof the 
rift often change abruptly along ita strike. Withm 
belt 2 rolls; n Bop ay eve Pies tO a mdgo a mio 
ridge to a , Or & scarp facing one way y 
die out and givé place to a scarp facing in the opposite 
direction. o features differ much in size. Some 
depmessions are mere trenches a few feeb wide and 
one or two feet deep. Others are as much as ane 
hundred feet in depth and many hundreds of feet 
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wide. They are m all stages of modification by 
erosion, el still freah or almost obliterated. As 
a rule, the older features are on a much scale 
than those of recent date, indicating that the earlier 
movements were of the greater magnitude. Some of 
the recent features point clearly to horizontal move- 
ments al the fault. For example, near Cajon 
Pass, four deep ravines that descend the steep slo 

of the San Bernandino Mountams on the east side 
of the rift are displaced abruptly at the fault-trace, 
each ravine goa on the west side of the fault 
at a point at least 150 feet farther to the north-west. 

The fault-zone bordering the great fault is a mosaic 
of elongated blocks, the longer axes of which are 
parallel to the strike of the fault. In many places 
the rock-masses are so shattered and different for- 
mations are so mixed together that it is imposible 
to map them. The dominant structure is a sort Of 
slicing that appears to be mainly the result of hori- 
“zontal shear A the San Andreas fault. Alo 
some of the branching faults are narrow scree ol 
ae, dipping Tertiary sediments pmched betweem 
much older ine rocks. One, of these stri 
runs for a distance of twelve miles through © 
higheet part of the Ban Gabriel Range, and in most 
places does not reach a hundred yards in width. 

At but few places in the fault-zone are similar rocks 
to be found on both sides of the fault. In one 
portion fifty miles in length, the fault is bordered 
continuously on the south side by pre-Cambman 
schista, while the rocks on the other side are Mesozoic 
granites and pre-Cembrian Sere . No clearer 
evidence of the magnitude of the fault-displacements 
could be desired. 

The first movement along the rift of which the 
date can be determined approximately occurred 
between late Mesozoic and early Quaternary times. 
The different stages of erosion exhibited by the recent, 
sub-recent, and older to phic features- along the 
rift prove that faulting taken place at intervals 
all throngs Quae mar, Gris and that 1 a ob 
come to an end. ©. D. 
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University and Educational FPntelligence. 


CamsrnipaH.—The following appointments Rave 
deen made: Mr. F. Debenham, nville and Caius 
Jollege, oe ee hy; Mr. T. G. Bedford, 
sidney Sussex College, to ecturer in physica; Dr. 
a. M‘Kenzie Taylor, St. John’s College, to be lecturer, 
and Dr. H. E. Woodman, demonstrator in agricultural 
shenustry ; Mr. T. K. W. Fair, Jesus College, to be 
lemonstrator ın agricultural physiology, and Mr. W. 
4. Wooster, Peterhouse, to ie demonstrator in 
nineralogy. 

K. R. X. Johnston, Sidney Sussex College, A. C. 
ændler, Trinity College, and G. A. Bell, 8t. John’s 
Jollege, have been elected to the Henry P. Davison 
scholarships at Harvard, Yale, dnd Princeton Un1- 
versities respectively. 

It is proposed to establish new lectureships in 
tru G ography in the department of 
nineralogy and in cultural anthropology in the faculty 
f archmology and anthropology. It 1s also pro 
© build a special animal house to provide facilities 
‘or stud the metabolism of pigmented -animals, 
+ capital grant for the purpose having been offered 
oy the Empire Marketmg Board. 


Lonpon.—A research studentship, value £100, is 
wing offered by Bedford College for Women to 
graduates of the college of not more than three years’ 
ttandmg. Particulars are obtainable from the 
jecretary. 


Oxrorp.—The Preamble to a form of Statute pro- 
nding that women shall be eligible to any professor- 
hip, readership, or other university teachership, has 
xen approved by Congregation. 

The University Observatory 18 to be extended at a 
‘ost not ex £2750, and Prof. H. H. Turner’s 
eport on the work of the Observatory for the period 
day 1, 1926-Mar. 1, 1927, has been published. The 
rious activities of the institution include the well- 
mown seismological investigations by Prof. Turner 
md a research on ‘'‘ Trepidation,’ or the Fluctuation 
n the Solar System,” by Dr. J. K. Fotheringham. 


Sr, AnDREws.—Prof. H. J. Rose, profeasor of Latin 
ince 1919 at Ab has appointed 
rofessor of Greek in the United College. Prof. Rose 
raduated at MoGill University, Montreal, in 1904; 
w was appointed Rhodes Scholar from the Province 
Í Quebec and went to Balliol College, Oxford. Prof. 
tose has published volumes on “ ‘The Roman Ques- 
ions of Plutarch,” “ Primitrve Culture in Greece,” and 
‘ Primitive Culture ın Italy.” 





Tap Royal Society announces that the secretaries 
ire prepared to receive aP a for the Mackinnon 
ind Moseley Research Studentships, which are each 
if the annual value of £300. The appointments will, 
n the first instance, be for two years, but may be 
xtended. Particulars and forms of application can 
© obtained from the assistant secretary of the 
jociety, Burlington House, W.1. The completed 
orms must be returned by June 22 at latest. 


Two vacation courses to be held during the coming 
À are being o by Leplay eae One 
vill be held in the High Pyrenees, with Aix-les- 
Chermes as ita principal centre. The other will be 
a students’ camp’ in the Austrian Tyrol in Aldrans, 
700 feet above tanabradk. The courses are open to 
Wl unrversity lecturers, teachers, students, and others 
oterested in geographical, historical, and social 
tadiea. Particulars may be obtained from Leplay 
Touse, 65 Belgrave , Westminster, 8.W.1. 
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| 1778) ten years later. 


Calendar of Discovery and Invention. 


June 5, 1838.—In the Journal of Caroline Fox, under 
oe tn e e e e 
College, London, to see Wheatstone’s electric Ə- 
prapa which “18 being brought into service, as 

week they began ying 1t down between London 
and Bristol, to coat £250 a mile. . . . Wheatstone has 
ee ke a ag and in fact is in the middle of a 
course. No ladies are admitted, unfortunately ; the 
Bishop of London forbade it; ing how they con- 
gregated to Lyell’s, which prohibition so offended 
that gentleman tkat he resigned his professorship.” 

June 5, 1854.—More than seventy years ago, James 
Bowman Lindsay oonceived the idea of signalling 
through water without wires, making experiments in 
the Tay, at Portamouth. and elsewhere; and on June 5, 
1854, he took out a patent for “a mode of trans- 
mitting telegraphic measages through and across water 
without submerged wires, the water being made avail- 
able as the connecting and conducting medium.” 

June 6, 1761.—Transite of Venus across the sun’s 
disc occurred in 1631 and 1639, 1761 and 1769, and 
in 1874 and 1882. That of 1631, tho predicted, 
was unobserved, while .Horrocks and tree, two 
young English astronomers, were the sole observers 
of that of 1639. The transit of June 6, 1761, was 
the first to be obeerved by astronomers generally and 
many described it, while the transita of the last 
century were utilised to determine the solar à 

June 7, 1866.—On this day Francis Herbert 
Wenham, one of the early pioneers of flight, took out 
his patent, No. 1571, for improvements in apparatus 
for aerial navigation. His patent included “a novel 
arrangement of surfaces placed one above the other and 
TE in parallel planes means of cords or rods or 
webs of woven fabric,” system of surfaces being 
arranged as a suitable structure for contaming the 
motive power. 

June 8, 1829.—The collaboration between Liebig 
and Wohler was the outcome of a proposal by the 
latter. The two had met at a friend’s house in Frank- 
fort, and on June 8, 1829, Wohler wrote to Lieb 
from Sacrow, near Potadam: “ If you are so minded, 
we might, for the humour of it, undertake some 
chemical work together, ın order that the result might 
be made known under our jomt names.- Of course, 
you would work ın Giessen and I in Berlin, when we 
are agreed n the plan, and we could communicate 
with each other from time to time as to ita progress.” 

June 9, 1810.—The compound steam engine was 
brought into use by Woolf, who on June 9, 1810, took 
out a patent “for further improvements in the con- 
struction and working of steam engine.” In a Woolf 
ene: steam was used expansively in the high-preesure 
cylinder and then passed direct to the low-pressure 
cylinder without an intermediate receiver. Woolf 
engines were considerably more economical than those 
previously 

June 9, 1881.—One of the inventions which aroused 
the enthusiasm of Lord Kelvin was the improved 
form of secondary battery brought out by WNaure. 
Many experiments were carried out at Glasgow, and 
in &@ letter to the Times on June 9, 1881, entitled 
“ Electrical Storage of Dynamical Energy,” Kelvin 
directed attention to the importance of the new form 
of accumulator. 

June 10,-1717.—The ‘Sermo de structures florum ” 
of S@bastien Vaillant E read in Paria 
at- the o of the Jardin Royal de Paris, and 
afterwarda published in Latin and French, the per- 
usal of this thin volume is stated to have au 
his sexual system of plants to Carl Linnæus 


1707— 
E. C. 
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Societies and Academies. 


Lonpon. 


Physical Society, April 8—C. L. Fortescue: The 
characteristios of thermionic rectifiers. 
valves working at low voltages with 1 
electron currents are discussed. The most economic 
conditions are briefly dealt with; so far as the 
limited information with respect to the life of modern 
valves is concerned, it is probable that long life ahould 


be provided for.—B. L. Worsnop: The scattering of 
x ave and the J phenomenon. ents have been 
carried out using a ‘balance method’ to obtam the J 


discon tanul ich Barkla found with heterogeneous 
orgs SETAU by elaments of low atomic weight ; 
no such discontinuities have been found. Probably 
some condition which has not yet been published is 
required for ita production._,Kzer Griffiths: A carbon 
dioxide measuring instrument based on sound velocity 
measurement. A crystal is maintamed i 
vibration piezo-electrically, and stationary waves are 
set up in the gas between the flat surface of the 
crystal and a movable reflector. The position of the 
nodes is recognised by the reaction on the 
crystal, resulting in an increase of the current in the 
maintaining circuit. The distance from node to node 
is'a measure of the composition of the 1s mixture, 
assuming it is composed of two gases which do not 
react. 


logical Society, 27.—F. W. Shotton: The 
Pease ara of RA ville Series of the Warwick- 
shire Coalfield. The conglomerates are found at three 
horizons, to which, in spe eae aa, a the names of 
_ Allesley, Corley, and Arley- have previously 


been lied. ‘The derived pebbles consist chiefly of 
dark glen Hae sandstone, carboniferous limestone, 
and carboniferous chert. eous material is extremely 


. The Arley-E:xhall pebbled are mainly carbonifer- 
aa chee ie abadani limestone and Valentian 
sandstone; while the Corley materials are pre- 
dominantly Valentian, with some chert, but limestone 
is very rare among them. The Mara S of 
the Arley-Exhall conglomerate were pro derived 
` from the west, whereas similar material at the Corley 
horizon oeme from the east. It seems most reasonable 
to suppose the previous existence of Upper Velentian 
deposits upon the present north-to-s0 underground 
extension of the Nuneaton ridge. The limestone- 

bbles of the Corley conglomerate may have come 
ora the west or from the south-west.—F. O. Phillips : 
The serpentines of the Shetland Islands, and the 
associated rocks and minerals. The Shetland Talands 
consist mainly of a series of achista and paragneisses, 
with a strike over the greater part of the area of about 
north 10° east, and a steep westward dip. Around 
the eastern and western margins of Mainland occur 
patches of Old Red Sandstone sediments, and on the 
orth an extensive development of igneous products of 
that age. A series of old intrusions, ranging from 
ultrabasio to acid, is found among the metamorphio 
rocks. The most basic of these earlier mtrusions, 

iefly developed in the northernmost islands of Unst 
and Fetlar, was a dunite, now almost entirely serpen- 
tinised. A constant accessory in these rogks 1s a 
chromespinel, and in places this becomes concentrated 
as workable deposits of chromite. The ores are of 

o main : banded chromite- tines and 
Fatiolès of massive chromite-rock. 6 gabbro, 
succeeding on the east, 18 extensi altered, 
original pyroxene being uralitised and 
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by dynamic jnetamorphism and low-temperatur 
a edthering . 


undertaken to examine the insect fauna and, s% 
far as possible, the flora of the highlands of oentra 
Abyssinia. The fauna and flora are of peoulia 
mterest in that they are those of a wall 
watered, elevated country in the heart of Africa 
islated from surrounding regions by low-lying deser 
or semi-desert tracts ; and that they exhibit a remark 
able blend of Palæarctio, Ethiopian, and Orienta 
elements. The Expedition set out from Addis Ababa 
poesia at more than 8000 feet above sea-level, anc 
very diff t types of oountry, lying a 
elevations between 5500 and 12,000 feet, were visited 
These included the primeval forest of Djam-Djem 
composed mainly giant juniper-trees; Moun 
Zuguéla, an“extinct volcano with a lake in ita crater 
and carrying giant heath; the plains southwards t 
Lake Zwai, a region of dry bush and thorn-scrub 
the k-like country, forest, and heath-land of Moun: 
o; and the Valley, a great chasm mor 
than 2000 feet deep, with precipitous sides. A curiou 
mixture of tem and distinctly African plant 
was frequently met with.—W. P. Pycraft: Restoratior 
of the left innominate bone of Rhodesian man 
The restoration is based on the greater part of fe 
left ilium. That portion of the lium forming th: 
outer wall of the ‘false-pelvis’ is remarkable fo) 
ita great height and the quite unusual position o 
the greater sciatic notch. The acetabulum of thi 
fragment is remarkably small and shallow, and thi 
form of ita articular ace is unusual. What answen 
to the lower segment of the horse-shoe loop in moden 
pelves is splayed out backwards so as to cause thi 
acetabulum to look backwards and downwards 
instead of forwards and outwards as in modern man 
The position of the ischium and pubis is markedl; 
different from that of modern pelves. 


Society of Public Analysts, May 4.—W. R. Schoelle 
and C. Jahn: Investigatuons into the analytica 
chemistry of tantalum, niobrum, and their minera 
associates. (vu.) The precipitation of tungstic acid by 
tannin. (vili.) The separation of tungsten fron 
tantalum and niobium. ‘Small quantities of tungsti 
acid are quantitatively recovered from tangster 
solutions containing alkali chloride by precipitatios 
with tannm and cinchonine hydrochloride. A methoc 
of determining small amounts of tungsten in thi 
presence of large amqunts of earth acids has been base 
on this principle. Small amounts of earth acids u 
eee trioxide are determined by fusing the mixturt 
with sodium hydromde and treating the fused mas 
with sodium chloride solution ; sodium tantalate anc 
niobate remain undissolved.—8. G. Clarke: Thi 
separation of vanadium and tungsten. Vanadiun 
may be determined m the presence of large amounts o 
tungsten by precipitation with cupferron (ammoniun 
salt of nitroso-phenyl hydroxylamine) after treatment: 
of the solution with hydrofluoric acid, neutralisatior 
with ammonia, addition of hydrochloric acid, anc 
dilution. The precipitate is washed, anc 
ignited at a low temperature, the residual vanadiun 
pentoxide dissolved in dilute stg ines acid, and th: 
solution reduced with sulphyr dioxide and titrate: 
with te.—J. M. Jones and T. McLachlan 
The E E of moisture by the volatile solven: 
method. The method ıs satisfactory for emulsions 
such as butter and margarine, and gives more oon 
mstent results than any other method for such pro 
ducts as jam, honey, and malt extract. The use o 
toluene as a solvent enables the resulta to be obtainex 
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in a shorter time than when benzene or eum 
spirit is used.—F. Wokes and B. G. ott: A 
study of antimony trichloride as a possible quantitative 
reagent for vitamin A. The reaction is probably due 
to condensation, and can be retarded by dehydration 
of the solvent. The depth of the initial blue colora- 
tion obtained under standard conditions may be used 
to measure the vitamin A content of the oil., The 
intensity of colour is expressed in Lovibond blue units 
“80 seconds after mixing the solution of the oil aod 
reagent.—B. 8. Evans: New processes for the deter- 
mination of oertain elements in lead. The sample is 
dissolved in nitrié acid, lead separated as sul 
and arsenic precipitated with sodium h; hosphite 
and separated by shaking with benzene filtering. 
Antimony is determined in the filtrate, and the arsento 
m the ipitate is determined by an iodimetzic 
method. Bismuth is determined colorimetrically 
with potasium iodide after separation of the lead as 
sulphate and ahbloride, and sulphur is determined 
gravimetrically after dissolving the metal in aqua 
regia, ship aS the solution to dryness, and 
dissolving the residue in dilute hydrochloric acid. 
Optical Society, May 12.—M. von Rohr: Con 
tributions to the history of English opticians m the 
first half of the. nineteenth oentury (with special 
reference to spectacle hi ). Altho 
opticians during the eighteenth century 
out splendid work as craftamen, they were not very 
quick at adopting new ideas. This was a great draw- 
back, ially as about 1818, Fraunhofer succeeded 
in raising the standard of his factory to an unrivalled 
height. Although Fraunhofer’s innovations do not 
seem to have had any direct influence an English 
od per they were acknowledged by English men 
of science. Stranuous endeavours were made between 
1826 and 1829 by Sir John Herschel and Michael 
Faraday to produce optical glass, and theoretical 
work was carried out by Airy, Coddi and 
Hamilton. London opticians, however, did not de- 
rive the same amount of-help fram such scientific 
innovations as the Vienna school did from Stampfer 
and Prechtl, and the fortune of securing Petzval’s 
nee gave, in 1840, the leading ition in the manu- 
acture of photographic lenses igh aperture to the 
‘Viennese a of Voigtlander. “the inventions of 
stareoscopy and photography presented opticians with 
new problems, and Reghah amateurs were the first 
to understand photographs as perspectives of the 
depicted objedt. At-the end of the period a well- 
directed optical glass factory was established in 
England. x 


Royal Meteorological Society, May 18.—Harold 
Jeffreys: Cyclones and the general circulation. If 
there were no variation of tamperature with letatude, 
the atmosphere could rotate with the earth like & 
rigid body, and this would be a stable state. But 
increase of temperature towards the equator implies 
that the velocity fram the west must increase with 
height, and m these conditions frictional interaction 
between different layers of the air and between the 
lowest layer and the ground would suffice to destroy 
any motion symmetrical qbout the earth’s axis. 

horizontal interchange of air must therefore 
be developed, and this implies the known system of 
clones. One effect of the interchange would be 

t the normal winds at the surface must be on the 
-whole as much easterly as westerly; the easterly 
prevailing winds are near the equator and the westerly 
ones in higher latitudes. This mechaniam would give 
slow anticyclonic circulations near the poles, apart 
from le local conditions.—George M. Meyer : 
Early water-milla in relation to changes in the rain- 
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fall of east Kent. Records of water-mills in Domes- 
day and in mediæval law-suits show that the streams 
of the district were of greater volume at the end of 
the eleventh century tham to-day, and that the de- 
crease was rapid about 1275. Early in the fourteenth 


uency of 


T PaRI. 

Academy of Sciences, April 20.—André Charrueau : 
A figure of equilibrium, of revolution, of a liquid 
masse in rotation, submitted to a Newtonian attraction 
between ita particles and to the surface tension.— 
V. Dolejiek: The ics of the. X-rays.—P. 
Brun: The surface tension of liquid mixtures in the 
nel urhood of the critical state. Studies m the 
critical temperatures of miseibility of liquide. Measure- 
ments of surface tensions of us ethyl alcohol 
and isoamyl aloohoL—H el: The elements 
with atomic numbers 48, 61, 75, 85 and 87. Historical 
account of searches for these elements.—Robert 
eatin The thermal analysis of the dehydration 
o . The temperature of formation of calorum 
E a PE E F ia higher as the velocity of dehy- 
dration increases, but the Marae copes of formation of 
anhydrite is practically influenced by this factor, 
at least within the limita of the velocities studied:— 
J. F. Durand and M. Benos: The addition of acetylene 
to carbon monoxide: the synthesis of quinone. Mix- 
tures of carbon monoxide and lene treated with 
cuprous chloride in h ic acid or ammonia solu- 
tion gave no resulta, in idine solution & reaction 
takes place fram the p cts of which oe 
was isolated.—L. Dollé: The hydrogeology of chalk. 
—?P. Chevey: The transitory vascular networks of 
the spawn of Acara teframerus—J. Chaine and J. 
Duvergier : The distinction between Gadus oapelanus, 
minutus and lusous by their sagitta. 


April 25.—Maurice Hamy: The measurement of 
the radial velocities of the stars—Jean Perrin and 
Mlle. Choucroun: The rôle of molecular induction in 
activation by shock.—R. de Forcrand: Researches 
on the halons carbonates. Thermochemical data 
for thallium cearbonate.—Erhard Tornier: The pro- 
perties of the prime numbers explained by the theosy 
of probabilities—Emile Borel: Remarks on the pre- 

ing communication.—A. Kovanko: The ee. 
tion of series of totalisable functions.—Louis B on: 
The true period of direct governors.—Haroutime 
Anjour: A new method for studying the movemedit 
of a aglid body.—Charles Frémont : e cause of the 
cupel formation in the breaking of certam test pieces 
by traction.—P. David Ee dase (in wirelees tele- | 

hy) by the valve. Balasse: The eleo- 

eleas di in damped waves or maintaiftd 
of cesium and potas- 
sium.—Mme. L. Francois-Franck: An ent 
for biological photomicrography and kin, ICTO- 
photography. A diagram in plan and elevation of the 
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proposed apparatus is —Emile Rousseau: The 
photochemical action o “the mercury ur aro on 
ea liquid con with olive 


aren: A ea co 
oil.—Edmond Vellinger: The rotatory power of tar- 
taric acid. Reply to a criticiam by L. Lo — 
Const. A. Kténas: The enclosures an ERRIN 
lavas of Fouqué-Kaméni.—G. Nicolas: New teak ae 
observations on Fegatella conica.—G. Nadson e 
poro algæ, their Shag pape and their rôle in 
ture. ese perforating very widely dis- 
tributed, and develop in great ; 
' They perforate calcareous substances from the delicate 
teguments of the Bryozoa up to the hardest limestone 
rocks. Their action, although scfroely visible on 
examination, is on & very large scale and has 
important results on the circulation of calcium on 
the earth’s surface.—René Souèges : The embryogeny 


sea cae D ent of the pro- 

a ane in Trifo artory, R. Sartory, 

Tea on The causes of the appear- 

ae of the] ecium in Aspergillus fumigatus.—R.. 

Fosso and N. Rouchelmann: The action of 
pulped liver on pE S cyansie. 


Oarra Town. 


Royal Society of South Africa, Mar. 16.—J. M. 
Watt and Marie G. Brandwijk: 


P 

study of ‘Chonga’ (Bitter-wortel). This drug is 
used in South Africa as an intestinal and uterme 
sedative.—O. G. N. de Villiers: The 
anatomy of the breast-shoulder apparatus of 
agloseal anuran genera Xeno Pipa and Hymen- 
ochirus. It is considered t Xenopus and the 
aia will prove to be more closely 

with er than with Pi but m the 
absence of any developmental material of Hymen- 
ochirus, the mutual relationships of the Ethiopian 
Aglossa remain a matter of on.— 
G. A. H. Bedford: ipti 
of Anoplura from South 


daa, Linamas Tinomana sae a or 
d), Linognathus gnu (from black wil or 
gnu), and ieee Hire erriet (from blue wildebeest).— 

Thomas ote on hyperorthogonants. 
Sylvester's peony generalisation of the Roc pee 
conception of an orthogonant, although n for 
& generation, has, since Hadamard ed it to 
notice in 1898, received considerable attention. ‘The 


same does not hold in regard to a second generalisation: 
t) which is of quite a different 


(the hyperorthogonan 
type and not improbably may prove the more im- 
portant of the two. Use was first made of a hyper- 
orthogonant in a paper by Petrmi in 1901. 


MHLBOURNE. 


Royal Society of Victoria, Mar. 17.—Alfred J. Ewart 
spd Phylhs Jarrett: Contributions to the flora of 

Australia (No. 38). Additions to the flora of the 
Northern Territory. Further examinations have been 
made ©f material collected by the senior author in 
Central Australia, as well as of Mr. Allan’s Northern 
‘Werritory collections and of material in the Tate 
ee Adelaide. The genus Wyoliffea is merely 
‘a bighly clei ic form of Glinus The 

contains 15 additions to the flora and 80 

ocality records.—H. M. Treloar: Variation of wind 
_ with height at Melbourne when geotropic wins are 
northerly. The mean change of wind Melanin ee 
a particular class of Melbourne winds is i 
and @lose agreement shown to exist between computed 


and observed winds between the heights 50 m. and 
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tive 
e three : 


800 m. Values of the eddy diffusivity for different 
parté of this height range are derived. In com 
the theoretical wind distribution, difficulties associa 
pay gs Ree ca ois pat pov AA geese 
avoided by certain determining conditions 
at a dele eigai t, which height is found from the 
observations ce M. Coverlid: The leaves of 
Grewia polygama. A decoction made by pouring 
boiling water over the leaves of this plant, which is a 
of the order Lihaces, bad b white people 
throughout the Northern Territory and the north of 
Queensland, where it , a8 & remedy for dysentery. 
Examinstion ah nothing to -which its alleged 
properties could be ascribed, except tannins, and these 
were t only to the extent of 4 per cent. of the 
dry weight of the leaves. The aborigines, credited with 
knowing any native plant of medicinal value, do not 
use this plant.—Arthur M. Lea: Australian Curoulio- 
nid of the subfamily Gonrpterides. The paper deals 
with a subfamily of Australian weevils which feed 
principally on eucalyptus leaves. Notes are given on 
synonymy, variation and distribution, and twenty 
es are described as new. One of the species, 
iin tard scutellatus, was accidentally introduced to 
Africa, South America, and New Zealand, where 
it has become so abundant that the ‘ blue,’ * manna,’ 
and other gums are threatened with destruction. The 
South African Government recently sent an entomo- 
logist to Australia, where he found a minute wasp 
that destroys rte , and this has been successfully 
introduced to So Africa. 
Wasuinarom, D.O. 

National Academy of Sciences (Proc., vol. 18, No. 3, 
March).—Carl Barns: Pinhole probe experiments 
with massive air columns. The acoustic pressures 
inside a conical horn were investigated. Ə curve 
showing the relation between preasure and depth m 
the horn is ically «a straight line except at 
the mouth and base of the horn.— William V. 
Houston: The fine structure of the helium aro 

A low current density was used and the 

tube was cooled in liquid air. A com- 

abry-Perot interferometer was used for the 

series line 45876 and gold films on the simple 

interferometer for the series line 7065. y 
these means it was shown t the helium 


effect in the neutral hy 
the second with the theory of 
Boris Podolsky: On King’s classical theory of radia- 
tion. Objections are raised that if the electron 
behaves as a rigid body and acquires a precession, it 
cannot absorb energy and maintain the frequency of 
precession, and also that a spinning electron moving 
with uniform translational beret cannot have a 
pera Sponer: 

e ultra-violet band system 
Hopfield in emission is a true sbeorption, 5 system of 
nitrogen.—J. O. Slater: Action 

perturbations of atoms.—George B. Welch: The 
poriodioity of Poea thresholds. As might 
hoto-electric threshold is a 

measure a the energy incident radiation required 
to detach an outer electron, the threshold-atamio 
number curve is periodic with maxima for the 
alkali metals. The value for gold is anomalous.— 
L. F. Heimlich: Mi rogenesis in the cucumber. 
—Sophia Satina and A A. F. Blakeslee Blakeslee ; Further studies 

on biochemical differences between sexes in plante. 
Extractes of female plante are generally stronger 


x 
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ducers of permanganate than extracts 
rom male anta TT The results are closely parallel 
with those ot the Manoilov reaction, but the reduding 
rubstances effective in the two cases are. different. 


salicaria. Self-sterility is 
10t due to selectrve pollen-tube growth. The two 
See ee E o a 

is concerned. Flower differences se 
onditiahed b 


es, long style TOCeBSIVE. 
—F. G. Ben tae Rittman : h 


af large ruminants. Four steers have been subj 
© fasta of 5 to 14 days. Records were obtained of 
of body-weight, amount of excreta,’ us 
net ham, and so on. The tetal carbon xide 
production m consecutive half-hour a was 
measured in a respiration chamber. During the fast, 
the character of the urine changes from that of 
nerbivora to that of omnivora and excretion 
increases. Heat production (determined from the 
xarbon dioxide production an iratory quotient) 
decreases, at first rapidly and then more ‘lowly. 
Metaboliam depends on the previous feeding (main- 
tenance or sub-maintenance) and 1s notably er 
m young animals. (2) The basal metabolism of steers. 
[he effect of the temperature of the environment is 
mall. The metabolism reaches a steady value about 
30 hours after the last feed. I 
luring four consscutive half-hour standing periods 
and during 24-hour periods when the ani stood or 
sid down at wil showed that posture has little effect. 
The true basal metabolism is 13800+calories per 
square metre of body surface, which is 40 per cent. 
greater than that of man. (8) The metabolic stimulus 
if food in the,case.of steers. Animals fasted for two 
lays and then given a ration low in protein all showed 
> great morease of metaboliam uent on the 
ngestion of food. Any additional activity pa 

feeding periods and ‘ the work of digestion’ req 
by the movements of food masses through the 
mtestines cannot account for the increased metaboliam 
obaerved. It is suggested (after Grouven) that 
carbohydrates i in the ruminant are fermented to form 
ee eo ore enol Breed eee these 
m the blood stimulate cell activity.—Leonell 
2 Strong : Studies on the effect of potassium alum- 
oric acid solutions on the growth and fate 
: neoplastic tissue. (l) Effect on a slow-growing 
adeno-carcinoma of the mouse. A stock of mice 
the females of which devel taneous mammary 
ee cancer has been produced. Potassium alum 
hydrochloric acid was given in the ing water, 
and it so affects the host or the tumour 
wth of the later is defini alowed down and the 
ost animal is able to live longer than it would if 
antreated. Complete regreasion of taneous 
tumours has been observed after combined oral 
administration and subcutaneous injection.—C.. F. 
Roos: Dynamical economics. Competition, mano- 
poly, and co-operation in general functions of demand 
end cost are discussed mathematically.—Edwin B. 


Wilson: On the proof of Sheppard’s corrections.— 
D. V. Widder: Note on a of Taylor’s 
peries.—George D. Birkhoff: (1) A theory of matter 

requires the introduction 


and electricity. The Ce ae 
of a ‘ substance coefficient * and an ‘ atomio potential ’ 
and it is claimed chat i satiate the demands of 


determinateness and stability. The hydrogen 
atom and the Balmer formula. the use of the 
theory put forward in (1), a form ae the cana 


type is obtamed.—G. Miller : ale: eerie: 
by two operators of order three whooe p is of 
order three. 
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Official Publications Received. 


Barıs, 


of the Oounml of the Yorkshire Philosophical 
for the Year Peete to ths Rene isoe T 


oe Sic (York.) 
tsh Chemical tho Bureau of 


society. Index, Vola. 1 to 20. Pp. 55. 
ares and Rainbargh : Gurney end Jaakson) 182 6d. net; paper, 


Unoa of South Afnea: Department o CAROS parle) aaah 
eddar ing, By Jax P. Gow Pp. 14 (Pretona : 


Ob 
ment 

Umoe of Routh Africas ort of the Bouth African Museum for the 
Your enna blet Desamiar Í Pp. u+13. (Cape Town.) 

Ed nes taon. on the Science Museum for the Your 
192. Pp. 27. (London: H.H. Btatiomery Office.) la, net 
University of Leeds t of Leather Ind 

of the APDET Corin peta on the Work Stay Department danng ths 
Beselons 1924-25 and 1925—26. 8. (Leeds. 

The Scuentifis of tie Royal Dubin ae ae VoL 18 (N.B.), 
No. 37: The Soluble Bilicate tent of Boils. G. Atkins, 
oS ale ace (Dublin : Hodges, and Oo. ae pee Fams and 


Rorgate, Léd. 
Falmouth T 
“1938. ats 


Ape Po di Pp. ri Ae ae 


‘ ‘ine eee Kotas and Tables for the Year 


Pp. 1L al Bocisey, 
Cambrudge Philoeoptoa VoL. 2, Part 4, 
bridge At the Univernty P ) Ts. 6d. not. 
VoL %9, Part 3, April 158. Pp. 
as. net. 


171-386, ca aira isene ha 

The North of Scotland Oollege of Agneulture. Bulletan No. 82: Crane 

gp bide e poe Pp. 14. Bulletan No. 88: 
in Hive , Its Cause, Nature and Control By John 


Hennie Pp 4+5 plates. ls. a rdn T 

tricity Commision. Elætnaty (Supply) Act, 1939. Central 
Beotiand Hlectricity Scheme, 1997 . r S 
Commissioners 1n os of Beotion Four ot the Hlestneity (Bu 
l by Order of the Oentral Mlectreaity Board. 
10-++1 map. la net, Bu Partioulars, Pp. 78+4 disgrams 


P 
fs. 6d. neat. ermine H.i Station Offtoe ) 
The Journal of the Institution af af Mochil Mngineers. Gade 
o. 66: Notes on the tire Economic Cost of 


pager 


Journal of the Indian Instatute of Selenee. VoL 9 Part 9 : Denratives 
uinolmes, 


G Kalva Y Nara Menon 
and J ee Simonsen, 170-101. 12 annas. Vol, 9A, Part 10: 
L Isomerio Phenylsernes ; m. o Unstable Modifieatton of wolrtroso- 
carn ; LL d- tol from ‘Gardenia ' By M. O. Forster 
and 


. H Harper. 515-020. Vol 8, No. 16: Two 8 
Orta By B Petrie. Pp. 381-800. Yol- Mo. 17: Two Shy 
By W. A Harper. Pp. pl- aa ) 
Pubheatsons of Bouth African Institute for Medical 
No. 9): The Plague Problem in South Africa ; 
2 Studies J. Alexander Mi . J. H. Harvey 
Pms and Dr. Ingram. 256, (Johannesburg. 
neu ‘Gn pmen enoranis. Mo. 
1062 (E. 2): Dopes and Seoond Report by Prof. H. L. 
Calendar. Experments made in the Arr at the 
Imperial under Direction of King, 
by Dr. H W. J. Mardles and W. J. Stern, ee oa 
Be 62—T. 2872) Pp. 814+% le net, Na 1060 
Ae. 251): On a Modification of the liminate 
Oe ae er eee wW Dunan. (QL 
te, 93.—T ) Pp. 5+1 paia Od. No. 


Instrumen 
1074 (As. 256) : Full Boalo Tests of a Saspended 


aL ee a Ge tL) Pp. 4+1 te. id net, 
: H.W Btatonery 
The Semntife Proceedings of the Dublin Society. Vol 18 (N B 
No. 86: On the Index Fosn) of Zone By Dr. Loms 
Bmith 433-481 + ali plin Hote Paps ane :005; 
London : Willtams N ae 
Stortford zen the Proceedings of the'Natural 
History Bocmety, 1094. Pp. 28. (Bishop's Stortford.) 
e 
Forman, 


en Moteorologissh Obes: vatarium te Patavta. 
-Oorrents in the Java Bea and its 
Pp. 28-+21 plates. (Weltevreden: 


Verhandelingen Monsoon 
Hnotrances. By HP Berne, Jr. 


, Re of the Asronanticonl Research Instita Im Umi- 
Bee rac On Ena dea ot O iA a E E 

Part By Tatoo Kobayasi, ppc sonar hla 

Lunit of Infammability or Why ming! Ether e Oral, 

hexane and their 


Kinesel Akiyama, tier Mirena, By Toshio yon. 
Office.) 
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United States Department of Agriculture, Department Bulletin | Orrican Soo.err St a Imperial 


No. 1460: The Satan Moth, a rectly introduced Pest By A. F. 
Burgos and B. B. Crosman Pp. 33+1 plate. (Washmgton, D-O. : 
Government Printing Office.) 10 cente. 

ent of Commeros : U.B. 
No. 878: Tables for Albers By Oscar S. Adams. (Special 
Poblicstion No. 180.) Phd 


H. (Washington, D.O.: Government 
Printimg Office.) 5 oents. 


Dopa aed te Interior: Bureau of Wiucation. Bulletin, 1997, 
: Reoord of Current Hdocational Publications, eom Publise- 
taons received by the Boreau of Hducation to January 1, Pp. 88. 
(Washington, D.O. : Government Printing Office ) 10 oct 
Proceedings of the United States National Museum, VoL 70, Art. 18. 
Broall Shells from off the Boutheast Coast of the United 
States by the Umted States Fisheries Steamer Albatross in 1885 and 
1884. By Willlam H. Dall (No. 25607) Pp. 1& Vol 70, Art. 1: A 
Revision of the Beetles of the Genus, Oedionyehis gocurring in America 
north of Meneo. By Dons Holmes Blake. (Wo. 2672) Pp. 44+2 
plates. VoL 71, Art. 11: Notes on the Meh Butterfly 
erty, Be Lente HL OE (aa. sen) EN 39) ple a new 
ustin H, Clark. (No. t063.) Pp. 72+5 plates. (Wash- 
DO Governments Printing Office.) 

ian Institoteon: United States Netional Museum. Report 
on the Progress and Oondition of the United Btates National Museum 
tor the Year ended June 19%, Pp. ix+205. (Washington, D.Q. : 
Government Ponting Office.) 25 cents. 

L TO IOPE, Ep. IEH piatos- tes (Phnuedatpiog, Pa) 
wue 1 Ep t+ $0044 plates +938. (Philadelphia, Pa.) 


o Papers 
No. r: Bound g of tment 


Houses, By V. L. Obnsler, Pp. 28-0. (W gton, D.Q. : Govern- 
ment Prin Office.) ö cenis. 
Bulletzn the American Musenom of Natural crc al 


Art. 3: The Aquatic Mollusks of the Belgian 
and Eoologieal Aocount of Or ee A spia 
and J. Bequaert. Pp. 60-602-+ plates 10-77. ow Sor Cl +) 
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Diary of Societies. 


SATURDAY, Joxa & 


Iwerrrcerion or MomiorraL amp Covrrr Jbroprmmes (Bouth- Hastern 
Distro Mesting) (at Town Hall, Maidstone), atlla.u.—T F. Buntang: 
Housing m Barough of Maidstone; Widening of Maidstone Bridge; 
New Elementary School 

Oxrormp Usiverscry Jomion Scirxtrrio OLU», at sr pg po ome 
Rogers: Olomate and Disease Inndence m Indie:- Forecasting 
Hpi demos. 

laerirvrion oy MUNICIPAL awp Counrry Mxaprmrzs (Bootiish Meeting) 
(as Dunfermline). 


b 


Š MONDAY, Joxa 6. 


Ro Ya. SocusTy or EDDOURGEH, at 4.80,—Prof. 
of the Lifes of De Saussure 1767-1845, with the 
Translation of his ‘Recherches chimiques sur tation,” 1804 
L Hthal Ourne: Fossil Eehinades of Bomalland.—A er: A Cass 
of Partial Bex Transformation in Cattle.—W O. Kermack and W. T. H. 
Williamson : Stability of Buspenmons, Part 2, The Rate of Bedimente- 
Oolloidal Alicon Dronda — 
tic Innervataon of the Uterus 


Oe ane 


o be read by tie. — W. Fertar’ Oons of Cardinal Funetion 
oterpolatian (to be read by tatis) —Prof. W. H. : Contributions to 
the Study of the Old Ban o aor Bocdand Part YI., On 
re Metonienem, Penh., and some other Plant Remeins 


Carmylle Beds of the Lower Old Red Sandstone. Part 


vil, Ona Bow men of Peeudosporochnus, from the Stromness Beds 
(to be read thile).— fir Thomas Muir: The rare 
and Latent Lote from: 1881 to 1918 (to bs read by de 

ARISTOTELIAN Be en, ee ee ee 


Avaling: Rental Amomation. ~~ 


TUESDAY, Juma T. 


Koorestoa, Bocnurry oy Lowpam, at &80.—Prof. J. P. Hill’: Mrhibition 
—HK I. Pooosk: The Gibbons of 
Barnacles 


= Genus Ae e d. A on cane Some m 
© British ie ee \.—R. : Zoological Results 
of the ise ete liuon to the on , OH. p pat on 


bane IV. Hee Rieter te NASA PIA cA 


_— 


© THURSDAY, Joxa 0. 


, 


Royra. ag or Munici and Otalogy Bec tions) 
Beason, at 280. 


(Bummer M moe 

Lompor iara oa. Bourry (at Astronomical Bomety), ab 5. 

—Prof. W. B. H. Berwick: Modular cng gates bees r E m 

of Quadratic and Oubic Irratacnalities.-H. Bohr: On the Limit 

@ Yalues of A Fonctions.—Prof. H H. Neville: The thmis 
Singularity of Quarter-period K.—Prof. J. Proudman F. Edfth 
Mercer: On the Theory of the Oscillations of a Rotating Mecbanieal 
Bystem of Infmite Freedom. 

Brwisn Pseronococical Bociury (AMsthetios een) Bors) Anthro- 
Vea aes as 6.—Dr. D. Hutehinson ; Paychology of 
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and Geodetic Burrey. Serial - 


-G)bson : Account 


of Borenos and Technology), a 
aor T. H. : Tho Use of Photoelectric Oells for Pre 


Tyke oe Kinglake: An Jixperi 
Minimum Wave for Vens 


Krishna Datta. On Brewster's de Part IJ 

FRIDAY, Jump 10. 
RovaL foanrr, or Nenicum Beotions 
(Bummer M — 10 àx to 121. 80 — Paper 
on yve Deafness :—Dr. I 


(Mesto : 

logical ab 4-—Ceses and Specimens b 

, 68 5-—B. M. Peek: Observataons c 

Nove, s7.—Dr. H. Speneer Janes: Note on the Mass of Yenu 


ded used Cape Halometer Obsarvations.—Dr. J. K. E Halm: On 
Graphical an of-the-Oriateal Elements of a 
B .—B Q. Johnson : Note on the Origm of Certain na) 
Com —Y. A. Ambarmumian and N. A. Kostrer: BRadrmtiy 
Eqmlihriam in Inner Layers of Btars —P. A. Taylor: (a) Tb 
Bqulbnum of the Caloium OChromosphere ; Tho Intenmt 
of the Calerom Chromosphere. z 
Boctery or Lowpox (at Imperial College of Bcience), at 5.- 
. H. Awbery: The Latent Heat of Eva of Bulphur.—B 


Lowery : The Refraction and of Oarbon T aride.- 
P. K Keshiu: gear A in the Bpectrum of Ionised Neon- 
Denonsranon of the Bohonherr 


-Heesburgh Nitrogen Foation Arc 
by Oapt. 4G. J. Fmet. 
PHILOLOGIOAaL BOCLETY (at Lacon be Collage), at 6.80 —O. T. Onions 


at 6.—Heport of the Specs] Committe 

caer ae a was 

MaLscoLooicaL Bocuety oF at 6, ae 

Gro_ogisTs’ ASSOCIATION ae Unere rire at Oollege —Prof. 
Hawkins: Eehinod [lustratons ae nn in Hralutio 
(Lecture) 

Ox¥FoRD Unavmesirs Justo Rear OLT (in eee ate, 
Respiratory Pigments. 

Roray lawrrrorion oy Gamar Berman, as 9.—O. L Woolley: Th 
Hra rations ab Ur. 

SATURDAY, Juma 11. 


Rora Soouwrr or Mxpicuws eee che. and Bec tiom 
oe pica) a ppm moal M at 10.—D 
Portmann : o Baccus Hnodolymphaticus and an fc 
Dra the same for the Relief of Y — Cases and Specomens t 
"A. Friel, A. B. Twoedse, Dr. T. Jobson, N Barnett, H. ? 
Barnes, and others. 


PUBLIC LECTURES, 


WEDNESDAY, Juma 8. 


Uxrvaasrrr CoLLEGE, ab 6.80.—Piof Raymond Pearl: Hxperiment 
Vital Btatistion, (Bueceeding Lectures on June 9 and 10.) 


THURSDAY, Juma 0. 


Iuerrrurs oF PaTHOLoGY amp Resmanocu (Bt. Mary's Hospital oe 5- 
Prof. B: J. Collingwood: Molecular Movement ın Ahoplivimg 


FRIDAY, Jomo 10 


Umivenarrr Oouixoe, ab 6,30.—Prof. B. A. B. Macalister: Oelie Ar 
(Buooseding Lectures on Juns 18 and 14.) . 


SUNDAY, Joxa 12 


GUILDHOUSE (Hocleston S.W.) at 880.—Dr. R. E M. Wheele 
Bom» of the Anuent A hons af Britain. - 


~ 
` 


š “CONVENTIONS. 


ac Jura 4 ro T. 
AwwusL CORFERENCOB OF THE AssoolaTiow or TPACHERS re TECHEIOs 
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M Jens 6.—Aftencoon.— Welkome by the 
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Coronas oF IYrarxaL Cowsusriow Exora (at Padua). 
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Foundations of Empire. 

W” regret our inability, at the present moment, 

to climb to philosophical heights with 
Aristotle and to declare that man is a4 political 
animal, or to sink into the comfortless cynicism of 
Schopenhauer and to assert that human society is 
a collection of hedgehogs driven together for the 
sake of warmth. Somewhere between the two 
exaggerations lieg truth-whatever that may be. 
In the meantime our function, a8 we conceive it, is 
to probe, analyse, compare, and classify phenomena 
in the purely agnostic spirit which is the life and 
hope of science. This may be regarded merely 
as a restatement of Bomething already grown 
platitudinous, yet it may appropriately serve as a 
prologue to some observations upon & programme 
of a forthcoming imperial event. 

On June 20 the inaugural meeting of the third 
Imperial Education Conference is to be held. It 
will be open neither to the public nor to the press, 
membership being confined to delegates appointed 
by the Governments of the countries composing the 
British Empire—usually the permanent heads of 
their education departments—together with repre- 
sentatives of certain Government departments in 
Great Britain. For the first time in the history of 
the Conference, also, a few seate have been allotted 
to representatives of local education authorities and 
the teaching profession. 

We are further informed that the advisory 
committee responsible for the arrangements, after 
consulting all the Governments of the Empire, 
“has drawn up a comprehensive agends which 
covers not only important administrative questions 
but also a number of subjects of general éducational 
interest.” It is hoped, particularly, that some 
agreement may be reached on problems arising out 
of the variety of teachers’ qualifications, salary 
scales, and superannuation, since these are matters 
where lack of reciprocal arrangements tends to 
hinder the movement of teachers from one part of 
the Empire to another. With that aspiration we are 
wholly in sympathy ; it needs neither explanation 
nor argument. 

When we turn to the groups of more general 
educational subjecta which are to be discussed, 


- however, we feel some misgivings. There is to b8 


a very necessary reference to education m relation 
to the pupil’s after-oareer, and here Special ınterest 
will $e attached to the views of overseas Dominiong 
on the recent report of the Consultative Committee 
of the Board of Education—s report on which we 
have already expreased our views (NATURE, Feb. 5). 
There is to be an important discussion on the 
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difficulties of rural education, while other sessions 
will be devoted to the cinema and wireless in educa- 
tion, physical training, dult education and the 
problems involved therein ; and, most importantly, 
there stands out a group of subjects ‘‘ dealing with 
important new ideas and developments” which 
appears to pivot about “ Empire History and 
Geography.” 

Now it is after glancing at these suggested dis- 
cussions that we would beg leaye to submit our 
doubts as to whether sufficient advantage is to þe 
taken of the tremendous possibilities afforded by 
the Conference. We do not propose to inquire here 
into all the implications of the word ‘ Empire,’ but 
we do desire to record our belief that, if it is to 
signify a progressive and cultural unity, it must 
sum. up the felicitous relations of component parts 
based upon the mutual benefits arising out of trade 
and industry. 

To that end we believe a considerable part of 
- the Conference should be devoted to an examina- 
tion. of the possibilities of pure and applied scienoe. 
We make the suggestion because we obsérve that 
a special feature of the Conference is the leaving 
open of .a whole session for the discussion of 4 
subject to be chosen by the members during the 
second week. We have a special reason for urging 
that a broad discussion of the value—both cultural 
and practical—of science and technology m educa- 
tion is necessary in matters of Empire development. 
If we say that the functions of science include 
intercourse for the purpose af more efficient co- 
operation and economy of intellectual labour by 
the discovery of general laws governing typical 
situations, we shall not be placmg anything on 
record for the first time. We shall, however, be 
repeating something to which controllers of educa- 
tion and directors of imperial destinies often give 
lip-service and very little more. 

It is the very fact that science possesses & more 
international quality than matters which usually 
oome under the heading of literature or philosophy 
which makes us preas specially ita claims to the 
Conference. If it be neglected, if it be treated 
merely as incidental, a structure of recommenda- 
tionse will be erected by the Conference on an 
unsound foundation. We have already doubted 
Whether man is a willing political animal; we 
certainly doubt his ability to hold an Empire 
together by a repetition of academio theories. 

e The well- -being and happiness of either a nation 
or an_empire depend upon mutual production 
and, exchange. Production and exchgnge—from 
raw material to the distribution of finished articles 
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—involve chgnge and adaptation of materia 
poyer, transport, and business organisation. A 
these, subdivided into the various branches c 
knowledge, form the subjecta included in curricul 
of technical institutions. How far is the shapine 
of such curricula to be a subject of disoussio 
by the Conference ? How far, in short, is scienc 
(fo ita broadest sense) to be dealt with with th 
view of producing methods which shall clear awa 
disorders and anomalies capable of cure ? 

In what light, for example, will ‘ History’ ba 
treated + Will there be an attempt to gain fo 
the Empire the urge and the clarity of though» 
which might arise from a synthesis of those event 
which have made British imperial developmen 
poasiblé ? How far have we clearly focused th 
flow and direction of human endeavour arisin 
out of geographical discoveries of the fifteent! 
oentury '—Magellan’s ciroumnavigation of th 
earth, the cosmic system of Copernicus and othe 
liberations of the mind of the sixteenth century 
the founding of experimental science by Galilec 
Gilbert, and Harvey, and the vast spread o 
scientific knowledge which led up, finally, in th: 
nineteenth century to the theory of evolution— 
the application of which to branches of art ane 
industry has powerfully aided the demolition o 
time and space, and has enabled us, with ou 
steamboata and our-railtways and our telegraphs 
to hold together in a developing understanding 
the far-spread units which make up the Britisil 
Empire? The focussing of these things would, we 
believe, give to the Conference an impetus toward 
clear and rational efforts to grasp and remove thr 
stupid barriers which so often hold back develop 
ment, and to use the great instrument of educa 
tion so that it shall more swiftly build up the 
materials of progress. 

We realise that we may have laid ourselve 
open to the charge of waving our own particulas 
flag of science and technology. It is not a charge 
we fear, since we have our own convictions oon- 
cerning the liberal and cultural powers of what ir 
often ignorantly regarded as ‘ merely utilitarian. 
We realise, too, that we may be charged with 
beating the air, because all we have suggested will 
come within the purview of the Conference. Ii 
that be so, we shall plead guilty unblushingly. We 


‘shall freely apologise for traversing old ground 


even though, in making the apology, we insist 


‘that the fundamentals upon which education 


sohemes should be built are so vital that their 
constant examination and repetition is er ‘SUper- 


fluous but supremely necessary. 
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Weather and Weather Forecasting. * 


Fetter und Wettervorhersage (Synoptische Meteoro- 
logie). Von Prof. Dr. Albert Defant. Zweite, 
vollständig umgearbeitete Auflage. Pp. vii +346. 
(Leipzig und Wien : Franz Deuticke, 1926.) 18 
gold marks. 

i Daan is an excelleht arrangement in Austria 

under which from time to time one of the 

nost promising of: their meteorologista, after a 

riod of official work in the State service, is 

wppointed to the professorship ‘of meteorology at 

'nnsbruck, where he has leisure for the closer study 

yf that branch of the subject in which he has 

zoome specially interested. This results not only 

a additions to our knowledge on the frontiers of 

the subject, but also in text-books which give im 

\ollective form and in logical sequence a summary 

of our knowledge over some sector of the meteoro- 

logical circle. Notable examples are the ‘‘ Meteoro- 
ogical Optics” of Perntner and the “ Dynamical 

Weteorology ” of Exner. The present officer at 

(nnsbruck, Prof. Defant, adds as his contribution 

, book on weather and weather forecasting which 

a a development of a small book prepared and 

published originally in 1916-17. 

The book is divided into three parts, correspond- 
ng with the author’s general view of the subject. 
The first part, on weather, is devoted to a dis- 
susaion of ‘diagnosis’; the second part, on 
weather forecasting, indicates the methods to be 
followed in the ‘ prognosis.’ The third part gives 
a summary of our knowledge of weather changes 
of longer period, a knowledge which has not yet 
reached the stage at which it can be applied for 
regular forecasts of months, seasons, or years in the 
European area. : 

Tn an initial chapter Prof. Defant indicates the 
development from weather rules and the weather 
prophet to the synoptic chart as the scientific 
basis of forecasting. He reproduces an interest- 
ing chart, due to Brandes, showing the distribu- 
tion of pressure and wind in Europe on Maroh 6, 
1783, the first synoptic chart in meteorological 

Detailed particulars are given of the revised 


International Code for Weather Telegraphy, but- 


for some reason it is described as the ‘Swedish ’ 
code, and Great Britain and Norway, where this 
code has been used since 192] for international 
exchange, are represented as using different codes 
special to themselves. (There is an error on page 
15, where the figure for alto-stratus is given as 4, 
which should have been allotted to alto-cumulus.) 
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The importance of wireless telegraphy in post-War 
developments is emphasised, and a wireless in- 
stallation is stated rightly to be now an essential 
complement to a weather service. 

There is a remark in this chapter the importance 
of which cannot be too often emphasised. In fore- 
casting, and in any examination of meteorological 
observations by means of maps, accidental errors 
of obaervation can often be readily detected ; but 
there are atmospheric conditions in which indi- 
vidual stations may show apparently irregular 
differences from other stations, and there is & 
risk that the most interesting and instructive 
meteorological situations may pass without in- 
vestigation, owing to the observations being 
regarded as erroneous and ‘corrected’ for the 
errors. 

In the second chapter an account is given of the 


‘gonnexion between wind and pressure. In the 


original analysis by Guldberg and Mohn, the - 
motion of the air near the earth’s surface was 
assumed to be steady motion with a balance be- 
tween the three forces due to the pressure gradient, 
the effect of the earth’s rotation, and the surface 
friction, the last named being taken to act directly 
opposite to the motion. Prof. Defant, following 
Sandstrom, shows that a better agreement with the 
facts is obtained if the frictional force is assumed 
to act in a direction which is inclined at a finite 
angle (38° for central Europe) to the direction of 
motion. 

This assumption of a single frictional force, which 
is essentially the vector difference between the 
force due to surface friction and the tangential 
strees due to transfer of momentum by eddies, 
obscure the physical reality. Actually the trans- 
fer of momentum to the surface layer from the 
layers above is so rapid that the tangential stress 
due to it is large in comparison with the forces due 
to the pressure gradient and the earth’s rotation, 
even for a layer of finite thickness. The motion 
of the surface Jayer is, therefore, effectively deter- 
mined by the balance between surface friction and 


tangential stress, acting in opposite directions 


along the line of motion. ‘The preesure gradient and 
the earth’s rotation do not directly aff€ct in 
measurable degree the surface wind, or the wind ip 
any layer where there is a rapid rate of change of 
horizontal velocity with height and the motion is 
turbulent; they determine completely the wind 
in those layers where the tangential stresses afe 
small, i.e. generally in layers at heights of 1000 
feet or mote, and they play their part in the mter- 
mediate layers where the tangential stresses are of 
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the same order of magnitude as themselves, layers 
from which the momentum to maintain the motion 
near the surface is 

The fact that the ‘maxs forces’ due to pressure 
gradient and earth’s rotation oan be ignored in 
treating the surface layers, implicit in Taylor’s 
discussion of the subject, was stated explicitly by 
Whipple in 1920. No mention is made of this in 
the book, and there is nowhere any account of the 
development in our knowledge „of turbulence in 
the last fifteen years, and its applications in all 
dynamical and thermodynamical studies of the 
atmosphere. The statement on p. 30 that but for 
the earth’s rotation the wind would blow direct in 
straight lines from the places of highest presspre to 
those of lowest preasure needs qualification; with 
curved isobars there would be usually a rotatory 
wind system irrespective of the earth’s rotation, 
and waterspouts and dust-devils would ocour 
much as they do at present. 

Chap. iii. deals with the motion of the air and ite 
connexion with cloud and precipitation, and it 
introduces the reader to the work of Bjerknes and 
the idea of fronts, Imes of convergence and of 
divergence. It is pleasant to see in this chapter 
reproductions of trajectories of air over the Atlantio 
from Shaw and Lempfert’s “Life History of Sur- 
face Air Currents.” The reproductions are much 
superior in appearance to the originals printed by 
the British Stationery Office. In the description 
of a warm front on p. 47, Ci-Cu. should be Ci.St., 
and it ought to be noted that in the warm sector, 
where normally cloud diminishes and precipitation 
ceases and the barometer remains nearly steady, 
it is not infrequent to find an overcast sky with 
heavy precipitation and a rapidly falling baro- 
meter. - Some account could appropriately have 
been given in this ohapter or the next of “ les 
systémes nuageux ” and the work of Schereechew- 
aky and Wehrle, which constitutes the contribution 
of French meteorologists to the recent development 
m forecasting. 

The discussion of the relation between the 
weather and typical forms of the isobars is an effort 
to -combine the old ideas of cyclones and anti- 
oyclonts and the new ideas of fronte dividing 
mase of air of different constitutions. Fortun- 
ately the new theories have, on the whole, gained 
pride of place., There is a good account of the 
ideas of Bjerknes and Solberg on the development 
of cyclones and. occlusions, as well as an indication 
of the principal results of the important research 
of Bergeron and Swoboda, in which developments 
along a front extending from mid-Atlantio to 
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eagtern Europe in October 1923 were examine 
In detail and interpreted. 

The fifth chapter deals with the non-periodi 
variations of preesure and of the motion of cyclone 
and anticyolones in the European area. Va 
Bebber’s well-known diagram is reproduced, an 
Hanzlik’s penetrating analysis of the temperatur 
o$nditions in anticyolones-finds here an appropriat 
place. The difference between the cold rapidi 
moving anticyclone and the warm stationary, o 
slow nfoving, antioyclone is of fundamental im 
portance. i 

In the second part of the fifth chapter th 
author considers the constitution and origin o 
cyclones and anticyclones, and contrasts the wav 
theory of Bjerknes with the ‘ bar’ theory of Exner 
According to Bjerknes, depressions arise fron 
waves at the sloping surface of separation betwee 
the cold polar air and the warm tropical: air, an 
come in families, while atcording to Exner, de 
preasions arise through a tongue of cold air pro 
jecting horizontally into a warm equatorial curren: 
and damming it up in such a way that vortica 
circulation results. Considerable space is naturally 
devoted to a consideration of thunderstorms anc 
line - squalls, on which the experimental work a 
Schmidt on the motion of a heavy liquid spreading 
under a lighter one has thrown so much light ; the 
diagnosis is, however, quite inadequate without 
some account of the thermodynamics of , the 
phenomena and of the part which the condensation 
or evaporation of water in the atmosphere plays im 
causing instability. 

The section on cyclones and anticyolones oon- 
cludes with an account of periodic variations of 
weather. These are not sufficiently well established 
to be of muoh value in forecasting: the most in- 
teresting is a period between five and six days which 
Prof. Defant found in the general circulation of the 
northern hemisphere; this agrees generally with 
the theory of Bjerknes and Solberg on families 
of cyclones. l 

The section on weather forecasting occupies only 
about one-fifth of the book, the author’s view 
being that diagnosis is the most important part 
of the forecaster’s education. After some general 
remarks and a short discussion of Richardson’s 
investigation of the method of weather predic- 
tion by numerical process, the author considers 
the use which can be made of local observations 
and statistios in forecasting, and he gives an inter- 
esting account of a method of determining the 
delimitation of the districts into which a country 
must be divided for forecast purposes. He deals 
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t some length with the rules of M, Guilbert and 
ith the persistence of weather conditions. He 
xamines in detail examples of weather charts for 
larch 13, 1913, and June 1, 1924, and indicates 
ow the charts are to be interpreted in the light of 
10dern theory. 

Many people appear to consider that weather 

orecasting is the sole purpose of meteorology’; 
ccording to Prof. Defant, it stands in the same 
ælstion to meteorology in general as an applied 
silence stands to a pure science. There are 
aeteorologists of the purer kind*who consider that 
eather forecasting is a combination of drudgery 
nd humbug by means of which funds are ob- 
«ined for the prosecution of work fundamental 
o the extension of knowledge. Such a view is 
«ased on a misconception. The desire to forecast 
he future course of the weather is as legitimate 
«n impulse to the scientific investigation which 
3 necessary for its satisfaction as the desire to 
wnderstand or investigate any natural pheno- 
menon. ` The two impulses—the desire to under- 
tand and the desire to foretell—are in fact 
he motive force in scientific investigation, and 
either can be classed as better or worse than 
he other. 

One of the principal difficulties of a forecast 
ervice is to obtain an objective teat of the acouracy 
f forecasts. Prof. Defant indicates what progress 

«as been made in this direotion—unfortunately 
ittle. The subjective estimates of the accuracy 
T inaccuracy of weather forecasts formed by the 
public are of no real value, because a forecast 
sovers & considerable number of phenomena and 
she public lays stress now on one and now on 
another ; it is, moreover, influenced, broadly speak- 
«ng, by ita own optimism or pessimism. Such is 
Prof. Defant’s view, but a good forecaster must 
have some understanding of the needs of the publio, 
and must himself emphasise in his forecast the 
elements which will affect most those for whom 
the forecast is issued. 

Hitherto there has been no book on weather fore- 
casting in which the post-War developments, both 
in the collection. of information and in its analysis, 
have been presented in their appropriate place as 
part of the whole scheme of weather forecasting. 
The present book is notable because it makes an 
endeavour to do this. Information which is 
scattered through many international reports and 
through many dissertations is here available for 
the reader. There are errors and gape, but on the 
whole the result at which Prof. Defant aimed has 
been achieved successfully. E. Gop. 
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Polsites and the Land. By {ecil Dampier Whetham. 
Pp. x+215. (Cambridge: At the University 
Press, 1927.) 68. net. : ' 


R. DAMPIER WHETHAM has chosen a most 

opportune time for bringing out his book 

upon the land. It is sq clearly and interestingly 

written that it should appeal to a wide publio, to 

those who know fittle about the land as well as to 

those who are directly interested in the land and 
in agriculture. 

There is no doubt that an ever-imoreasing 
number of people in Great Britain are being stirred 
to an interest in the land—but mainly from the 
political point of view. Now a purely political 
interest in the land can be dangerous unless it is 
balanced by some understanding of economics and 
of agriculture. The author is specially qualified to 
deal with the land problem precisely on account 
of his knowledge of economics and of agriculture 
from the practical side. His moderate and care- 
fully reasoned reply to the policies (overwhelmingly 
political) put forward by Mr. Lloyd George and the 
Labour Party is admirable. Mr. Whetham shows 
conclusively that to resort to such drastic change 
(which would certainly be in the nature of experi- 
ment) as nationalising the land is not warranted, 
and would be fraught with danger. 

It is interesting to note in this connexion that 
the decidedly socialistic government of Czecho- 
slovakia, when it brought in sweeping land reforms, 
did not nationalise the land, but rather developed 
small ownership. The reason for this was given in 
the words of several of the leading statesmen of the 
country, that State ownership or nationalisation 
in any form ‘could end in one thing only—the ruin 
of the agricultural industry. 

Perhaps of even more importance than his 
handling of :““ politics and the land” is Mr. 
Whetham’s exposition of “economics and the 
land.” He shows how and to what extent certain 
economic forces affect agricultural prosperity. In 
simple language he goes deeply into the economf& 
questions which it seems obvious few of the land 
reformers have studied or understood—anti still 
fewer agriculturists. Yet they are questions which 
every agriculturist as well as every reformer should 
understand. . 

Ip thus ably refuting the attacks upon the 
existifig land system in Great Britain, I feel th&t 
Mr. Whetham gives the impression that he is more 
satisfied with the present system than he really is ; 
it is quite true that he points out that the system 
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is not perfect and could be improved, but I refer 
to the general impression. Mr. Whetham certainly 
regards the landlord-tenant system more favourably 
than I do. Before the great depression of the 
eighties, I concede that it was about as good a 
system as could be devised, but during the past 
forty years it has steadily beoome more and more 
unsatisfactory, especially from the landowners’ 
point of view. It is obviously satisfactory to the 
tenant. Discussing this questiom with a frank and 
. outspoken farmer, he summed up thus: “ As long 
as you landowners are content to put your hands 
in your pockets and pay for us, pray go on doing 
s0; when you get tired of it, see that we oan 
purchase under sound financial conditions.” 

Mr. Whetham clearly does not favour the 
development of an increase in occupying ownership 
as a partial alternative to the tenancy system, and 
the strongest barrier against nationalisation; he 
fails to realise that unleas occupying ownership is 
developed, then nationalisation of the land is 
inevitable. He points out that in the United States 
the tendency is away from ownership towards 
tenancy ; but the farmers in the United States are, 
in the main, occupying owners, and the tenancy 
- that is developing there is in no way like the 
British system, but rather a partnership tenancy 
resembling the métayer system in Italy and parts 
of France. Hand in hand with the development 
of occupying ownership in Great Britain might well 
go the creation of a system of partnership farm- 
ing, but of a type very different from the métayer. 
Space does not permit me to give here a detailed 
account of the form of partnership farming which 
I advocate and have practised for nearly twenty 
years. 

Coming to another point, thé author does his 
best to persuade us that the yield from the corm 
land of Great Britain is as high or higher than any 
other country in Europe (except Belgium). He 
bases his argument largely upon the statistics of a 
particularly urban economist who shows that the 
corn yields of Denmark when ‘ corrected’ are no 
higher than ours. I am _ interested in this 
‘correcting ’’ of yields, and in future I must not 
believe my eyes when motoring through the Fens 
or Lothians, but take consolation in thinking that 
the very heavy corn crops one sees on every side 
when ‘ corrected ’ are no heavier than those of the 
poorer soils in my immediate neighbourhood | In 
general terms the corn lands of Great Britdin are 
richer than those on the Continent, and the com- 
‘paratively low average yield in Eranoce, for 
example, is due to the fact that the thrifty French 
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peasant grows corn on land that we would ne 
cultivate at all, and so the high yields of the Pt 
de Calais are pulled down. 

Mr. Whetham deals admirably with the law e 
diminishing returns, and pointe out that at preser 
prices it would not pay greatly to increase tl 
yield of corn in England, that the extra expenditu» 
dh artificials and cultivation would only moreas 
the loss. But it is a very different matter if 
considerable increase is secured not only withou 
greater but actually with a decreased expenditurs 
Lucerne will growover a wide area of land x 
England. My own experience is that on poor arabi 
land sown with lucerne which is allowéd to stan 
for six years and then ploughed up, the increase i 
soil fertility is sufficient to secure for five to nim 
years subsequent corn crops that will average u 
to double the corn crop normal to that land; an 
this with a great reduction ‘to the manure bil 
This indicates one direction in which costa o 
production can be reduced, and I am oonvince 
that still more can be done to reduce costa by th 
high organisation of the farm as a unit than x 
generally realised. 

As regards the reverse of‘ the medal—pricea— 
agree with Mr. Whetham that they are a governin, 
factor, but if the prices are low, it is even mor 
important that the farmer should get the poten 
tial maximum, that the spread between produce 
and consumer be reduced by organised marketing 
A highly organised industry can always with 
stand depression better than one that is no: 
organised. 

Finally, while I quite agree that England is muck 
more naturally (and economically) & grass country 
than the Continent, there is no getting away fron 
the facts that much land is under grass which i 
not suited for grasa, that the area of first-class gras 
land is limited, and that we have millions of acres 
of poorly handled grass which it would be economii 
to improve. I do not make these criticisms in any 
carping spirit, but because I believe it is of supreme 
importance that agriculturista in Great Britain 
should realise that the Government is not going tx 
assist them to any material extent, and that it rests 
with the members of the industry to explore foi 
themselves every avenue that will lead to an 
improved position. I am convinced that Mr 
Whetham’s book will prove of utmost value in thir 
direction. It will stimulate thought, and, above alL 
every one who reads it will have not only a com- 
prehensive but also a balanced view of the 
agricultural situation in Great Britain as it is 
to-day. CHRISTOPHER TURNOR. 
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Time and Perceptidn. : 

An Experiment with Time. By J. W. Dunne. 

Pp. iv+208. (London: A. and C. Black, Ltd., 

1927.) 8s. 6d. net. 

“Tos the sunset of life gives me mystical lore, 
ama coming events cast their shadows before.’ 
(CAMPBELL® 
i actions seer the ages philosophers have 
amused themselves with time, with little 

to go on but their own uncertain introspections. 
More recently the scientific worker has found him- 
self compelled to examine this concept critically 
and has exposed ita interlocking characteristics with 
space. From the theorist to the experimentalist is 
a short step in science, but here a difficulty arises 
from the intangible nature of the material to be 
handled. There is no doubt that the man-in-the- 
street, the apparent ultimate arbiter of common 
sense, does not acoord to time the same kind of 
reality as he accords to other objects in his universe. 
He has an uneasy feeling that it really is samething 
purely psyohological which dies with him, although 
he usea the same kind of terminology about it as 
he does about material objects. He talks of 
‘intervals of time,’ of ‘time flowing,’ and so on; 
but if preased he would probably agree with Bergson 
that only the present exists; past events have 
axisted but do not now, although mental pictures 
or memories of them exist now; future eventa 
Jo not exist, no memories of them exist now, but 
pictures of them may-be imagined now. The 
man-in-the-street may, however, be wrong. He has 
always been wrong, for has he not been rescued from 
the ignorance of past ? Relativity gave him a 
shock, but while relativists may contend that A’s 
present may be B’s future, so that in a sense A may 
cemember B’s future, it is not contemplated that 
A may remember his own future. If Mr. Dunne 
ia correct, on waking from a dream we may, like 
the lady in the limerick, “return on the previous 
aight.” l 

There are two distinct portions to this book 
which ought to be dealt with separately, and the 
author practically does so. In the first part the 
startling experimental facts are described which 
serve as the end to which to direct an equally 
startling theory. The theory must wait, for it is 
so strange and unconvincing that the only justifica- 
tion for propounding and examining it would be 
found if the experimental facts turned out to be 
unimpeachable. Broadly, the theory assumes that 
our field of perception of eventa moves through time, 
and therefore its time-speed must be measured 
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plunging ip frenzied fashion. 


with reference to another and quite differently 
dimensioned ‘time’; that this ‘time’ must like- 
wise involve the existenge of a third ‘ time,’ and #0 
on, giving what the author calls ‘ serialism ’ in time. 
Similarly our conscious perception of events, 
perceiving ourselves perceiving, involves the exist- 
ence of a sequence of observers (ourselves) with the 
conscious observer at the head of the sequence, 
another form of serialigm. On this as a basis, but 
apparently by aa appeal to geometrical intuitions, 
the author seeks to show that every time-travelling 
field of presentation is contained within a field one 
dimension larger, travelling in another dimension 
of time, the larger field covering events which are 
past and future as, well as present to the smaller 


field, and that all these are observable to the serial 


observer and therefore to the conscious observer at 
the head of the series. All that remains after that 
is for the author to show that the ‘ future’ will be 
best observed when the mind is freed from the 
normal waking images, and this is what he attempts 
to do experimentally. 

We may safely ignore the theory until the shock 
of the facta, if so they be, has spent itself. What- 
ever preconceived prejudices we may. possess 
against what Mr. Dunne proposes to establish—and 
the present writer has them strongly—it must be 
at once admitted that the author appears to be 
a careful, sane experimenter quite alive to the ` 
dangers and pitfalls that may beset an observer 
in a strange field; and if only for the honest and 
straightforward manner in which he seeks traps 
and the precautions he takes to eliminate them, his 
work must be given due consideration. 

For years Mr. Dunne has kept a systematio record 
of his dreams recorded immediately on waking, since 
dreams fade away sorapidly. He piles up case after 
case of dreams that have been followed a few days 
later by their counterparts in actual ocourrences. 
Mere coincidence in one or two details he rules out. 
For example, to dream of a pile of coins toppling 
over, and to see such a catastrophe next day, would 
not suffice. Any bank clerk might experience that 


without significance, but to dream of a pile qf 


sizpences toppling off a red book and to experi- 
ence the event shortly afterwards would require 


examination. To take an actual illustration at 
random: while staying at the Hotel Scholastike 


‘in Aachensee in 1904 he dreamed he was walking 


along a path between two fields separated by high 
railmgs, when suddenly a horse in a field on Kis left 
appeared to go mad, tearing about, kicking and 
Having glanoegl at 
the railings to see that he was safe, he was contanumg 


~ 
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on his way, when suddenly the horse, which had 
somehow ehtered the path, came after him. It was 
a full-fledged nightmare, Like a hare he sped 
towards a flight of stairs at the end of the path, the 
horse in close chase, when he awoke. Next day, 
while fishing with his brother, he witnessed a 
drama which tallied m most of its particulars with 
the dream. It was his brother who directed his 
attention to the plunging horse. Looking up, he 
saw the flelds3—amaller than in his gream—the path, 
the railings (also smaller), and the flight of stairs 
leading to a bridge over the river. In a moment the 
horse had jumped the railings and was tearing down 
the path towards them as if demented. It swerved, 
avoided the stairs and plunged into the river, swam 
towards the fishers, clambered out of the river, 
snorted, and calmly trotted off. 

These dreams the author claims were not 
impressions of distant or future events, but merely 
the usual commonplace dreams composed of 
distorted images of waking experiences, strung 
together in the usual hal-senseleas fashion peculiar 
to dreams. If they had happened on the nights 
after the eventa they would have exhibited nothing 
in the smallest degree unusual, but they occurred 
on nights before the events. The author claims to 
have convinced a number of sceptical friends who 
placed themselves under his guidance that such 
dreams oocur to them also, so much so that one of 
them endeavoured to use it to spot a Derby winner | 

If this work is not a practical joke, and it does 
not sound like it, and if the author is sane, and there 
is ample contributory evidence of this, the subject 
he has opened up ought to be examined so that his 
contentions are either substantiated or demolished. 


. The ordinary scientific worker will not easily 


concede that in effect unknown future events can 
influence the state of the brain in the present, except 
indirectly in the sense that the present state of the 
brain and the future events may be affected by a 
common agency. It is quite possible, on the other 
hand, that certain of the confirmatory events de- 
soribed that mainly involved action on the part 
gf the author may actually have been suggested by 
the dreams. The present writer once dreamt that 
he had invented an incandescent gas mantle which 
he in his dream called the “ Elijah Mantle”! He 
fas often since then thought of following up the 
suggestion. Although many of the illustrations 
vouched for iù this book would be exceedingly 
difficult to explain away on these hypothes&, it 
would appear to be the hypotheses, if not the only 


_oneqg, on which to proceed once the evidence has been, 


thoroughly verified and sifted. 
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i *Popular Biology. 


-Essays in Popular Science. By Prof. Julia 
Hurley. Pp. xii + 307 + 6 plates. (London 

' Chatto and Windus, 1926.) 16s. net. > 
HE task of the populariser is becoming mor 

; and more difficult. If he attempte t 
produce something better than the superficia 
stuff that is served up by the popular Press, h 


- ig met with two difficulties: first, that science itsel 


is over-specialised, and the results achieved in eac] 
little compartment of study are of interest onl; 
to the very few who can appreciate them; an 
secondly, that the cultivated public on the whol 
lack the necessary mental background of scientifi 
knowledge and the understanding of scientifi 
method which would enable them to assimilat 
resulta of major or general value. : But if his taal 
is more difficult, it is also more important, and i 
both directions. For not only oan he exereis 
great influence on the general thought of th 
community by skilful presentation of the mature 
and general results of scientific research, but he car 
also do.great good to science itself by taking ¢ 
bird’s-eye view of the specialiste’ domains anc 
extracting from their multifarious details some 
thing of general import, some view or theory whicl 
may not be altogether accurate, but may act a 
a stimulus, or even as an irritant, and lead to mor 
adequate synthesis. There is a close connexior 
in fabt between poptularising ‘and generalising. 

It is too, often forgotten that science does no’ 
consist in the mere accumulation of knowledge 
that facta buried away in papers and text-book 
do not by themselves constitite science. * There 
is needed in addition the spirit of synthesis anc 
the power to fuse all the facta into a coherent 
systam which in its turn shall link up mtelligibly 
with some general philosophical Anschauung 
Prof. Huxley expresses this all-important poini 
admirably in the following passage : 

“The works of man only live in so far as mar 
vivifies them : and this corpus of fact that to some 
people constitutes the reality: of natural science 
is only a vast stamp-collection, no more than e 
lumber room, unless each generation in ite turr 
will make it live. It lives most strongly (so ii 
the human mind constructed) by ing Wwover 
into the general background some genera 
philosophy af things. The history of ‘science 
shows us how a body of fact, comparatively ineri 
and lifeless while held in one framework of opinion 
may be seized by another more vigorous movement 
of the mind and used as o living battering-ram 
to beat open the doors of progress ’ (p. 164). 
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Better, on the whole, a wrong, or premature 
yothesis than no synthesis at all. It is a curipus 
act that some of the most potent theories, theories 
hat have most stimulated thought and research, 
1ave been found in the long run, after a period 
Í vogue, to be very largely wrong. One might 
nstance Weismann’s brilliant theory of the germ- 
olagm, which exercised an extraordinarily powerful 
nd lasting influence on biological thought. 

The present volume of essays by Prof. Julian 
BHuxley is a more heterogeneous collection than his 
wrevious book entitled “‘ Essays of a Biologist,” 
and some of the shorter articles and reviews might 

well have been omitted. There remain, however, 
many papers of real value, of interest both to the 
«xeneral public and, particularly in one case, to the 
morofeesional biologist. Prof. Huxley’s gifts as a 
popular exponent of biological science are un- 
«doubted ; he is always lucid and interesting, and 
inks up his themes with human life and hterature 
4n such a way as to appeal to any cultivated reader. 

The first half-dozen articles deal with the 
problems of heredity and sex in the light of modern 

genetics. It seems to us that Prof. Huxley states 
the gene theory in too confident terms. The paper 
on “ Chromosomes, Mendelism and Mutation ” is 
a triumph of lucid exposition, but it will give the 


ordinary reader the impression that the problems _ 


of heredity are all solved. But this is far from 
being the case. Other articles deal with “ The 
Control of the Life-Cyole,’ “The Meaning of 
Death,” “ Birth Control,” “ Evolution and Pur- 
pose,” and there is a sympathetic and penetrating 
study of the author’s grandfather and his attitude 
towards religion. Apart from a number of re- 
published reviews, the rest of the volume is taken 
up by two papers, hitherto unpublished, on “ The 
Frog and Biology ” and “ The Tadpole: a Study 
in Developmental Physiology,” the latter based 
upon an address delivered at the British Association 
meeting in Liverpool. The paper on the frog gives 
an. interesting and well-illustrated account of the 
action of internal secretions upon metamorphosis 
and colour-change ; the other, some 85 pages in 
length, is a very valuable sketch and well merits 
attention from the professional biologist—it is 
rather too ‘strong meat’ for the ordinary reader. 
We have here a good summary and a thoughtful 
discussion of the modern work by Spemann, 
Harrison, and others, on this classical object. One 
is interested to see that the quite fundamental 
ideas of Wilhelm Roux on the importance of 
function are at last bemg given the attention 
they deserve. E. 8. R. 
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Our Bookshelf. 


(1) A View of Sierra Leone. By F. W. H. Migeod. 
Pp. xii +351 +8 platese (London: Kegan Paul 
and Co., Ltd., 1926.) 31s. 6d. net. 

(2) Sierra Leone: tts History and Tradition By 
Capt. F. W. Butt-Thompson. Pp. 275 + l1 
plates. (London: H. F. and G. Witherby, 
1926.) 158. net. 


(1) Mz. Micro has given us the results of a visit 
to Sierra Leone of six months’ duration in 1925. 
His book falls into two : the first, a descrip- 
tive narrative dealing with the colony, ita people, 
and something of their history; the second, an 
analytical account of the Mende, their physical 
anthropology, social organisation, secret societies, 
religious beliefs es, songs, and folklore. Their 
language is dealt with in an ae Sierra 
Leone, being one of those parts of Africa outside 
the northern radius which has been longest in 
contect with European civilisation, presents many 
difficulties to the student of culture, which are by 
no means mitigated by the presence of the Creole 
and Mohammedan elements. Mr. Migeod, an 
anthropologist with a conscience which sete a high 
standard, is keenly conscious of these difficulties, 
and they must be hal onsible for much in the 
first part of the book which the reader may regard 
as scrappy and incomplete. 

(2) Mr. Migeod devotes his opening chapters to 
the identification of places mentioned by early 
geographers which, there is reasonable olabi 
to conclude, were situated in this part of Africa. 
Capt. Butt-Thompson writes of an area much 
more restricted than that covered by Mr. Migeod. 


Instead of the Sierra Leone of to-day with ite | 


three ‘ Provinces’ and thirteen ‘ Districts,’ he 
deals only with the history of the colony 
comprised in the peninsula on which Freetown 
stands. Nor is he concerned with the chronicles 
of the earliest voyagers. His history begins in the 
sixteenth century with the movements of ples 
down. to the river and the conquests of the emne 
kings, which are recorded in or may be deduced 
from the reports of Ogilby, Fletcher, and others. 
Capt. Butt-Thompson writes with a wealth of 
detail, and much of his material, gathered by 
members of his own family, has not previously 
been published. Much is derived from oral tradi- 
tion. Travellers, colonists, missionaries, and ad- 
ministrators are all passed under review, and their 
achievements, both good and bad, recorded with 
commendable impartiality. Capt. Butt-Thompsones 
book will serve as a valuable guide to those who 
wish to understand the conditions out of, which 
have grown the many and serious problems with 
which the administration is confronted to-day. e 


The Analysis of Pigments, Paints, and Varnishes. 
(Oil and Colour er Monographs.) By 
br, J. J. Fox and T. H. Bowles. Pp. 179. 
(London: Ernest Benn, Ltd., 1927.) 168. net. 


Tms is a book which can be heartily recommended 
to all who are concerned with the chemical ex- 
amination of the materials in question. It is, in 
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fact, ee T 


with the subject. The first 124 pages deal 

the coating of pigments, white, red, blue, yellow 

and bro green and black ; then follow two 

chapter de e dealing mo ively with the analysis of 
the examination of varnishes. 

Thro aires dealing with (a) specimen 


analyses, (b) a method for the determination of 
tung oil in paints and varnishes, and (c) distempers, 
together with mdex of subjects and index of names, 
complete the work. 

Each subject is treated in n E T 
manner and the methods given or recommended 
are those which the authors, in the course of their 
large and varied experience, have found to be 
trustworthy. pe cra lege ere rei ae 


of some o a eee which are so fre- 


uently in pete works either ignored or 
dismissed b PORR “the usual methods of 
at, when applied, are so often found 
AR Full analyti PAE ales given, 
æa course which Z ould always be followed in 
analytical methods of this description. A large 
number of references appear at the end of each 
chapter, enabling any analyst who wishes to do 60 
to consult the ori papers. tis Gree yane 40 
note that the authors: have made use of the 
fications of the British Engineering Stan 
Association, to the committees of which they have 
given so much valuable advice. In view of the 
tendéncy to give viscosities in ©.G.8. unite, the 
authors have rightly included instructions as to 
how this can be done (pP: 144-150), and it is to be 
ho that with this lucid description now avail- 
able, those concerned -with the examination of 
varnishes will record the viscosities of the varnishes 
in C.G.S. units and not, as has been so uently 
the case in the past, in arbitrary units which mean 
little or ho to any one other than the observer. 
The onl criticism we have to offer is that 
the a pH might have been briefly explained 
(p. 163), a8 we know from experience that there 
are still a number of paint and varnish ‘ chemists ’ 
who are not conversant with its real meaning. 
In conclusion, we have no hesitation In saying 
that this book should be in the possession of every 
pigment, paint, or varnish works’ paca š 


Constitution et évolution de Tunivers. Par A. 
Véronnet. (Hnoyclopédie .acientifique: Biblio- 
Pdi d’astronomie-et de physique céleste.) 

475. (Paris: Gaston Doin et Cie, 1927.) 
francs. 


Iw the larger problems of astronomy it is not to be 


or indeed to be desired, that there should 
he universal agreement. The subject of this: book, 
as indicated by the title, is the ultimate problem 
of all astronomical and physical research, “and a 
final pronouncément at the present ag 18 Rura 
viously out of the question. Sene 
has only just em from the field o s mod 
speculation, and the tentative hypotheses which 


can Bow be put forward are more of the nature of: 


convenient summaries of known facts and indica- 
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tions of new directions of observation than aspir 
ant to the dignity of absolute truth. In the 
volime before us, M. Verronet, follo lines oi 
eae t previousl laid out by Henri Poincaré 
ers the problem of the past, present, andl 
S o constitution of the individual bodies in the 
universe and of the universe as a-whole. He 
reaches some very definite conclusions, which 
difor considerably from the more familiar views 
ich we associate chiefly with the names of 
Eddington, Jeans, and Russell. For example, he 
maintains that the interior of a star is homogeneous, 
and has a sensibly uniform temperature about 
double or triple the surface tem temperature. Need- 
less to say, he rejects Eddington’s theory of radi- 
ative equilibrium, which he regards as being 
mathematically impossible. The age of the sun 
is placed at a few million years, and the past 
history of the universe is hela to be almost neg- 
ae in duration compared with the future. 
ese views are sufficiently unfamiliar to attract 
attention, and since M. Verronet gives reasons for 
the conclusions at which he has arrived, his work 
demands respectful consideration. It will doubt- 
leas not meet with general acceptance, but ma 
nevertheless have some part to play in the ee 
vancement of knowledge. 


Cours de physique ù Pusage des dèves de Pen- 
della esas 2 dataset AA der cee 
Jean Becquerel. Tome 2: Hlasticité. A 
Pp. ii +427. (Paris: J. Hermann, 1926.) 6s. 


THE second volume of Prof. Beoquerel’s treatise on 
physics contains sections on elasticity and sound, 
the former subject occupying about one-quarter of 
the available space. The first chapter deals with 
the ee study of elasticity and the determina- 
tion. of the elastic constants ; the second treats of 
the mathematical theory of elasticity. On the 
experimental side icular attention is given to 
the researches of Wertheim and of Amagat; on the 
theoretical side the aim has been to emphasise 
only essential questions and to derive the formuls 
neceasary for the propagation of waves in a homo- 
geneous, PREE N medium. This discussion paves 


the way for treatment of wave propagation 
m the next chapter, which deserves mention 
for lucidity of treatment. In fact, ughout the 


volume the author gives an exceptionally clear 
exposition of what may be termed the classical 
theory af acoustics. - Stress is laid for the most part 
on the mathematical rather than on the experi- 
mental ta of the subject, but there is a valuable 
chapter ing with the applications of acoustics 
in music which is unusually complete for a book ‘of 
this character. 

On account of the a novelty of the subject 
matter and of the methods employed, the last three 
chapters in the book are, perhaps, the most 
interesting. The first of these d with noises 
heard in the air, underground, and under water ; 
instruments are ‘described, many of them devised 
for use by the French army during the War, for 
de ining the direction of the source of sound, 
and the subject of range-finding is given a chapter 
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o itself. Finally, we have a short but suggestive 
hapter on the acoustics of halls, cone 
ocount of the experiments of Sabine and” of 


Tarage. 


The Preparation and Analysis of Organic Com- 
pounds. By J. Be Coleman and Dr. 
Francis Arnall. . xvi+352. (London: J. 
and A. Churchill, 1926.) 15s. net. 


‘ae task of an author in compiling a text-book bf 
iractical organic chemistry ig he no means an easy 
me, on account of the difficulty in framing a 
atic scheme of qualitative organio analysis. 
‘he present authors, however, have made a very 
ucceasful attempt to give a rational: scheme of 
alysis of own organic substances and 
About a third of the book is devoted to a 
ystematic description of the methods of synthe- 
ising the ee members of the main groups 
Í organic su ces, the reactions, preparation, 
nd properties of which are described, together with 
Lotes on precautions necessary to be observed. This 
orms a striking feature of the book, as the ee 
xxperimental detail for the preparation of eighty- 
ine representative bodies is associated with an 
gegen of the theoretical processes involved. 

e next portion deals with the qualitative 
«alysis and identification of organic compounds, 
wnd this, a a with the preceding section, has 
Jeen y devised and should prove of great 
value to students. The systematic manner in 
which the properties of different of organic 
substances are TRR appears to the reviewer bo 
be specially valuable, although from his personal 
sxperience a few of the physiological testa, such as 


those o say smell, are not in accordance 
with his own o ation. 

Finally, there is an excellent portion dealing with 
methods of ultimate analysis and estimation of 


S s book 
is book can be confidently recommended to 
students of organio chemistry. L. C. N. 


The Amarna Age: a Study of the Criss of the 

Ancient World. By the Rev. James Baikie. 

. xix +465 +32 plates. (London: A. and C. 
Black, Ltd., 1926.) 128. 6d. net. 


Wun the discovery of the tomb of Tutankhamen 
was made the occasion of & newspa ‘ stunt,’ 
some misgiving was felt whether such wide publicity 
was likely to be a real benefit to archwology in the 
long run. In that particular instance it probably 
was not; butit had the advantage that it made the 
general public to a certain extent familiar with & 
sig Vai evan period in Egyptian history. Indeed, 
as Mr. Stanle oe ee 
Baikie’s excellent account of the arna age, it 
was one of the great crises in the ancient world. 
Mr. Baikie’s book has been written for those whose 
interest in this period has been aroused by the 
discovery of the tomb, and it is for such that he 
has been anxious, incidentally, to fit that discovery 
into ita true perspective by placing it side by side 
with the less sensational but far more important 
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discovery of the Tel-el-Amarna tablets to which 
we owe our detailed knowledge of the history of 
this period and from which he quotes freely. 

The greater part of Mr. Baikie’s book is con- 
cerned with the political, military, and diplomatic 
history of the expansion and decline of the tian 
empire, but naturally the character and Poi 
reform of Akhenaten occupy & prominent position. 
Mr. Baikie discusses the origin of the Aton worship, 
but, while he acknowl the existence of a 
strong Mitanni element in t, he is not inclined 
to admit Asiatic jnfluence in eitHer its universality 
or ita monotheistic tendency. 


A Guide to the Orchids of Sikkim: being a Gutde to 
the Identification of those Species of Orchids found 
between Terai ang the Northern Frontier of 
Independent Sikkim, including the Chumbi V 
and British Bhutan. By Prof. Paul B 
Pp. xvi+208. (Calcutta and Simla: Thacker, 
Spink and Co., 1926.) 5 rupees. 

Tus little book will be warmly welcomed by lovers 

of the flora of the Darjeeling district. e text 

takes the form of a key, firat‘to the genera and then 
to the species, the alternatives on the whole bemg 
well chosen and distinctly expressed. Unfortunately 
the technical finish of the book is not so satisfactory, 
there being a number of misspelli of erio 
names, while the taxonomy is not always in line 
with present-day conceptions; for eaters Tama 
hookeriana has been referred to Ascotainia for about 
twenty years, while Cypripedium venustum has not 

been included by botanists in that genus since 1898. 

At the same time a book of this nature seems scarcely 

the most suitable place for the publication of a new 

genus (Cleisocentron). Nevertheless, Prof. Brtthl 
may be oo tulgted on having produced a useful 

guide to Sikkim orchids. yV. 8:8. 


Lehrbuch der Hlektrodynamik. Von Prof. Dr. J. 
Frenkel. Erster Band: Allgemeine Mechanik 
der Elektrizität. Pp. x+365. (Berlin: Julius 
Springer, 1926.) 28-50 gold marks. 

As the title implies, this is an attempt to treat 

electromagnetic theory as a branch of general 

mechanics. The fundamental unit is not the 
charged particle, the existence of which depends 
upon the existence of the corresponding opposite 
charge, but the electric doublet or dose the 
moment of which vanishes in a neutral particle. 

This makes it possible to deal with Vector quan- 

tities, instead of the scalar quantities represen 

by ‘c ” Vector algebra is therefore li y 

emplo and the author devotes 36 pages to a 

consideration of ita principal operations. ‘It be- 

comes necessary to regard electrons as geometricgl 
points, or rather as point singularities in the space- 
time continuum. e author, as is natural in the 
atmosphere of Leningrad, seeks to*break with the 

historical Se of electricity, and as a 

first step di the conoeptior of the ether, 

which he regards as obsolete. It is an interesting 
attempt, hut whether it will.be fruitful is anther 
matter. E. E. F. DA. 
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Letters to the Editor. 


or any other part of NatuRE. No noice ts taken 
of anonymous communications. ] 


Pinholes in Photographic Negatives. 


PINHOLES are a serious problem in the case of same 
photographs. For @& & number of pinholes in 
a delicate cloud pho ph will quite spoil the effect, 
unless they are y spo out. Spotting out 
may be for a profeasional, but the o 
amateur fin 
properly, and if lantern slides are to be made the 
takaia ai is still more difficult. 

The common cause of pinholes is that small particles 
get on the face of the plate and during exposure they 
cause shadows, which on the resulting negative appear 
as clear patches. Particles may get on to the plate 
at various stages of ita history, but the plate makers 
never, or scarcely ever, admit that any particles can 
be on the plates before they are taken out of their 
wrappings. My own experience, however, is against 
this supposition. My procedure, up to quite recently, 
has always been the same; I have dusted out the 
dark slides, opened the packets of plates very care- 


fully, and very carefully put the plates into the dark 
slides; but pmholes sometimes occur and sometimes 
do not, the occurrence or non-ocourrence of 


mholes coincides with the use of a new box of plates. 
ith all the plates from one box I may get many 
inholes, with all the plates from another T zot very 
ew; the inference is that the particles that cause 
them are on the plates as they come from the makers. 
Moreover, I have opened plates in the light and have 
found minute icles on their faces. ite recently 
I have heard mdirectly from a leading firm of plate 
makers that it is almost im le to prevent small 
fragments of glass from the cut edges of the plates from 
getting on to the sensitised surface ; this with 
my experience that the pmholes are worse round the 
ee of a plate than near the centre. The above 
observations were made on plates that had not been 
carried about in a dark slide. Of.course, if this is 
done, pee must be expected even on plates which 
were the most immaculate when they left the maker. 
Since apparently lates can, and do, leave the makers 
with foreign particles on their faces, it would.appear 
to be necessary to remove the particles before the 
plate is put mto the dark alide. I years ago 
or so the amateur used to be told to dust his plates ; 
more recently, however, he has been told on no 
account to do this; it has also been stated, and often 
repeated, that dusting a electrifes them and 
causes amall-particles to attracted. No one who 
has so written can have tried the experiment; at 
@rdinary room tamperature and humidity I find that 
it is not possible to electrify a plate even by & very 
vigorqis rubbing of the coated side. When, however, 
the plates are made very hot, and therefore dry, aes? 
be electrified a airly moderate rubbing; if, 
owever, they are left for half an hour or so, they are 
found to have returned to their original condition. 
Backed plates gre still more difficult to’ electrify by 
rubbing, though different makes differ m this respect ; 
comic “bashed Ilford Special Rapid Panchrerfatio 
and Wellington plates showed no electrifica- 
tion when rub vigorously, even when heated to 
hens a temperature that they could gcarcely be 
touched by the hand; some backed Imperial Pan- 


__chromatic plates, however, were easily electrified by 
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a considerable difficulty in doing it 


bing, when, made very hot. The Dford an 
W n plate could be electrified by rubbing + 
the backing was removed and if they were heeted 
Thus in the ordinary way, at room temperatures 
there is no danger of electrifloation even if the plate 
are rubbed quite vigorously. I now wipe the sensi 
tised surface of the plate with a of velvet, anc 
have found a very considerable inution of pi 
holes as a consequence; a single sweep abihe valke 

the plate is sufficient. 

Probably a professional finds little difficulty i 

tting out pmholes, but, as I have said, the amatew 

ds & deal of diffculty. When using water 
colour, for example, if there is too much colour o» 
the b , or if it is too watery, the colour leaves th: 
pinhole and colledta in a arcle round it, thereb: 
aggravating the evil; if one uses the brush ver 
nearly dry it entàils taking fresh colour for neari 
every pinhole, and the process becomes very laborious 
I have lately, however, taken to using ink supphe 
by the Gambrides Instrument Co. for faci recordin; 
ap tus; this ink consists of colouring matter dis 
solved in nearly equal proportions of- glycerine anc 
water with a small admixture of gum arabic. Th 
used with a fine brush makes the best medium I knov 
of for spotting out pinholes; it takes longer to dry 
than, say, water-colour, but this disadvantage 1s fa 
outweighed by its ease of application. i 





C. J. P. Cave. 
Stoner Hill, 
Petersfield, Hanta, May 25. 
The Polymorphism of Higher Fatty Acids. 


In continuation of former work, I have extende 
the study of the polymorphism of such substance. 
Soa Malkin, and Austin, Jour. Cham. Soc., 1926 

0; ‘J. Thibaud, Comptes-rendus, 184, 24 and 96 
1927; de Boer, Natuns, Jan. 8, 1927) to the even 
and odd series of saturated acids of higher molecula. 
weight. .Thin films are prepared on a glass alip 
either by melting or by ovanor nE from a solutior 
in ether, or better in carbon disulphide, and examine 
with respect to the Ka rays of copper by the turnin 
crystal method. The result is as follows: the long 
rites Socal ge for an evaporated film differs from 

t obtained from a melted acid, the latter bems 
smaller than the former. This property is quit 
pack : for every acid which contains more thar 

6 carbon atoms in the molecule, the eee? oj 
the | ing d ds on its manner of preparation 
and dhe two ia thus le both seam very 
durable. For stearic acid I have been able to obtam 
upon one and the same evaporated film, two coexistent 

ine modifications. 

The following table summarises the data obtamed 
with the even and odd series of safurated acids: 


Spacing (A U.) of the 
WModification. 











81-2 31-2 
38-8 35-4 
43-2 41-4 
43-05 89-9 
59 0 53-4 
69-0 64:2 
80-4 73°5 
82-0 78 
“4 
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are 
"sa values 
and m I 


e diagram 
shows 


upon nearly straight lines (even acids show s small 
increase in 


fication lie above those of the “‘ melted ”’ C-modifiba- 
tion. The increase of the chain’s | C-atom 
is ely 1:327 and 1-146 A.U. for the B- and C- 
kinds of odd acids, and 1-21 and 1:10 A.U. for the B- 
and C- kinds of even acids. ° 

Tt ia to be noted that arechidio acid, which was 
examined in several samples, exhibita for these two 
B- and 'C-modifications, numbers well placed upon 
the even-acid di for 24 C-atoms, In good agree- 
ment with Piper’s date for = pO io acid. Therefore 

idio acl 


T ascribe 24 atoms to arachi id. 
By comparison an attempt to show the lymorphic 
properties of a dicarboxylic acid (C,,.H,,0,) was 


unsuccesaful. Afterwards, having a crystal of stearic 
acid, which was ries naira and showed the 
long spacing (44 A.U.) of a B-modification, I investi- 
gated the distribution of the scattering matter in this 


S SPACING AU 


3 













4 PIPERS VALUES 

o THIBAUDS VALUES 
----EVEN ACID 
——ODD -D°- 


NUMBER OF C-ATOMS 


lO 15 20 “25 30 
Fra. 1. 





chain from a studyiof the hi orders of reflection 
(Müller and Shearer, Prins and Coster) from the long 
spacing, by means of the Ka co ‘and molybdenum 
j ows first, that the 
than the even; then, 
from the 10th order on the even orders are the 
stronger, their intensities increasing arly to a 
maximum at the 20th order, afte ee 
abruptly. Later maxima occur at the 88th an 
more strongly at the 40th order. With a melted 
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stearic film (C-modification) a maximum occurs at 
the 18th-20th order. Then the distribution of 
matter in a chain of & B-modiflcation is similar to 
that of a C-modification, but it shows & small dis- 
crepancy in the situati6n of the CO,H 


groups. ' 
In addition to the ae ol acer there is a number 
of small ones which afford information concernmg 


Ee 


2o 
Fra. 2—8tfarlo acid (Mo Ke). 


_ 






-= r = e 


the structure of the CH,-chain. For all acids men- 
tioned in the preceding table and for micro-crystalline 
films showing the B- as well as the C-modification, I 
have registered the rays from these small spacings 
by means of the turning orystal or by Debye and 
Scherrer’s ring method. The small spacings appear 
unchanged in magnitude as well as in relative intensi- 
taes whatever may be the Puy or crystalline variety 
of the acid investigated. It follows that for every 
saturated acid the arrangement of the C-atoms in 
the chain is precisely the same and is in agreement 
with data of a beautiful work of Müller (Proc. Roy. 
Soc., April 1927, p. 642) upon stearic acid. 

I have to Mr. de Broglie for advice during 
this work. 

JHAN THIBAUD. 
Laboratoire de Recherches sur les Rayons X, 
29 rue Chateaubriand, Paris. 





Quantum Theory and Gravitational Relativity. 


Wa wish to announce a result which indicates an 
inner unity between the quantum theory, and 
gravitational relativity. The connecting link is the 
wave theory of I : 

Einstein’s gravitational relativity is an invariantive 
treatment of icle dynamics, with respect to ‘trans- 
co-ordinates. Hence the notions of 


mtroduces to mak 
imarily to the classical kinematics of particles. On 


1,4 £@y Lud 
zZ gut + X PEE + ga = 0, g= Detighe|-h0. 


Cotton (Annales scioni. de T écols normale supérieure, 
ge sér. 17, 211-244 ; 1900; comp. also T. Levi-Civıtà, 
Atii R. Istituto Veneto, 8 ser. 15, parte 2, 1381-1867 ; 
ne has shown that this equation gan be written in 

orm. 


~ t,..,4 m 
Oy-2 Z prot + (- D+F- Ha, a, a*)\w=0, 
À 


where gò» is a contravariant tensor, p” & contravwariant 
vector, and 


7 : 2a2 


Pia: on 
as 2 — ‘ 
VI a ama V 0 P 





Ds» 


„a49 Cy 
2 Baa 9 OF" 
«,8 
1,..,4 A 
P= Z gappeps,® H=D-F4g, 
f. 


«, 
As Cotton points out, if we suppose that 
K - 6H = Constant = 60, 


K being the curvature scalar of the gaz, the ga’s and 
the a are In general determined in one and only 
one way. If we identify the ga,’s with those of 
Einstein, and assume his equations 
r Kis = 0, © 

where Ka is the contracted curvature tensor, it 
follows that K=0, and H= -0. If we take for our 
constant of normalisation : 


Oe Seto, 

‘ ‘+ A i E ~ 

where m is the rest mas of the electron, ¢ the 
velocity of light, and A the Planck constant, our 
wave equation assumes the form of the relativistio 
Schrödinger equation as iven by De Donder in Bull. 
Classe des Sciences, Ad Ropdi 1 
du 5 février et du 5 mars, 1927, 
tion of the Schrodinger j 
the Emstein equations. 

The vector p,, apart from a constant factor, deter- 
mines the A peee an EAr vector potential. The 
I tion, as De Donder points out, 
is D=0. This can satisfied without affecting our 
previous considerations if we change our dependent 

lable y by multiplying it by an appropriate factor 
of calibration. 

To sum up, if we define our gravitational field in the 
proper invariantive manner in terms of a wave 
equation, the quantisation of thia equation follows 
from the gravitational fleld equations. The equation 
also defines an electromagnetic Pona to which 
most of Weyl’s considerations apply. 

A detailed discussion of the present ere wil 
appear in a near number of the Journal of athe- 
matics and Physics of the Massachusetts Institutes of 


Technology. NORBERT WIENER. 
D. J. TRUIE. 
Department of Mathematica, 


Maseachusetta Institute of Technology 


We can make our fundamental equation homo- 
us in arder by the substitution u= yeis. We 
bien obian & treatment of our theory analogous to 
that of O. Klein, Zeitschr. f. Physik, 37, 895-906; 1926: 
The fifth dimension turns out to be a mere mathe- 
matical odnventidn that can be compared to the intro- 


` duction of homogeneous co-ordinates in other parts of 


f 


mathematics. 
Mey 10. 


e Structure of Pearls. 

Ix ẹ recent-paper by Dr. Orton and myself (Jour. 
Marine Biol, Aseoo., vol. 14, No. 4, in the preas) it 
has been pointed out that a thin, brown horny layer 
occurs in the form of a akin on the inner surface of the 
shell of o (Ostrea edulis), and is especially well 
develo in those from the Fal beds? in 
adurtion to the four normal strata found in the shells 
of lamellibranchs. This la was found to off 
in specimens collected in the autumn of 1926, thus 
sndic#ting that it was secreted at the ebd of the 
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autumn period of ia Layers of similar material 
have been fount us in sections of o r shells 
O. edulis) and, by Romer in the shell of 
Zortschrift fur wissansch. Zootogis, 1903; 487, Taf. 
+» Hig. 14), alternating with layers of nacreous 


i ioe 18 intimately related to the 
structure of the , and that new shell growth and 
l a are probably comparable phenomena. 
t known that layers of brown material similar 
to that found in ahells are also found in -some pearls. 
The occurrence of a layer of brown horny material 
on or in the shells of O. edulis Indicated, therefore, 
that similar layers might be found in the ls taken 
thet similon layers migh an 
In order to determine the structure of pearls from 
O. edulis, ten specimens were decalcified in about 
20 per cent. h oric acid. Some time after the 
pearls were immersed in the ng fluid, it was 
Aaa Shee still remained at bottom of the 
id, whereas ini eight were floating, due to 
bubbles of carbon dioxide i ed in the 
meshwork of the organic matter left after-the calcium 
carbonate had been dissolved fram the calcareous 
layers. The two specimens that did not float were 
the ones that were brown in colour, while the 
inder were of nacreous lustre. i 


organic matrix (conchyolin) with discontinuous layers 
of brown horny material, and with an inorganic 
nucleus. The two ‘brown’ pearls could not be 
sectioned completely, but a few sections (8u thick) df 
the outer horny layer were obtained. On miero- 
scopic examination these sections showed a brown 
matrix in which rhombic crystals were embedded, and 
could not be stained with water-blue. In properties 
and structure, the outer layer of the above-mentioned 
‘brown’ ls resembles the brown horny layer 
inner surface of the shell of O. edulis. 
Three other Is from O. edulis, which had normal 
ed i October 1926 from Yealm oysters, 
were mounted dry ; after a few days, the outer coating 
of one broke off, exposing a brown horn layer similar 
above. It woul appear that 
this brown horny layer is more related to periostracum. 
on account of its horny nature and unstainabl 
properties than to the organic matrix of the prismatic 
or nacreous layers. It is also probable that this 
brown layer is homologous to the conchyolm ’ layer 
Me b 


from M ia fera 
Soc., ioia PT Ee . 41) 
Herdman 


(Report to the Government 
on the Pearl 


pearls are formed m mantle or in the epi 
of the visceral mass, th a lustre due to the 
nacreous secretion, which is the normal product of 
those regions. From the above statementa it is clear 
that brown pearls would a in the region of the 
visceral mass, or of the mantle, only when themes 
rh o secretion is disturbed. 

ameson (loo. cit.) states that “it would a 


that the lime salte and the albuminous fluid ich 
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ardens to form the conchyolin are independent of 
ach other and may be secreted it varying pro- 
ortions.”’ Under favourable conditions.the secretiens 
f the abell-secreting epidermis are so ted that 
Acreous la are formed. It is poasible that under 
nfavourable conditions, such as a fall in temperature 
r the want of lime in the food of the animal, only 
be horny layer is secreted. It is therefore 
hat the brown horny layers found in the pearls of 
), edulag and on the inner surface of the shall of O. 
dulis are identical. a 
The occurrence of concentric-layers of horny peri- 
stracum-like substance in pearls generally and in the 
hells of oysters and other molluscs may therefore 
© due to a disturbance in the rhythmic action of the 
ae epithelia whereby only the first part of 4 
chase o ell-formation 18 completed with the on- 
oming of winter or at the’ of g shell-growing 
riod. . AMIBTHALINGAM. 
Marine Biological Laboratory, 
Plymouth, May 14. 





The Absence of a Cellutase in Limnoria. 


OwmG to the almost invariable presence of siri 
t of the wood- 


oring isopod, Limnoria lignorum, it been assumed 
hat this animal is le of di I cellulose. 
[hus Calman (Brit us. (N.H.) nomio Series 


No. my states : 
robably digests, the wood which it gnaws away to 
orm its burrow, but it is not known whether it has 
wy other source of nourishment.” In a report on 
he Marine Piling Investigation, published in the 
Zulletin of the American Railway Engmeering 
\gsociation (vol. 28, No. 290, Oot. 1926), the definite 
ttatement is made that ‘“‘the main food of the 
immoria is the wood into which it borea.”’ No experi- 
nenta on the digestive of Limnoria appear to 
wave been made, and it is never advisable to draw 


lefinite conclusions as to the food of any animal from ` 


he contents of its stomach, fora t deal of material 
nay\be passed through the gut which cannot be acted 
rpon by the digestive Tho it is known 


enzymes. 
hat wood is nee (Busan by Teredo which, 
is shown b i n (Biochem. Jour., vol. 15, 
>. 786) and Dore and Miller (Univ. Calif. Publ. Zool., 
vol. 22, p. 883), poasesses a cellulase, it by no means 
follows that a similar enzyme is present in the 
Limnoria, in which both the almentary 
rystem and mode of digestion are totally different. 
In the hope of discovering whether wood can be 
digested by Li oria, I carried out a series of experi- 
ments during & period of work on behalf of the Sea 
Action Committee of the Institution of Civil Engineers. 
Great numbers of Limnoria were collected by placi 
infected wood in sea water containing 20 per cent. o 
alcohol, as a result of which the animals came out of 
their burrows in’ great numbers and were collected 
from the bottom of the vessel. They were carefully 
isolated from other organisms, dried on filter papers 
and weighed. In the first experiment 2-6 grams of 
Limnoria (t.6. vary many hundreds) were collected, 
and in the second 0-63 grams. were then 
ground Ton sand and an extract made in-toluol 
water. e action of this extract was tested on saw- 
dust, the digests being moubated at 32°C. for two 
weeks in the first experiment and for four weeks in 
the second. Control i te were carried out 
with the boiled extract, while in the first experiment 
the action on starch was Also tested. No indication 
of any digestion of the cellulose in wood was found in 
ather experiment, although the starch was quickly 
ligested, the presence of glucose being indicated by 
means of Benedict’s solution. 
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: ) in a résumé of the literature on the subject. 
ere is, moreover, no evidence of the presence of 
protozoan “symbionts in the stomach of Limnoria, 
such as are invariably present in the gut of the 
wood-boring Termites, which enable these insects to 
extract noumsahment from the wood (Cleveland, Biot. 
Bul., voL 46, p. 177, and subsequent . There. 

remaims the ility of bacterial digestion, but, owing 
to the di ty of obtainmg sufficient material from the 

minute stomachs, ao experiments were carried out. 

Examinations of the stomach contenta revealed 
the presence of a certain quantity of M1CTOsCo pic 
plants and animals such as diatoms, peridinians, eto., 
and no doubt more would have been identifled but 
for the triturition of the gastric mill and the action 
of digestive enzymes ine the stomach. There is a 

micro fauna and flora on the wood which ma 
quite easily supply the needs of the animals. It 
would appeer at first sight as though this would not 
be easily obtained in the burrows, but, as recorded 
by Calman (i.c.), Limnoria has been found boring in 
the 1 ing covering of a submarine cable in the 
Mediterranean, so that it obviously oan feed in this 
manner, since it 18 in the highest degree unlikely that 
it can digest the substance of the cable! Teredo is 
never found burrowing in anything but wood (though 
the giant Teredo apparently s at least the latter 
of ita life encased in its calcareous tube buried m 


of cables. 
e amphipod borer, Chslura terebrans, resembles 
Limnoria in all respects. j ta revealed the 


absence of a cellulase, there are no symbionts, the 


and it has been found boring into the vovering of 
cables. - 

There appears, therefore, to be every indication 
that Limnoria and Chelura bore into wood solely for 

ion and that, though they possess adaptations 

which fit them for boring, they are not so highly 
adapted as the Teredinidae, which are alone amongst 
wood borers—either molluscan or ocrustacean—in 
their capacity for actually feeding on the wood into 
which they bore. C. M. Yonae. 

Marine Biological Laboratory, 

Plymouth, May 9. 





Nomenclature of the Vertebrate Gut. 


Iņ is, of course, well known to all zoologists that 
certain names have been applied to structures in 
different animals without due regard to the real 
significance either of the name or of the struo 
with the result that by now these names have l 
their definiteness and with it their scientific utility. 
This is icularly the case of certain terma used to 
e oÈ the vertebrate alimentary canal, 
and this | is to ask for criticiam aera ty followe 
ing attempt to clear at least of the matter. 
Edad ag many an which sui havo a sufficient 
accurate meaning for all practical puspoees (altho 
fatal oh widely in significance, as some are almp 
to phioal, others presume  aimilasity of fonsbio® 
hile others again imply a true homology), I want 
to focus attention upon the terms ‘ ier ig 
‘stomach,’ * small and large intestine,’ and “ : 

Tt is obvious that ‘stomach’ should only be 
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applied to that part of the canal, whatever ita ahape, 
Ye a E simple tubular (gastric) glands 
are present. it should be moluded the pylorus, 


_ the part, long or saab de OT A by the t 
development of the ai muscle layar ; but 
œsophagus should be strictly segregated. If ‘stomach’ 

only Means, as seems usual at present, an expanded 

part of the canal m this region, we need a term to 
appiy to the region when it is not expanded and, in 

dition, we have to talk about part of a ‘stomach’ 
being & ‘true stomach’ and. about ‘stomachs’ 
eee areal cesophageal. After all, there should 
at | be one name for gach functionally distinct 
pari Toe S or more of such partas are always 
ound in combination, and here we are actually one 
mae So this is the solution I propose: Stomach 
to as defined above, osophagus to be the part 
between the pharynx and the crop or 
ingluvies to be an expension of -the wmsophagus, and 

a new. term, casogaster, to be applied to an expansion 

of the posterior part of the aa Sarah mbined 

with the stomach : this Œœsogaster ma diaple like 
that of the Polypterini, or complex that of the 

Rummanotia. y this means the names would, 

I believe, have a really useful applicatian. 

Let us now consider the other three names. The 
differentiation of the intestme ‘into ‘small’ and 
isa aaa place at the time when so many other 

tal changes occurred in the anatomy of 
the vertebrata, t.6. when took to hfe oh ; 

It was as necessary to develop a ‘large intestine’ 

- as to substitute a pulmonary for a branchial method 

of respiration, because the conservation of water 

e an eesential item in the economy of the 
individual. So the intestine lengthened, a hinder 
portion lost rts di ive function so as to specialise 

m absorption; the differentiation of the ‘ large’ 

and ‘small’ intestine was thus brought about. In 

the higher forms these two parts have elongated 
and undergone further differentiation,’so that more 
names have been found useful, but these should 
not be applied to parts of the lower forms. ‘Rectum’ 

(the name applied to that last portion of the 

intestine concerned with the preparation .of the 

Intestinal contents for defscation) should therefore 

not be used as a synonym for fat intestine,’ and 

the latter name should not be applied to the post- 

valvate portion of the intestine of `; . 

G. Least PURSER. 

University of, Aberdeen. i 


An Improved Mercury Vapour Trap. 


InGRESS of mercury vapour from mercury vapour 
condensation pumps mto systems undergoing evacua- 
tion is prevented in practice by freexing out the 
wercury vapour in liquid air-cooled traps. The chief 
drawbacks to this method he in the cost of liquid 
ar and in the need of attention in replenishing the 
quid air as long as the trap is l to remain in 
action. 

Hughes and Poindexter (NATURE, vol. 115, p. 979; 
1925)°described an alternatrve method of treppi 
mercury V& ar! Dy aaah Of hr dine of denik 
alkali , either sodium or potassium. This 
method, whilst paoe as efficient as i 


process destructive of glass or silica apparatus. 
During thè last ten months I have used with 

comPlete satisfaction a liquid alloy of Sodium and 

potassium in order to trap mercury vapour. The 
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-to climb into the canoe from the water. 


alloy is prepared by melting together, in an iner 
atmosphere, solium and potessium in the proportiom 
l # 2. The liquid alloy is then poured through 
tap funnel mto the trap, filled with an mert gas 
and consisting of a twelve-inches long wide-bore g 
tube provided. with inlet and outlet tubes for attach 
mg to the pump and vessel undergoing evacuatior 
Oxides and scum remain in the tap el, clea 
alloy alone passing into the trap. 


ercury ur is retamed by the alloy in th 
férm of a solid amalgam which SLS on the surfac 
of the alloy. The latter may be oxidised. to a com 
siderable extent beforo rts a of retaining merour, 
fall off to any considerable extent. Regeneration o 
the alloy surface can be simply effected either b; 
shaking the trap and thus causing cracks to develop 
in the surface layer of amalgam or oxide, or, better 
by sweeping the alloy surface free from such layer. 
by means of a ball or cou of iron wire original): 
inserted into the trap and moved about therein b> 
means of an external electro-magnet. 

G. L Fwa. 


i eey of Chenteal Technology, 
perial College of Science and. Fohioiogy: B.W.7 


Dug-out Canoe in Algoa Bay. 

Tas canoe found on the shore of Algoa Bay an 
illustrated in Mr. FiteSimon’s letter in NATUREN o 
May 21, p. 746, differe in several respects from thos: 
of the Mawken or Selungs of the Mergui Archipelago 
During many months spent among those people, | 
do not remember ever to have seen a Mawken canoe 
a kabang, in which the solid hull, apart from th 

stem bulwarks, did not have a gredual shee: 

amidships to bow and stem. Bu 
more important the Selung ka has & semi 
circular notch cut out of the prow stern of th 
hull. These form steps by which it is safe and eas; 
I feel sur 
that whatever may be the origin of the canoe foune 
in South Africa, ıt did not come from the Mergu 








Archipelago. R. N. Rupmosm BROWN. 
The Da Sheffeld, 
May 23. 
I WOULD that, in order to find the hom 


of the cance which Mr. F. W. FitzSimons discoverec 
on the beach of Algos Bay (Naronan, May 21, p. 746) 
it is scarcely necessary to look across 5000 miles o: 
ocean. Oanoes of this type, with two upturned ends 
are commonly carried as tenders by the many Arat 
dhows which trade along the northern of the 
east coast of Africa and from Port Sudan to Zanzibar 


Fe ee ee ee very 
similar canoes, either with or without otitriggers, arc 
ordinarily employed by the local fiahermen. - 

A model-of one of these dhows’ canoes may be seen 
in the Ship-Model Collections of the Science Museum, 
South Kensington, and if viewed from the direction 
in which the photograph of the Algoa Bay derelot 
was taken, it shows a very close similarity in shape 

ing, however, to the derelict having lost the light 
wash- which served -to heighten its aidea, the 


pho h gives an ap ce of leas depth amid. 

shipe and of exaggerated h ight at bow and stern. 
of the upturned bow of eget We Bay 

canoe, the typical canoes of the Mergui ipe 

are built With the projecting bow, suggestive of 

ram of late nmeteenth-century warships, which is sc 

commonly seen on the Irrawaddy. 

Science Museum, 
South Kensington, 8.W.7. 
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Rigidity and’ other Anbmalies in Colloidal Solutions.* 


By Enon HATSCHEK. 


ee of the term rigidity is 
arrived at by considering a cube of an 
slastic solid one face of which is held while 4 
tial force 18 ef rai to the opposite one. 
The cube undergoes a deformation called a * sh 
snd resists it by virtue of a property called 
‘igidity, which causes it to return to ite original 
ihape when the force ceases to act. The terms of 
she experiment lead to a quantitative expression, 
the modulus of rigidity, t is, the force which, 
«pplied to a oabet unit dimensions, would produce 
unit deformation. 

In a transparent isotropic material, such as 

latin jelly, a further change accompanies the 

eformation : the material becomes double refract- 
ng., This accidental double refraction. is easily 
»bserved in polarised light and is a delicate means 
of detecting strains in transparent media. - 

It must be added that the rigidity of a perfectly 
slastic material does not vary with time, so that 
rhe stress required to maintain a given deformation 
-mains constant. 

Rigidity is one of the most characteristic pro- 
perties of the solid state and absent in all normal 
liquids. , The difference between solids and liquids 
is best realised by considering the ideal case af a 
iiquid between two indefinitely extended parallel 
a one of which is fix If now a force, 

owever small, is applied to the other, it moves, 
not only a small distance as with the elastic solid, 


but also continuously so long as the force acts and. 


somes to rest when it ceases to do so. The force 
required to maintain a given velocity is pro- 
portional to the area of the plates and the velocity 
oe that is, the velocity of the moving plate 

ivided by ita distance from the fixed one, and 
depends on the viscosity of the liquid. A quanti- 
tative expression itself from the 
terms of the men ent: the force per 
unit area required to maintain unit velocity when 
the plates are unit distance a ; this is called 
the viscosity coefficient. In all liquids it decreases 
with rising temperature. 

A very remarkable feature of this physical 
constant is that in all normal liquids it is quite 
independent of the velocity gradient. If all else 
is kept constant, the forces required to maintain 
two different velocities are exactly proportional to 
these velocities. 

Instead of ressing the viscosity coefficient in 
the absolute units of the definition, it is customary 
in work on solutions, such as we shall consider, to 

it as ‘relative viscosity,’ the viscosity of 
a standard liquid, generally the -solvent iteelf, 
being taken as unity. Thus the relative viscosity 
of a 60 per cent. solution of cane sugar at 20° 
is 56-5. ' 

Since a normal liquid yields at once to the smallest 
force, no deformation can be set up in it, nor the 
acoompanying phenomenon of double refraction. 

1 Discourse delivered at the Royal Institution on Friday, Mar. 18. 
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Attempts to detect such an effect at very high 
shear gradients were first made by Kundt in 1881, 
and by other physicists, with negative 
resulta except in a few liquids which we now know 
to be colloidal solutions. , 

The arrangement of two parallel planes with 
iquid between them, from which the definition 
of the viscosity , coefficient was deduced, is not 
E tapi aad We can, however, with- 
out materially altermg the conditions, so to speak 
‘roll up’ a A er and confine the liquid 
between two ial cylinders, the outer of which 
is rotated while the mner is at rest. Sugh an 
arrangement can be uséd for measuring viscosities 
and: will be referred to i 

Historically, it is not the first device used for this 
her ese The study of viscosity was begun by 

oiseuille, who in 1841 discovered empirically the 
law, called after him, which governs the flow of a 
liquid through a capillary tube. This ‘ transpira- 
tion method,’ as it was originally called, attracted 
the interest of Thomas Graham, the founder of 
colloid chemistry, who applied it to many colloidal 
solutions. He was so much struck with the changes 
in viscosity caused by the addition of electrolytes 
or by Se Ones E on 
silicio acid he the often quoted remark that 
“a liquid transpiration tube may be employed as 
a colloid ; i 

The transpiration tube, or, as it is now called, the 
capillary viscometer, was used by a large number | 
of observers, generally in the simple form given it 
by Wilhelm Ostwald, in which the pressure causing 
the flow of liquid is produced by ẹ column of the 
liquid itself. As measurements accumulated it 
became evident that many colloidal solutions did 
not behave like normal liquids, but the instruments 
in general use were theoretically inadequate to 
reveal the nature of their anomalies. On & some- 
what different footing stands an investigation b 
Garrett, published at Heidel in 1903. He 
studied the viscosity of a num of colloidal 
solutions both in the See Aaa by a method 
not ‘used before. If a circular, horizontal disc 
suspended from a wire is made to oscillate round 
ita axis in a liquid, the viscosity coefficient can be 
calculated from the damping effect. Garrett found 
in this way that colloidal solutions exhibited ‘a 
number of bewildermg anomalies. The value 
found by the diso method did not agree with those 
determined by the capillary ; they were not even 
consistent among themselves, but varied the 
amplitude of the oscillations and altered even 
during the course of the riment. ‘This 
investivation is quoted im all the text- books 
published about 1910 to show thé complexity of 
the@oroblem, but no very definite attitude towards 
it is taken up by the authors. ° 

The first deliberate attempts to bring some 
light into the matter were made about this time by 


' Prof. W. R. Hess, of Zürioh, and by myself, working 


e 


-of a certain 


. rigidity, that the result 
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in ignorance of each other. Hees had been induced 
to attack the problem by practical considerations : 
measurements of the viscosity of blood had become 
a olinical method, but*the results obtained by 
various observers were difficult to reconcile. Hees 
showed in an improved capillary viscometer that 
the viscosity of blood and of some colloidal 
solutions like gelatin wag not a constant but varied 
with the shear gradient; the faster these liquids 
were sheared the less viscous they appeared to be, 
until above a certain grgdient the viscosity co- 
efficient became a constant. ° 

In a theoretical published early in 1911, 
I had reached the soalan that colloidal solutions 
should have a variable viscosity 
which shoyld me constant above a certain 
velocity gradient. I proceeded to test these 
conclusions in a m cation of the concentric 
cylinder apparatus which was first used by Cotfette 
in 1890. 

This apparatus consists of an outer cylinder, 
which can be rotated at constant and an 
Inner cylinder coaxial with it and suspended from 
a wire. When the outer cylinder revolves, the 
viscous drag of the liquid carries round the inner 
one, until the torsion of the wire balances this 
drag. If all end effects are eliminated—which oan 
be accomplished by screening the ends of the inner 
owed y suitable fixed guards—theory shows 

t the deflexion of the inner cylinder, which is 
read with telescope and scale, is exactly pro- 
portional to the product of angular velocity into 
viscosity. 

The first resulta obtained with this apparatus 
were published in 1913. Dilute gelatin solutions 
were investigated, and the viscosity was found to 
decrease rapidly with increasing velocity: at 10° 
per seo. it was about 2-5 times as great as at 100° 
per sec. The curves representing the variation af 
viscosity with velocity all show’ a tendency to 
become horizontal at high velocities, and to rise 
asymptotically at low velocities. The same be- 


haviour has been found in a very large number of 


colloidal solutions, examined either in the coon- 
centric cylinder apparatus or in improved forms 
of the capillary instrument, in which the rate of 
flow can be varied. In a few instances apparent 
exceptions have been found by some observers, 
i.e. viscosities which ap to be constant. 
These discrepancies have been cleared u by 
extending the range of investigation to much lower 
velocity gradienta, when the usual behaviour could 
ke demonstrated again. In Ing viscosity with 


creasing 
. decreasing shear gradient may now be considered 


& iat ae ro of colloidal solutions. 

S this Perce thas characteristic of a 
large and important class of liquids, and in the 
moet striking contrast to that of normal liquids, 
it is of t im ce to find some ex] tion. 
of it. ine by several authors, including 
Prof. Freundlich, is t these solutions, anfike 
normal liquids, ‘possess rigidity as well as viscosity. 
Tt oan ee S shown mathematically, by 
makmg the simplest assumption mg this 

will be what has been 
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Increasing velocity gradient. 
ion that solutions which nobod: 
could hesitate to describe as liquids should 
one of the fundamental properties of solids is æ 
surprising, that one is naturally anxious to have : 
direct demonstration rather than an inference fron 
mathematical treatment. There is no difficulty ip 
viding this demonstration with delicate appar 
abe which its measurements of the modulus ts 
be made. I have, however, been fortunate eno 
to discover a solution, the rigidity of which can 
demonstrated without any ap tus at all, namely 
dilute ammoniunf oleate. Te a fræhly pre 
solution is given a rotary movement in a er i 
gradually comes to rest like any other liquid, bu 
then rotates backwards. 

The ammonium oleate solutions are mechanicall 
very labile ee the elastic properties of whi 
depend on their and previous treatment. Ir 
view of their marked rigidity they appeared tı 
be excellent test objects for the assimption that 
it was this pro which caused variable viscosity 
Examination, however, revealed the further striki 
anomaly that these solutions had viscosities whi 
varied even at constant velocity gradient and 
oscillated periodically between well-marked maxima 
and minima. 

This_anomaly fortunately is unique, although 
a decrease in viscosity after continued shearing 
is quite common. As regards rigidity, no other 
solution so far examined shows it in ‘the same 
striking manner as ammonium oleate, and special 
&pparatus is necessary to demonstrate it and to 


‘measure the modulus. ‘The first measurement of 


this kind was carried out by Schwedoff in 1889 on 
a 0-5 per oent.: gelatin solution; a series of such 
solutions was investigated by Rohloff and Shinjo at 
Göttingen in 1907. o were desirous of studyi 
solutions other than gelatin, more especially thoe 
which had shown markedly variable visoọsity, and 
employed Schwedoff’s method for the purpose. 
method again uses the artifice of confining 

the liquid between concentric cylinders, the inner 
one being suspended from a wire. If now a certain 
torsion is given to the wire, and if the liquid between 
the cylinders'is merely viscous, the suspended 
cylinder begins at once to follow the wire and 
continues to do so, until no torsion is left in the 
wire. If, however, the liquid has rigidity, the 
cylinder does not follow, but describes a much 
smaller angle than that by which the wire has been 
twisted, and remains in this position for some time, 
the rigidity af the hollow cylinder of liquid now 
balancing the torsion. From the two les and 
the constantas of the apparatus the modulus of 
rigidity can be aa 

All the liquids we have examined lose their 
rigidity at or below 40°, and, to obtain a satisfactory 
zero, they,are charged into the ap tus at this 
temperature and allowed to cool in it for twenty-four 
hours before measurements are made. The moduli 
are of the order of milligrams per sq. cm., whereas 
the modulus of 10 or 12 per cent. gelatin jellies is 
about 100 grams per sq. cm. and that of metals 
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of the order of tons aq. om. Solutions of 
ammonium oleate, tin, benzopurpurin, ,and 
cotton yellow ae dyes), and of meroury-sulpho- 
salioylic acid, have been studied in this fashion. 
In all of them the modulus increases with age; & 
corresponding increase in viscosity has been known 
to occur for some time. 

Since these liquids can support a small deforma- 
tion, one ‘may expect them to exhibit aocidegtal 
double refraction, and they all do so, though m 
very different d The phenomenon is most 
an Aae shown by quite dilute solutions of cotton 
yellow and of meroury-sulphosalioylio atid, when 
they were stirred or caused to fiw. This accidental 
double refraction disappears with the rigidity on 
heating. 

Although the solutions described exhibit measur- 
able rigidities, the properties of the liquid state 
yet manifest themselves inasmuch as, unlike 
elastic solids, ae do so for a short time only ; 
v soon the phenomenon called by Maxwell 
i tion,’ sets in and, in the apparatus degaribed, 
the inner cylinder dually aie the wire. 
From the constants ofthe apparatus and the time 
required for 4 re displacement the 


uid at extremely low velocity 


correspond to one revolution of the viscosity 
apparatus described above in 7-5 days, while the 
lowest speeds so far used have been of the order 
of oné revolution in 2-5 minutes. At these very 
low velocity gradients the relative viscosities 
(water =1) approach 100,000, which confirms the 
result of a very large body of measurements at 


ordi gradients, namely, that the viscosity 
with ing gradient grows asymptotically 
and at infinitely small velocities really becomes 


infinite. 

We thus have a considerable body of evidence 
for the existence of rigidity in many of the solutions 
which exhibit anomalous viscosity, and numerous 
series of measurements of the latter over a wide 

of velocity gradients. As regards the causes 
of these anomalies we are still in the dark, although 
there has been no lack of the ad hoc hypotheses 
which are characteristic of a vigorously growing 
' discipline like colloid chemistry. To explain the 
anomalies it has been sugaetod that the particles 
forming these solutions have peculiar cans and 
arrange themselvės in a special manner ; T 
the particles are of mu than molec 
sizes, they are yet supposed to be modelled on the 
sha at the molecule. Thus the long cham 
molecules of the fatty acid salts, or the long chams 
of amino-acids forming Sh ssh like gelatin, are 
assumed to produce entous aggregates or 
ifying structures. There is little direct evidence 
of such structures, since most of the solutions in 
question show no particles in the ultra;microscope, 
and the extreme chemical diversity of the sub- 
. stances the solutions of which show anomaly makes 
the explanation at least inadequate. While com- 
pounds like the oleates undoubtedly have | 
éhain molecules, the meroury-sulphosalicylic aci 
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is a very simple aromatic compound of a type which 
makes chain formation difficult to conceive. 

It is, however, not only the extreme diversity of 
chemical structures whifh makes such attempta at 
explanation unconvincing, but also we have experi- 
mental evidence showing beyond any doubt that 
variable viscosity can be produ b 
suspending in a normal liquid a 
percentage of microscopic particles of paar 
2 cea shape. I showed in 1916 with Dr. Edi 

umphrey (and the measurements have since been 
a get and extended) that such suspensions 
(of rice starch in an indifferent organic liquid 
of the same density) exhibited viscosities which 
varied with the velocity = aia exactly as do the 
viscosities of colloidal solutions: with decreasing 
velocity the viscosity grows asymptotically, while 
with increasing velocity it approaches, and in the 
lower concentrations reaches, a constant value. 

There is no evidence, and certainly no prob- 
ability, that such icles te into chains, 
and the cause of the variable viscosity must 
therefore be sought, not in their co tion, but 
in some effect which they produce on the surround- 
ing liquid. There isa very large amount of evidence 
drawn from the most diverse phenomena to show 
that particles in a liquid are surrounded by films 
or layers of it in which the properties of the liquid 
are altered. The viscosity measurements on 
suspensions that these layers must extend 
some distance mto the bulk of the liquid and must 
be sufficiently labile to be affected by the shearing 
of the liquid. These considerations would apply 
to all particles, whatever their shape or arrange- 
ment, -and the combined effect these factors 
would necessarily be complicated. 

There is a further strong argument for the view 
that the cause of the anomalies of these solutions 
has to be sought paray or largely in some change 
in the solvent, and that is the striking uniformity 
of their behaviour ing temperature. Bolu- 
tions of substances differing as widely as possible 
in their chemical constitution behave alike, in- 
asmuch as they lose their rigidity about the same 
temperature, namely, 40°. It seems natural to 
look for the reason of this uniformity in the 
factor common to all the solutions, the water, 
for the properties of which this temperature is 

ignificant. 

There is no doubt that the anomalies here 
discussed have an important bearmg on 


simply 
volume 


TOCEBBES 
colloidal 


solutions. It is known that 
‘ures solids behave like liquids, 
solutions exhibit the converse 


under enormous 
t.e. flow ; colloi 


behaviour : under exiguous they approxi- 
mate to the behaviour of solids by exhibiting 
idity and enormous viscosities. Many of them 


ies which, within limits, 
elastic solids, and these 
ide a remarkable series 
id to the solid state. 







seid continuously into j 
ve more and more li 


colloidat systems thus 
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The Progress of Hittite Studies*II.? 
By Prof. J. GarsTana. 


fee. new documents bearing on home affairs, 
though numerous, are not easy of interpretá- 
tion. It is known from a cursory examination of 
more than 2000 fragmenta that the subject matter 
Includes Kings’ speeches, chronicles and decrees, 
wills, deeds of gifts and patents of nobility, 
treaties, legal agreements, inventories (both civil 
and military), registers of landed property, codes 
of law as well as detailed mili regulations. 
A proportion deals with religious matters, 
Including descriptions of festivals and ritual; 
ptayers and legends; questions for the oracles, 
soothsayers’ texts, incantations, and so forth. 
There is evidently material "for reconstructing the 
social institutions and organisation of Asia Minor 
under the Hattio kings that will in due time become 
Intelligible. Already, notwithstanding the diffi- 
culties of language, the nature of the kingship 
and government, and the military organisation af 
the confederated states may be discerned in outline 
with a measure of certainty. i 
The Hattic ki Ip was essentially military, 
and it was established on a feudal basis. All Jan 
and offices were received from the king on terms 
of service, whether military or civil. AJl officers 
and functionaries were sworn in to personal loyalty, 
from the viceroy to the royal shoemaker. the 
wider aspect of the Great-King as head of the 
vassal or allied Hittite states, the same principle 
prevailed. Each king or chieftain owed military 
service to the cen throne, whether by way of 
levies to the standing army or terms of special 
service. When princes were enthroned or re- 
enthroned after revolt, the terms of service were 
defined by treaty. This applied to conquered terri- 
toriés of non-Hittite or not purely Hittite peoples. 
Thus the kingdom of Arzawa on the sont ar 
coast, which appears glues opposed to Hattio 
rule, was dismembered Muri It. after one 
such revolution, and anh state was separately 
bound. ae ent to fealty and military obliga- 
tions. o time of imperial domination over 
the states of northern Syria (the fourteenth and 
thirteenth centuries B.c.) the duties of each vassa] 
in regard to the Great-King’s wars were defined and 
their relations towards one another were dictated 
to them. The powerful Amorite rulers of the 
Lebanon area were treated with a certain measure 
of respect, but even they were bound to join their 
forces ee armies in the greater enter- 
prises, and among these the possibility of a conflict 
with Egypt aaa oran. : 
, ile the king’s ition as head of the arm 
here aie a Nag dominion over the van 
agglomeration of Hittite states and co red 
territories was m&intained by a ready sword, yet 
in the conduct and organisation of military affairs 
thefe was an , procedure and code of 
regulations. The position, rights, and duties of the 
army, jts units and its Ibadera, were carefully and 
Ë Continued from p. 820. ‘ 
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striotly defined. Army orders covered all such 
questions as the requisitioning of e property, 
reservation of quarters, lodging o 

duty, the construction 
detail of the dimensions of ram 


prisoners, guard 
camps—even to the 
and ditches 


ang the length of palisades when encamped in 


enemy country. It 1s also noteworthy that proper 
personal credit is given to the generals and officers. 
A sense of social equity pervades the records, in 
which the T i 

no difference being seen in the narrative of events 


sense was equally impartial, 


whether to the glory of the ee of his generals, 
or even when revealing the w ees of either. 

This sense of equity finds its official expreasion 
in the constitution of a general assembly to advise 
the king on BL ela of Jaw and constitutional 

ure. © princes of allied and vassal states 

their places at this meeting and many of them 

held high office or high titles at the court itself. 

The system eated the administrative organisa- 

tion of the ere each principality had its local 

assembly and each to ip its council of elders. 

The constitutional history of the later empire 

, In fact, the presence of the same tend- 

encies, and much the same processes at work, as 
later in early England. 

By the side of the military absolutism, modified 
by gradual infiltration of demoocratio rinciples, 
there is always visible a theocratic element of 

wer around the throne. The king was hereditary 

igh Priest of all the gods. His duties and func- 
tions at the chief rites were formulated and are 
preserved. Before and after his campaigns the 
young warrior Muršil III. never failed to invoke 
the blessing of the sun-goddess of Arinna, the 
maker and dethroner of kings, mistress of oaths, 
and goddess of war—and to render to her all the 
glory of his sucoeases. This duty was not self- 
imposed. A deep religious sense permeates numer- 


-ous documents and was evidently a national 


heritage , and an offence against the gods might 
involve national disasters., Some ef the latest 
documents reveal this element most strongly, and 
in several parts of Asia Minor, as is well known, 
the theocratic survived the military king- 

ip. Until earlier documents give their evidence 
it 18 not possible to say whether this tendenoy 
was & new and growing one, or whether, as would 
seem more likely, the mili rule of the Hattio 
kings was originally im upon a theocratic 
society, of -which, as in religious worship, it asaimi- 
lated the strongest elements. It is significant that 
while the duties of the priests were laid down in 
detail, they were restrained from holding property 
of any kind except by royal gift and favour. 

In regard to the organisation of the land, with 
its numerots principalities and fiefs, there are 
many important documents of which the full 
interpretation is not oe because the 
geographical names are amiliar. The outline 


‘of the picture is clear but the detail is confused. 
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The interpretation of documents relating to f reign 
affairs has been greatly facilitated, not only iy e 
Semitic language of the texta but also by the fact 
that, names of places in the Semitic world are in 
some cases permanent or at least transparent. 
An immediate example of survival is the name of 
Aleppo, namely, b, or alpa, which - is 
essentially the same to-day, and was so in Egyptian. 
In other cases tentative identification based, on 
similarity - of sound or general indications of 
position can be ahecked by comparison ith 
1 documente from Egyptian or other sources. 

us the name Yaruwad (written also Yaru- 
wandas) scarcely disguises tRe name of Arvad, 
Egyptian Acond, the island city near modern 
Tripolis on the coast of Syria. e equation is 
confirmed by reference to the Amarna letters, in 
which the same persons and situations are men- 
tioned as in Hittite documents. Working on these 


lines, certain points may be fixed (eg. Kinra 
= Kodshe = 1) so that narratives of cam- 
i may~be followed on the map, and in so 


oing other identifications can be tentatively 
formulated with due regard to the physical and 
political geography of the areas involved. 

_ The documents concerning Asia Minor, however, 
contain hundreds of place names which have not 
survived the various c of race and language, 
and except for the capital itself (the name of which 
has also disap ),, there is scarcely a fixed 
starting - point upon which students are bec ai 
The few maps published by German olars 
accordingly show profound and disappointing 
differences.. Nevertheless, possible clues may be 
found in the grouping of the names, having regard 
to the ph cal features of the country, and 
the of some surviving sound-elements 
in classical or Turkish names. Thus a town 
Wi.ysa.ns.wa.an.da, grouped with a.river AStarpa, 
which is a bo of a district Ktiwalia, with 
which in turn there is associated a boundary River 
Siyanti and a tract called Mira, suggest respectively 
the Lycian Oeneanda (the digamma disappearing), 
the River Isparta (an assimilation by metathesis 
to æ loca] and relatively recent place name), the 
district of Kabalia (the di this time becom- 
ing 8, a tendency noted by y, H.Q. p. 22), to- 

ther with the Eshenide River or Eshen (classical 
thos) and the district of Milyas (Lycian Mira). 
This grouping in Lycia accords precisely with the 
indications -of physical and classical phy ; 
but Dr. Forrer, whose line of attack E dierent 
places the same group in the east of Cilicia, where 
also was a classical name Oeneanda. In the latter 
district, moreover, some English scholars would 
locate an entirely different state called Kizzuwadna. 
Another’ group of Hittite names, from a list of 
hiera, which is several times repeated with 

Variations, associates : 

Dunne... Yublina:... Tuwanuwa... Laanda and Mabiypanda. 
With these may be compared the Cappadocian 
group from Ptolemy (Cataonia, eto.) : ” 

Tynna. . . Kabassos (? Kybistra).. . Tyana.. . Leandıs and Mazaka. 


The identity of Tyana is generally admitted ; and 
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the suggæted identity of -ande with Mazaka 
recalls the tradition that its founder was Modop 
(of. Meshekh), which may account for the oom- 
pe of the Hittite hame. In this way, group 
by group, a working theory of the identity of the 

ittite places, and so of the disposition and 

ili isation of the Hittite states, can be 
aod In it a number of names appear to 
survive plausibly; e.g. Alše as the’ Assyrian Alze 
(Arzen); D unas as Damaacene; Wumis- 
šenaš as Komisene ; Kuddar, of which the variants 
are Kuššara amd Kuššaraš, and the latest form 
opparin Gaz-zi-u-ra-aš, as Gaziura (Strabo xii. 
ii. 15); Kuwanna as Kuwania (Konia); Teburza 
as Trapezus (Trebizond); Uruššaą as Kriza; 
Zimurria as Zimara, eto.- The result shows the 
main political divisigns which are based as 
physical features to have been permanent. us 
the central Hatti state is represented generally by 
Cappadocia ; the allies of Arzawa and Kizzuwadna 
reappear as Cilicia and Pontus respectively, Gasga 
eae ArenA whilethe aval ataiat &ITi Was 
the forerunner of Armenia, east of the Huphrates.? 

In general it may be argued that the power 
which resisted for canturies the old monarchies of 
Egypt and Babylonia and occasionally challenged 
them in ia WAB ably master of all Asia 
Mimor. In particular the control b7 Hatti of the 
ae of anti-Taurus towards the Euphrates and 
Penek assumed ; and the general resemblance 

the Hittite monuments, borne out by comparison 
of details, may be adduced m support of the view 
that nearly all the monuments characterised as 


Hittite by hierogl or symbolism 
throughout south-east Cappadocia and anti-Taurus 
(maludi sculptures of Marash and 


the Beal 
Malatia) are Hattic in moeption. The result 
indicates a strategic organisation of the south-east 
frontier which .is accordant with its physical 
features and the course of history. 

Turning to the rest of Asia or, the names in 
the north-west are møre baffling than elsewhere, 
possibly owing to the gian and other historical 
immigrations. But the line of monuments along 
the main highway from the capital to the coast 
near Ephesus, is evidence of an extension of Hattic 
dominion to the Ægean, at a time more or less 
contemporary with the religious sculptures of the 


ia o 
e menace and gradual penetration of the 
Achæàns on the western and southern coasts 
rovides further evidence that the later Hattic 
ings regarded these tracts as within their dominiof. 
The attempts of the newcomers to settle on the 
Carian ooast in the thirteenth century have been 
indicated by Dr. Forrer. In amplification of his 
thesis, we may point to a group of names mention®d 
in connexion with the expedition by sea with 100 
ships of Attariši (who is ident{fied tentatively 
ip Atreus by Forrer, and with Perseus by Sayce). 
ong these names (Wallarimma, Jalanti, Bitaséa, 
Marase, and Millawanda) there appears the unusual 
form Khuršunašša, which seems to equate perfectly 
1 For a fuller discussion and map, of. ‘Index of Hittite Names” (Bp 
Publ. of the British Bchool of Archeology m Jerusalem). 
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with Khersonesos, and so to give a clue to the 
identity of the whole. Accordingly the following 
possible identifications may be as eS following 
the same order: Hillarima, mda, Pedasa, 
Mylasa, and Miletos respectively. The last is based 
on the analogy and variant forms of Yaruwaddad. 
If these equations stand test, it would appear that 
the coast at on aa ed its Hittite names 
remarkably, Indeed the texts are quoting 
names which, as in Syria, were new or foreign to 
the Hittite scribes. . - 
However that may be, two further pointa respect- 
ing the Achmans' movements may a mentioned. 
Repulsed from Caria, they gained a footing 
in rus about 1228 3.0. Almost immedi- 
ately they are found in company with Trahu and 
Luku, as well as Shekelesheand Sherdenn, raiding 
the Egyptian coast in the time of Merenptah. 
Their base in Cyprus explains the association about 
which there has much uncertainty, 
a local phical group in which the 
(Achseans m Cyprus) are combined in this 
Sven ee peoples from Tarshish and from 
ycia, a8 well as others ibly from 
and from Sardis. oe ae Bea ee 
Lastly, it is becoming apparent that these 
texts -connected with the Achsan penetration are 


Pror. EDOUARD Brttogwar. 


fl lease death of Prof. Edouard Brickner at the age 

of sixty-four years, which took place at Vienna 
on May 21, removes a figure well known to both 
meteorologists and geol . Brtickner was born 
at. Jena on July 29, (362, is father being Alexander 
Brückner, the historian, which may account for the 
historical bias of his early meteorological work. 
He received the degree of Ph.D. at Munich in 1885, 
and from 1886 until 1888 he acted-as assistant 
editor of the Meteorologische Zeitschrift. It was 
during this period that he Uiscovered the weather 
oyole of 35 years which is universally known as the 

rickner Cycle. During the next two or three 
years he collected a great deal of statistical evidence 
in support of this cycle, which he published in 1890 
under the title: “ Ranch ear igen seit 1700,” 
now one of the classics of meteorology. 

Briickner’s life-work was not mainly meteor- 
ological, however, for in 1891 he became professor 
of geography at Bern, and in 1906 professor of 
apcgraphy at Vienna, and altho he continued to 
pu ish occasional meteorological papers so late as 

918, the main interest of the second half of his life 
was in the Quaternary history of the Alpe, a subject 
ay which he collaborated with Albrecht Penck. 

e fruit of this collaboration was a series of three 
large volumes, containing 1199 , published 
between 1901 and 1909—“ Die Aisa im Eiszeit- 
alter.” To appreciate the service which this work 
dia for glaciology, one must consider the position 
of the science m 1900. The battle. between the 


sds a of one and of several glacial periods still - 
h 


otly, the nomenclature was confused, and 
the wildest ideas of. chronology prevailed. The 
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gadpaly unfolding the background for the Trojan 
are Hor m the time of Mutalliš (c. 1288) various 
new peoples with Trojan names, Derden, Luka, 
Pedes, Kelekesh, and others, are found newly 
leagued with the Hittite king against the Pharaoh. 
About the same time appears the name of Alak- 
Bandud as an ally of the Hittite and settled by 
treaty at Uilušaą (? Hlaeusa). Greek legend also 
telg how Paris on his return from Egypt and 
i@ (accordi to one version o e story 
Helen) was hospitably entertained by the 
ian’ king ‘Motulos.’ Whether this prove 
relevant òr not, there is definite indication in these 
records that while fhe -Achwans were menacing by 
sea the western and southern coaste of Asia Minor 
the Dardanians were already bei 
allies by the monarch and peoples of the mainland. 
The clash of arms around Troy (which bý name 
Taroisa already sppoars in the texts) was but one 
crisis in the struggle which heralded the downfall 
of the Hattio empire. For long critical centuries 
European civilisation and society had been taking 
shape, protected by the Hittite isation in 
Taurus and Anti-Taurus against the ade ambitious 
monarchies of the Euphrates and the Nile. With 
the rise of the Iron , when Europe was able to 
fend for itself, the old Hittite barrier gave way. 


í 


being accepted as 


Obituary. 


thoroughness and minute detail of “‘ Die Alpen im 
EKiszeitalter ” decided the battle in favour of the 
polyglacialists, laid the foundations of a sound 
chronology, and provided a Teer of reference 
and nomenclature which, b e general acceptance 
it compelled, has ade. moa alabie ape S 
to glaciology in all parts of the world. 





hysical 
niversity at Ə, 
died on May 10, at the age of fifty-seven years. 
A native of Munich, Rothmund was appointed to 
a lectureship at the University of Munich in 1898, 
which he held until 1902, when he was appointed 
to the chair at Prague. His published papers deal 
with a variety of subjects, including solubility, 
ozone, hydrogen peroxide, perchlorates, permutit, 
and the pasivity of metals. 





Wna regret to announce the following deaths : 


Dr. Carl H. Ei professor of zoology and 
dean of the school of the Univerarty of 
Indians, known for work on the variation, distribu- 
tion, and embryology of fishes, on April 24, aged 
sixty-four l 

Prof. W. Lochhead, emeritus professor of biol 
imn Macdonald College, MoGill University, known for 
work on insect and fungus pests of orchards, on 
Mar. 26, sixty-two years. = 

Mr. W. H. Shrubsole, who worked on modern and 
foeml diatoms and related forms and was awarded 


the L 
May 19, eighty-nine years. 

f. E Carleton Wiliams, 
chemistry at the University of Sheffiel 
until 1904, on May 25. 


fessor of 
from 1883 
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THe lst of honours conferred by the King on the 
occasion of his birthday on June 8 includes the 
following names of men of science and others as- 
sociated with scientific work: Order of Meru: The 
Hon. Sir Charles Parsons, in recognition of his 
eminent services m scientific research and ita applica- 
tion to mdustries. G.B.E. (Cwil Division) :* Sir 
Frank Heath, until recently Secretary to the Depart- 
ment of Scientific and Industrial Research; and Sir 
Richard Threlfall. K.BH. (Civ -Dinson): Dr. 
C. E. Ashford, Headmaster of the Royal Naval 
College, Dartmouth. Knights: Mr. W. G. Lobjoit, 
untal recently Controller of Horticulture, Ministry of 
Agrisulture ; and Prof. C. J. Martin, Director of the 
Lister Institute, London. O.M.G@.: Prof. R. W. 
Chapman, profeasor of engineering in the University 
of Adelaide. OJ.H.: Mr. A. G. Edie, Chief Con- 
servator of Forests, Bombay. O.B.H. (Civil Diviston) : 
Mr. D. J. Davies, Government Analyst, Department 
of Public Works, Newfoundland. O.B.H. ((1wl 
Division): Mr. G. W. Grabham, Government Geolo- 
gist, Khartoum; Mr. T. F. Mam, Deputy-Director of 
Agriculture, Bombay ; and Mr. V. E. Pullm, Director 
of Radiological Research, War Office. 


Tua new Science School at Chifton College, an 
account of which is given on p. 871 of this issue, was 
formally opened on Thursday, June 2, by H.R.H. 
The Prince of Wales. The boys gave a rousing 
welcome to their distinguished visitor, who was 
received at the Memorial Gate by the president of the 
College (Field-Marshal Lord Haig) and the headmaster. 
After lunch in the School House, the Prince proceeded 
to a dais outaide the new building, where he made a 
felicitous reply to .sahort speeches given by the 
president and headmaster. Referring to his presi- 
dency of the Bntish Association, he said that it had 
brought him into touch with what was more or leas 
a new world to him—the world of science—and had 
given him many new interests and new contacts. In 
declaring the new building open, he expreased the hope 
that it might prove the cradle of many future men 
of science—of future Faradays, or Kelvins, or Tildens 
—who would win further laurels for British learning 
and confer on all humanity benefits equal to those 
conferred by these great men in the past. He also 
laid emphasis upon the value of same training in 
science even to those who in later life were not to 
embark upon a professional scientific career. A 
number of presentations were then made, including 
representatives of the donors, the architect (Mr. Alan 
E. Munby), the head of the department (Mr. E. J. 
Holmyard), and the head of the physica department 
(Mr. W. C. Badcock). Many distmguished repre- 
sentatives of science and other branche of learning 
were present, and. they were much interested in the 
display of books in the fine librery in the new 
building, where an exhibition had been arranged. 
Clifton is fortunate in posseasing the copy of Dalton’s 
“New System” formerly belonging to William 
Henry, to whom the book was dedicated ; a copy of 
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Tyndall’s ‘‘ Faraday asa Discoverer,” presented to 
Mrs. Faraday by Tyndall himself; a copy of 
Cannizzaro’s works presented to Victor Meyer by the 
author; a copy of Avogadro’s “ Fisica” with an 
inscription in the author’s hand; and first editions of 
Newton, Boyle, and Galvani. It also has a large 
collection of books on alchemy and early chemistry. 
so that if Clifton dqes not rear a succession of 
historians of saence it will not be through lack of 
early opportunity. 


A SUBVEY prepared by Science Service of the recent 
legislative season. in the United States discloses what 
appears to be a tempo collapse of the great anti- 
evolution drive in the varous State legislatures. 
During the past winter and spring no less than twelve 
State legislatures had anti-evolution bills brought 
before them and all twelve have adjourned without the 
passage of a single one of the measures. In six of the 
States—California, Delaware, Minnesota, New Hamp- 
shire, North Carolina, and North Dakota—the bills did 
not evan reach the floor of their respective Houses, but 
were disposed of in committee by decisive or unanim- 
ous votes. In Missouri, declared to be a pivotal 
Fundamentalist State, the bill reached the House, but 
was there rejected by 82 votes to 62. In West 
Virginia and Oklahoma similar billa were defeated by 
House votes of 57 to, 36 and 46 to 30 respectively. An 
aggressive campaign in Arkanaas resulted in an anti- 
evolution bill passing the lower house by a very close 
margin, but it was rejected in the Senate by an over- 
whelming aye-and-nay vote. In two States, Alabama 
and South Carolina, anti-evolutionist bills have been 
temporarily shelved. In Florida, where the legislature 
meets later in the year than in other States, & bill is 
at present being hotly debated, predictions being that 
it will not pass. In Tennessee, one of the two States 
where an anti-evolution bill has become law, there 
prevails considerable doubt amongst legal authorities 

“as to its interpretation; and m Mismasippi the law 
has not yet been tested in the courts. 


Tus Education Association of the Southern 
Methodist Episcopal Church in the United States has 
condemned the anti-evolution legislative programme. 
The resolution was introduced by the president of 
Duke University, one of the largest and most influential 
of southern educational institutions, and only two 
delegates voted against it. Prominent southêrn 
Baptist churchmen have also declared themselves as 
opposed to legislative restrictions on teaghfhg. All 
the other churches have fought this wave of obsourant- 
ism virtually from the start; but the southern 
Methodists and southern Baptists are by far the most 
numerous bodies in the American south, and their 
atitude is highly significant, On the whole, in apite 
of a new movement recently set om foot to organise 
local opinion against the appointment of ‘evolu- 
tionist ’ tpachers, or to try to secure their digmisaal, 
the situation seems not unsatisfactory. The future 


seems to depend upon the ability of the teaching « 


864 


profession in America to resist what may be called 
the dictatorahip of the illiterate. 


A RECENT article published m NATURE (April 2, 
P- £81) on the subject of the scientific slaughtering of 
animals has elicited an interesting letter from Mr. 
Herbert Kidd, 831 Franklin Street, San Francisco, 
contrasting the British and American methods of 
slaughtering. From this letter it would appear that 
the subject has hitherto attracted far leas attention 
in America than in some European countries, and that 
the modern method of the captive bolt pistol is very 
little used there. Mr. Kidd states that cattle are 
stunned with a sledge-hammer, the Argentine practice 
of afterwards pithmg with the stem or handle having 
been abandoned because 1t involves the loss of about 
i lb. of meat per beast through bruising. Sheep are 
killed on the floor at the high over-all rate of 6 sheep 
per man per hour; and the spinal cord 18 not severed. 
Mr. Kidd’s letter brings out a point which gives a 
good deal of trouble to those who are concerned about 
this backward aspect of civilisation, namely, the great 


variations m local practice which make generalisations - 


on the subject precarious: a standard practice 
throughout the world of the method which has been 
found statistically to be the most humane is much to 
be desired. It would’ be interesting -to know the 
position as regards small private slaughterhouses in a 
country where large-scale operations are so common 
as in America: in England (as contrasted with 
Scotland) local authorities which have built public 
abattoirs are unable to work them at a profit because 
they have no power to close the competing private 
slaughterhouses, either with or without compensation. 


A sMALL booklet has been iasued by Mr. Ernest A. 
Chapman, 69 Hayter Road, London, §8.W.2, with the 
view of further elucidation of four small pearl shells 
which are not only very peculiar and highly inter- 
esting in themselvæ, ‘but also seem to have had a 
curious history. The pamphlet is very carefully 
Wustrated with excellant photographs, and any one 
interested should be able to gain a fairly complete 
idea of the problem from it. The four shells are 
really four similar valves, none of them having its 
partner. Each valve contains a pearl attached to 
the ahell by nacre deposition. It is stated that ex- 
perts in four continents have been consulted without 
success, and that eminent oconchologista in Great 
Britain are of opinion that the shells belong to an 
extinct or unknown species. They have been heirlooms 
` in ‘the possession of a family in the south of Ireland 
for many ‘generations, but no knowledge is forthcoming 
of how “they reached that family. The names of 
sevgrel well-known experta are mentioned in the 
. pamphlet, and the reader is left with the statement 
that they regard these httle shells as a uniqué set, 
the only specrmen§ of the type seen or reported. 


Pror. W. J. Drs, Derby professor of zoology 10 
the University of Liverpool, has been .kind enough to 
me the shells on our behalf, and he states that 

he is not prepared to accept the views put forward in 
the pamphlet. ‘It seams rather singular,” he says, 
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a hei four shells should be so like in appearance, 
and each with a blister of the same large size in the 
same place. There is also no doubt that the margins 
of the ‘ shells’ and the hinge lines have been trimmed 
and polished. It seems probable that the ‘shells’ 
are not real in the natural history sense at all, but 
have been carved from the nacreous part of a larger 
pearl shell. I do not agree with the statement that 
the #hells are too deep for this; such ıs decidedly not 
the case. Neither can it be admitted that artaficial 
work would be more easily detected. It ia not fair 
to compare what an amateur might do with what can 
be done by an accomplished Oriental worker. There 
remains to bè granted an extraordmary resemblance 
(Indicated by Prof. Morley Davies) to an extinct 
Miocene species which is depicted in the pamphlet. 
It is not, however, altogether convincing. - Shell 
collectors and others who have been interested in 
cameos and curios carved out of mollusc shells might 
take a hand in solving this tantahsing little puzzle.” 


THe seventh annual report of the British Non- 
ferrous Metals Research Association shows rapid 
growth. The total expenditure on research during 
1926 was £22,000, and that figure will be increased 
during the present year. The period of full Government 
grant has now expired and that source of income 
diminishes progressively, but sufficient support is 
being received from the industry to continue the 
research work on the same seale. It is remarkable, 
however, that even now prominent firms sometimes 
fail to take advantage of the scientific resulta of the 
Investigations and withdraw the support which they 
have previously given. A study of the report will 
show that manufacturers have everything to gain by 
becoming members of such an organisation. Among 
the investigations which are making good progress 
and are of general mterest are those concerned with 
the wastage of locomotive firebox stays, in which all 
railway companies are interested, and the deterioration 
of lead cable sheathing, which is of rmportance to the 
telegraph and telephone mdustries. Much is expected 
of the investigations in hand on materials capable of 
resisting bigh temperatures, and valuable resulta have 
already been obtained in this direction. Researches 
on electro-deposition and on methods of casting and 
jointing have engaged the attention of many workers, 
and the combined researches on die-casting are doing 
much for an industry which is of gfowing importance. 
Among other activities the Association has made a 
survey of annealing furnace practice, and has been able 
to advisé as to improvements in annealing practice. 
The report contains “much that is of interest to 


metallurgists in general. 


RaDio communication is proving of great value to 
isolated communities on various parta of the earth’s 
surface. For example, the lonely Farsan Islands in 
the Red Bea, which are about 400 miles north of Aden 
and the same distance south-east of Port Sudan, are 
being examined for oil by the Red Sea Petroleum 
Company. The prospectors are equipped with an 
ordinary Marconi ship’s transmitter. Through the 
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neighbouring ports, or through any of the large number 
of ahipa within radio range passing’ up and don the 
Red Sea, they can easily link up with main .telegraph 
circuits, and also secure, rf necessary, medical advice 
and other assistance. 


Tx new short wave beam stations enable news to 
be transmitted to the Dominions much more rapidly 
than by ordinary radio services. Last year it took 
sixty seconds to tranamit the name of the winner of 
the Derby to the Melbourne central telegraph office. 
This year the name of the winner was transmitted in 
three seconds, and in fourteen seconds after the finish 
of the race the full result was known in all the 
principal newspaper offices in Australia. This result 
was equalled on Budget day this year, only a few 
days after the beam stations had been handed over 
to the General Post Office. A thirteen - word, 
‘empiradio’ message, giving the first news of the 
Budget, was transmitted to Australia in thirty seconds. 

On Tuesday, May 24, Mr. J.L. Baird gave a successful 
demonstration of television between Motograph House, 
London, W.C.2, and the Central Hotel, Glasgow. 
Two ordinary Post Office telephone lines were used, 
one bemg for conversation and the other for the 
television transmission. The inventor has simplified 
the method of synchronising the two machines 
amployed by means of a new arrangement of filter 
circuits. The telephone lines connecting the two 
stations were 488 mules long. Posambly owing to 
induction effects with neighbouring circuits the 
images were sometimes unsteady, but m most of the 
experiments they were steady and clear. Instructions 
given through the telephone to the operator at Londen 
were shown by the image to be immediately obeyed. 
Arrangements are being made fo demonstrate tele- 
vision between London and New York. 


A NEW observatory on Kilauea—the Uwekahuna 
Observatory and Exhibition Room of the Hawaiian 
Volcano Research Association—was opened on April 19 
(Volcano Letter, April 21). It is intended for the use 
_ of visitors, to explain to them ın an appropriate 
setting the mechanism of voloances. Built on the 
highest rim of the Kilauea crater, the view from it 
includes Mauna Kea and Mauna Loa, the cones of the 
Kau Desert, and the Halemauman pit, the latter a 
great chasm leas than a mile away, as well as all the 
details of the Kilauea crater. 


Ow June 6, Mr. Clarence Chamberlin and Mr. 
Levine landed at Eisleben after a non-stop flight from 
New York of about forty-three hours. Thus Capt. 
Limdbergh’s record for distance and time in the air 
without landing, set up so’ recently as May 22 last 
(NATURE, May 28, p. 792), has bean broken. Mr. 
Chamberlin, with Mr. Levine as passenger, started on 
June 4 at 6-5 ax. in a Bellanca monoplane, the 
Columbia, and was forced to land at 535 a.w. on 
June 6 by the exhaustion of his petrol supply, after 
covering a distance estimated at 4400-4700 miles. 
The machine was fitted with a 200 h.p. Wright 
“ Whirlwind ” radial engine and was in other respects 
similar in type to that used by Capt. Lindbergh. 
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AxN expedition under the leadership of Mr. G. P. 
Putnam to Baffin Island is announced in a recent 
iue of Sotenos (No. 1689). The expedition will leave 
New York this month’ in the schooner M OTT1.886/, 
and will be under the auspices of the American 
Geographical Society, the Museum of the American 
Indian, and the American Museum of Natural History. 
The course is to be through Hudson Strait to Fox 
Basin, which is one of the least explored parts of 
Arctic Canada. Most of ite eastern coast ia still 
uncharted. Expeditions into the interior of Baffin 
Island will be*attempted. The main aims of the 
party are the collection of zoological and anthropo- 
logical specimens. 


Ar the recent annual meeting of the U.S. National 
Academy of Saienoes, Brof. T. H. Morgan, of Columbia 
University, distinguished for his work on hereditary 
processes and evolution in animals, was elected 
president. Dr. F. E. Wright, of*the Carnegie Institu- 
taon of Washington, was elected vice-president of the 
Academy, and Dr. David E. White, of the U.S. Geolo- 
gical Burvey, was re-elected home secretary. Three 
new members of council were appointed : Prof, George 
E. Hale, Mount Wilson Astronomical] Observatory ; 
Dr. John C. Merriam, president of the Carnegie Institu- 
tion of Washington; and Dr. J. McKeen Cattell, editor 
of Sctence and other-scientific publications. 


Tre following were elected members of the U.S. 
National Academy of Sciences at the recent annual 
meeting: Eric Temple Bell, professor of mathematics, 
California Institute of Technology, Pasadena, Cal- 
fornia ; Charles Peter Berkey, professor of geology, 
Columbia University, who has recently made investi- 
gations of the ancient rock layers of Asia; William 
Bowie, chief of the Division of Geodesy, U.S. Coast 
and Geodetic Survey, Washington, an authority on 
isostasy ; Arthur Holly Compton, professor of physics, 
University of Chicago, known for his work on the 
Compton effect; Benjamin Minge Duggar, botanist 
of the Missouri Botanical Gardena, St. Louis, known 
for his work on plant diseases and plant physiology ; 
Thomas Alva Edison, the distinguished inventor; 
Rollins Adams Emerson, professor of plant breeding, 
Cornell University; Herbert MoLean, profesor of 
anatomy, the University of California, the discoverer 
of vitamin E; William King Gregory, curator of 
paleontology in the American Museum of Natural 
History; Edwin Powell Hubble, of the Mount Wilson 
Observatory, California, known for his work on di t 
nebulæ ; Claude Silbert Hadson, chemist at the U.8. 
Bureau of Standards ; Alfred Newton Richards, pro- 
fessor of pharmacology at the University of “Pennsyl- 
vanis ; Francis Peyton Rous, physiologist of ethe 
Rockefeller Institute for Medical Research, New York 
City? who has done fundamental work on the nature 


brates. -The following foreign associates hafe been 
elected: Paul Sabatier, professor of ohemistry, 
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University of Toulouse, known for his work on metallic 
catalysts ; Godfrey Harold Hardy, Savilian professor 
of geometry at the University of Oxford, and Carl 
Stumpf, emeritus professor of philosophy at the Uni- 
versity of Berlin, originator of a new theory of sound 
and music. 


Sie RICHARD GLAZEBROOK has been appointed, by 
Order of Council dated May 26, to be a member of the 
Advisory Council to the Committee of the Privy 
Council for Scientific and Industrial Research. 


Sm Danm HALL retired on June é from the post 
of Director-General of the Intelligence Department of 
the Ministry of Agriculture, which he has held since 
1920. Sir Daniel will continue to act as Chief Scientific 
Adviser‘and chairman of the Research Council of the 
Ministry. e 

Mz. H. C. Sampson, who was recently appointed 
economic botanist gt the Royal Botanic Gardens, 
Kew, is leaving on June 11 for Bntish Guiana at the 
invitation of the Governor and under the auspices of 
the Colonial Office and Empire Marketing Board, to 
study end report on various agricultural matters in 
the colony. He will also visit Trmidad and the 
Imperial College of Tropical Agriculture, and Bar- 
bados. 

TumrE have already been published, through De 
Gruyter of Berlin, two volumes of the Vorgeschicht- 
liches Jahrbuch., dealmg with the hterature for 1924— 
1925. Owing to the sudden death of the collaborator 
for Great Britain and Ireland, the report on the 


literature of prehistoric archeology issued in those’ 


countries during 1926 has been undertaken by Dr. 
A. Mahr, Naturhistomeches Museum, Burgring 7, 
Wien 1, Austria, and to him all relevant publications 
should be sent, either as a gift or on’ loan, at the 
earliest date possible. f 

AT the anniversary meeting of the Lmnean Society 
of London, held at Burlington House on May 24, the 
following were elected officers of the Society for 
1927-28 : President, Sir Sidney F. Harmer ; Treasurer, 
Mr. H. W. Monckton ; Zoological Besreiary, Dr. W. T. 
Calman; Botanical Seoretary, Mr. J. Ramsbottom. 
The Linnean Gold Medal was presented to Dr. Otto 
Stapf im recognition of his contributions to the 
advancement of botanical science. The Crisp Award 
and Medal were given to Dr. H. Graham Cannon, 
professor of zoology at the University of Sheffeld, for 
his paper “ On the Post-Embryonic Development of 
the Fairy Shrimp,” published in the Society’s journal 


Wa heave received the fourth number of Brighter 
Biocheméetry; the illustrated journal of the Biochemical 
Lakoratory, Sir William Dunn Institute, Cambridge. 
It fully maintains the reputation of ite predecessors in 
dealing with, the lighter, but not always apparently 
the brighter, gide® of this acierice. Opportunity is 
takgn to publish a First Depression from the, Sr 
Wiliam Dunn Atademy, in which a now famous 
portrait is but faintly disguised. New features are 
Researehers’ Fables and an account of a vigit to the 
twelfth International Congress of Physiology at Stock- 
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holm. For the rest, poems—or had we better say 
rhym shdrt ‘scientific’ articles amuse the 
readef, and can be enjoyed by any one for the moderate 
price of half a crown, payable to the editors at the 
Sir William Dunn Institute. 


THE Swiss Society of Natural Sciences is holding 
its annual meeting this year on Sept. 1-4 at Basel. 
This will be the hundred and eighth session of the 
Society and the seventh occasion on which rt has 
met in Basel. The general programme includes the 
opening address by the president, Dr. Fritz Sarasin, ’ 
on Bept. 1, followed by a lecture by Prof. A. Brachet 
(Brussels) on the cguses and factors of morpho- 
genesis; other lectures will be given by Prof. L. 
Courvoisier (Berlm) on recent work and views in 
astronomy, by Prof. L. Duparc (Geneva) on the 
Urals from the point of view of geophysics, geology, 
and mining, and by Prof. H. E. Sigerist (Leipzig) on 
Paracelsus in relation to modern thought. The 
general work of the meeting will be divided among 
fourteen sections covering various aspects of science, 
communications for which should be received before 
June 80. All correspondence regarding the meeting 
should be addreased to Dr. Fritz Sarasin, 22 Spital- 
strasse, Bale. 


Taa series of postcards issued by the British 
Museum (Natural History) has received an interesting 
and attractive addition m the form of reproductions 
in colour of illustrations of medieval natural history 
from *“‘ Hortus Sanitatis,’’ printed by Jacob Meyden- 
bach at Mainz in 1491. Of particular interest are the 
drawings of mythological animals, such as the tyras, 
draconopede, sea horse, maricomorion, onocenthaurus 
and orasius, where the artist has had to rely on his 
own Imagination, aided by the writings of classical 
mythology. The illustrations of animals such as the 
hippopotamus, chameleon, cameloleopard and the gteat 
ant, whioh the artist had never seen but had drawn 
from some traveller's description, are extraordinarily 
fascinating in their quaintness. The whole series is 
one of remarkable interest, and it is to be hoped that 
further additions will speedily follow. The ilustre- ` 
tions are very clearly and pleasingly reproduced, and 
well maintain the excellent standard of the ooloured 
postoards already issued by the Museum. 


TEE first number of The Countryman, a new illus- 
trated quarterly review and miscellany of rural life, 
edited and published by J. W. Robertson Scott at 
Idbury, Kingham, Oxford, appeared in April last. It 
is a periodical concerned with the welfare af the men 
and women who live on the land and their cultivation, 
and Has as its object the provision of brisk, timely, and 
authoritative articles, together with skilful and appe- 
tising digests of that practical information in every 
department of rural welfare which is at present 
scattered in books, journals, and papers. - It is non- 
party in character and is intended to be of equal 
interest to men and women, and to help stimulate their 
efforts in the improvement of rural conditions, whether ` 
their activities are concerned with the problems of 
education, housing, village clubs or women’s institutes, 
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eto. Amongst the varied articles in the first number 
are the following: ‘‘ Countryman® Con ipos,”’ 
“The Trees we might have,” “Is the Farmer 

Beat ? ” “ Aerials for Arable,” ‘ The Genteel Cottage,” 
and “ New Rural Talæ,” while authors include Sir 
Daniel Hall, Sir Francis Acland, Mr. Noel Buxton, and 
Sir Charles Bright. A special treatment of country 
books is promised for the second number. 


Tun third issue of the Journal of the Royal Techrftoal 
College, Glasgow, bearing’ the date December 1926, 
is & handsome production, and affords evidence of 
the activity of members of the College ineresearch. 


The contentas range over the #lelds of chemistry, . 


physics, engmeering, metallurgy, and bacteriology. 
An important peper by A. D. Third deals with 
compression losses in nozzles, the method used being 
that of photographing through the: parallel glass 
sides of a diverging nozzle, the faces of which have 
been coated with a layer of a very viscous oil, which 
is thmned or swept away by the jet of air. A. 8. 
Clark describes experiments to determine the relation 
between rapid tensile testa of metals at high tem- 
peratures and their creep limits, whilst O. Sneeden 
has determined the efficiency of arrangements for 
preheating air for furnace combustion. J. H. Andrew 
suggests an explanation of the fact that overheated 
mild steel usually appears on microscopical examina- 
tion to contain more than its actual amount of 
carbon, and R. Hay and R. Higgins make a further 
contribution to the vexed question of the relations 
between austenite and martensite in hardened steels. 
The chemical papers deal with double salt formation, 
the induline dyestuffs, and the activity theory of 
solution, as well as with the preparation of a number 
of organic compounds. A curious photo-electric 
Phenomenon observed by J. B, Somerville on steel 
surfaces suggests further investigation. There are 
other contributions of considerable scientific interest. 


~ ‘THe annual report for 1925-26 of the Department 
of Terrestrial Magnetiam of the Carnegie Institution 
of Washington has recently been published. The 
non-magnetic ship Carnegie was out of commission 
during the year, and such ocean work as was done 
was due to Amundsen’s ship Maud, which is associated 
with the Department in its magnetic worl. Land 
survey work was also mainly in abeyance, though 
two survey perties were at work in Africa and 
America. The ent now maintains two 
magnetic observatories, in Western Australia and in 
Peru, and co-operates in the electric work of the 
Samoa Observatory. Vol. 5 of the Researches of 
the Department, dealing with the ocean work of the 
Carnegie from 19165 until 1921, was published during 
the year, and progress was made in the reduction 
of other observations made in various regions, to be 
‘published in vols. 6 and 7. The Department co- 
operated with the Geophysical Laboratory of the 
Institution in an important research upoh the effect 
of high pressures on the magnetisability of nickel, 
meteoric and other kinds of iron; the high pressures 
are found to reduce the critical temperature, and the 
research seems to preclude the possibility that the 
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earth's magnetism is due to permanent magnetisation 
of the interior. Thè Department has co-operated in 
radio investigation of the high-level conducting layer 
of the atmosphere, and? members of its staff have 
also made researches on problems of atomio physics. 


Tann catalogues of second-hand books, maps, ete., 
numbered respectively 495, 496, and 497, have recently 
reached us fom Mr. F. Edwards, 884 High Street, 
Marylebone, W.1. They deal with publications con- 
cerning “The West Indies,” ‘‘ London and its En- 
virons,” and “The Indian Empire.” Copies-can be 
had free from the publisher upon application. 


Mr. Jamas Tor, 54 South Bridge, Edinburgh, has 
just issued a very full list (No. 215) of books dealing 
with natural history subjecte. Upwards of 2700 
works are catalogued unfler the headings of agriculture 
and husbandry, bees and bee-keeping, botany, ento- 
mology, ferns, forestry, fruit cultuge, fungi, gardening, 
geology and palsontology, grasses, marine and freah- 
water zoology, mosses, natural history (local and 
general), and ornithology. The CROEN is obtainable 
free upon request. 


THE course of lectures on “‘ The Mind ” which was 
delivered this year at King’s College, London, by 
various authors is to be published by Mesars. Longmans 
and Co., Ltd. The subjecta and contributors are as 
follow: Biology, Prof. J.8. Huxley; Physiology, Prof. 
R. J. 8. McDowall; Psychology, Dr. F. A. P. Aveling ; 
Psychotherapy, Dr. J. A. Hadfield; Physica, Prof. 
F. A. Lindemann ; Philosophy, Dr. W. R. Matthews ; 
Education, Prof. J. D. Wilson; A‘sthetics, R. G. 
Collingwood ; Anthropology, Prof. C. G. Seligman; 
and Sociology, Prof. L. T. Hobhouse. 


APPLICATIONS are invited for the following appoint- 
ments, on or before the dates mentioned :—A lecturer 
in engineering and a lecturer in chemistry and phymos 
at Stockport College for Further Education—The 
Principal (June 17). A vioe-principal of the Somerset 
Farm Institute, Cannington—The Principal, Somerset 
Farm Institute, Cannington, near Bridgwater (June 
An assistant pathological chemist at St. Mary’s 
Hospital, Paddington—The Secretary, St. Mary’s 
Hospital, W.2 (June 20)- A part-time demonstrator 
in geology at Bedford College for Women—The 
Secretary, Bedford College for Women, Regent’s Park, 
N.W.1 (June 24). A full-time lecturer in mathematica 
and science in the School of Science and Art, Newark 
—The Principal, School of Saience and Art, London 
Road, Newark-on-Trent (June 25). A vioe-principal 
of the Roya] Agricultural College, Cirencester—Dr. 
J. A. Hanley, The University, Bristol (June $5). A 
professor of technological chemistry in the Manchestgr 
Municipal College of Technology — The Registrar, 
Municipal College of Technology, Manchester (June 
28). An assistant professor of méMallurgy at Uni- 
vemity College of Swansea—The Registrar, University 
College, Swansea (July 2). A bitchemist and a 
hacteriologist at the National Institute for Research 
im Dairyiag—The Secretary, National Instituee for 
Research i in Dairying, Shinfleld, near Reading. 
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s Research Items. ° 


Mani Ramwsronss.—Mr. F. H. Rogers contributes 
to Man for May some valtable notes on ramstones 
in three areas in Mast Africa—Meturu, near Dufile, on 
the Nile, Motul and Laropi, also near Dufile. In 
Metura there are two seta of these stones; one, of 
four stones, is said to have been brought from the 
Bari country by Moyi when flymg from a jealous 
brother—the present chief is sixth in succession from 
Moyi.. As there was 6 good deal of ram when Moyi 
arrived, he gave out that it was on account of these 
stones. The second set of stones congista of ten, which 
have been found from time to time during the reign 
of the present chief. They also are much venerated. 
On account, of their special shape and smoothness 
they are considered to have been moulded by God. 
The stones are kept in & pot and nommally are in 
charge of the chief, but as may be handled safely 
only by boys and old men, he usually deputes some 
one else to guard them and carry out the rain- j 
ceremonieæ. At p t the emia is the chief's 
mother. If the government found it necessary 
to appoint a reigning chief from another family, the 
custody of the stores “still remama im the Hereditary 
rain-making family. ` When the rains fail, a meetin, 
is called under the rudu or sacred tree, & bull is kill 
and eaten, and & ral for the rain-making 
. Geremony is put forward, en the custodian is in- 
structed accordingly. The custodian then kills a 
black sheep and anoints a young member of the 
family, who is under instruction, on the forehead, 
cheet, back of the hands, and dorsum of the feet, 
with fat from the ki . He is then sent to fetch 
water from the River with which the stones 
are carefully washed, first separately, then m the pot. 
They and the pot are then sm with, fat and put 
away after the remainder of the water has been 
poured on them. The ay then goes to sleep for the 

ight, lying prone on his face to ensure an equal dis- 
tribution of rain over the whole country. 


Tes Poysrqun or Furmwos.—In the Phthppime 
Journal of Sotence for March, Juan C. Nafiagas and 
Leon C. Santiago have analysed measurements of 
713 university students, of whom 564 are male and 
149 female. These measurements were not made 
by the authors themselves, and though both seta 
present certain deficiencies, those of the female 
studenta are in partacular especially defective, and 
can scarcely, for the most part, be regarded as signi- 
ficant for the authors’ purpose. The coefficient of 
variation in each group of measurement is such that 
the groups cannot bo regarded as homogeneous. This 
18 aB t be as the regional distribution 
of the students is wide and there is considerable blood 
intermixture, ranging from Filipinos of pure Mala 
type to those of near or distant Chinese and i 
lmeage, as well as hybrids of the varous constituent 
œements of the population. The measurementa here 
analysed are stature, weight with the derivative in- 
dicatiog of buid, and vital oa 
ference, dnd the dérivative index of constitution or 

ustneas. The figures for the Filipmos are com- 
pared with university studenta of Great Britain and 
the United States w 


these are available, the 
military m ents of E , United States, 
and Moagokans North and South China— Korea, 


and Japan; also Siamese civilians. In staturp éhe 
Filipinos correspond with the South Chinese group, 
the measurements Filtpinos 168-3, South China 
168-1, but in all the other measurements they show 


& surp deficiency, both proportidnate and 
abacluta. The authora regard this as an indication 
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ity, chest circum-. 


of serious underdevelopment and malnutrition among 
the studenta, and, as y may be ed as a select 
clase, of - still more serious condition among the 
ave of the inhabitants. The figures relatang to 
the female students, notwithstanding their defects, 
point even more emphatically in the same direction. , 


IOLOGIOAL TUDES AT THE Torrucas.—An 
in ing summary of the work carrıed out at the 
Tortugas Laboratory during the summer of 1926 
is contained in Year Book No. 25, 1925-26, of the 
Carnegie itution of Washington. Investagations 
were conducted by eleven workers, Dr. W. H. Longley 
acting as inistrative officer for the season. 
Floristio studies, both on algw and diatoms, were 


carried out, and the fauna, ially in the case of 
fish and von ea een was investigated. Dr 
Paul Bartsch continued breeding experiments On 


cerions, while a series of interesting experimental 
studies were carried out by other workers. These 
included experiments on the electrical oonduo- 
tivity in the alga, Valonia; on the behaviour of 
trematode larvæ; on the organisation of echinoderm 
ogge; and on tion in the starfish, Linckia. 

orki with the mioro-manipulation parastus 
designe by himself, Dr. C. V. Taylor, toge with 
D. Tennent and D. M. Whitaker, found, as-a result 
of work on the eggs of Lytechenss variegatus, that, In 
Opposition to Boveri’s classic observations, there is 
no localisation of micromere-forming ial nor 
any evidence that this substance has been differentiated 
before fertilisation. They fouhd evidence, however, 
of the differentiation of ectoderm-forming substance 


over the entire surface of the even before fertilisa- 
tion, the endoderm substande excluded from the 
superficial layers of the . d. Valentine’s work 


on regeneration in Lino revealed a number of 
E Pos notably that, though sutotomised 
arms in this genus can regenerate an entire animal, 
this did not ocour after isolated arms had been cut 
off, also that the latent period before the beginning 
of regeneration, where an arm only was concerned, was 
about a third of that necessary when a part of the 
diso was involved. Where arms were amputated at 
various levels the buds which developed nearest the 
diso grew most quickly. - 


A PARASITA oF THA QREmNHOUSE Waits-FLy.— 
In the Bulletin of Mmtomologioal Research, vol. 17, 
Part 3, March 1027, Mr. E. R. Speyer. of the Cheshunt 
Research Station, gives an account of the life-history 
SF a evil Ghaleid. aris ormosa, which pearasitises 
the common greenhouse white-fly. It appears that 
an individual female Encarsia may lay ita eggs in 
the pups of fifty or more of its host. The parasitic 
larve thet from theses destroy the 
white-fly pupæ : the skins of the latter become black, 
and this feature distinguishes the parasitised pups 
from normal white es and .pupe. The parte 
thrives best at high tem and is probably a 
tropical insect possibly nmported into Great Britain 
from India. It is noteworthy that fumigation with 
hydrocyanic acid gas as practised commercially for 
the control of the white-fly is stated to leave the 
parasites unaffected. Whether this insect can be 
utilised as an i method of controlling the 
white-fly if would be premature to decide, as the 
author mentions, for example, that it is uncertam 
how it passes the winter, if mdeed it is able to do so 
in Great Britain, without artificial heat. The species 
is parthenogenetic, males are scarce, and have so 
far only been found under conditions that were 
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i by low temperatures m September and 
ctober. In a glasshouse that was specially Ifpated 
over the same periods, no males could be found. 
It appears probable, as in some other chalcids, that 
males play an insi cant rôle in the economy ‘of 
thb ies and that habitual parthenogenesis prevails. 
This latter feature ıs an advantage from the economic 
int of view, m that pairmg has not been 
or and the insect evidently reproduces freely and 
would require comparatively little attention. 


d 
Pras: Corron Puant.—M. A. Bailey and T. Trought, 
of the Egyptian Mini of Agriculture, working alo 
the anode see ee introduced by Dr. W. 
Lawrehoe Balls, have made some considerdble contri- 
bution to our knowledge of the development of the 
cotton plant (Technical and Scientific Series Bulletin, 
No. 60, Ministry of Agriculture of t). They 
adduce evidence to show that the normal period of 
development of a flower bud of cotton in Egypt 1s not 
leas than 42 days, and the period i for boll 
development about 52 days. The develonment af the 
sympodial flowering branch is traced from an early 
, and it is shown that the four succeeding inter- 
nodes are laid down before the first internode has 
reached its final length. The existence of regular 
flowering intervals in tian cotton plants is 
demonstrated, and the intervals are shown to be of a 
similar order to those found by Harlan in the case of 
Sea Island cotton. Balls has directed attention to 
the fact that the daily flowering curves for a group of 
plants exhibit marked fluctuations from day ie da i 
and further, that the curves for two different crops of 
cotton grown apart often exhibit a marked concord- 
ance in their fluctuations, to explain which he suggests 
some fluctuating environmental factor with a wide 
range of influence, e.g. day and night temperatures 
slope Hi commencement of flower-bud develop- 
ment. e present authors are unable to confirm 
this suggestion, and data are given to show that the 
minimum temperatures which occur when the bud 
primordia are being differentiated have no effect on 
the length of the interval between the flowers which 
open about 42 days later. They conalude from their 
evidence that flower-bud shedding is not only the 
aed ie factor affecting the fluctuations of average 
owerlng curves, but also one of the most important 
factors affecting the yield of cotton in Egypt at the 
present time. A further paper on the nature and 
effect of bud shedding is promised. 


CHROMO8OAŒS or Piazons.—A study of the chromo- 
somes of me Deon by Mr. Kan Oguma (Jour. Coll. 
Agric. Ho ido Imp. Univ., Sapporo, Ja vol. 
16, part 6), yields some interesting ta. In 
counting the chromosomes from seven embryos 
belonging to four clutches of eggs, four embryos had 
61 chromosomes and three 62, imcluding in each 
oase six very mifiute pars. The unpaired or X- 
chromosome 18 & large one. In the spermatogonia 
of adult males, 62 ohromosomes were counted, 
including two (XX) of the maximum size. These 
numbers are much higher than those found in early 
studies of the pigeon, ın which the chromosomes 
were lumped ti insufficient fixation. Also 
there is no evidence of a double reduction division, 
as reported by Guyer. These chromosome conditions 
indicate that the female is the heterozygous sex, 
which is in harmony with the etic evidence for 
birds. It has long been held t each clutch of 
eggs in the pigeon produces one male and one female, 
but in 50 clutches examined both were of the 
same sex as often as they were of erent sexes. 
Contrary to the description of the chromosomes of 
fowls by Hanoe, no fragmentation of chromosomes 


No. 3006, Vor. 119] 


is found in the pigeon. Similarities between the 
chromosome groupS of birds and reptiles (lizards) 
have. been pointed out, each ene both macro- 
and miocro-chromosomess; but birds have also some 
chromosomes of intermediate size. 


Sucar Buer.—The fourth Rothamsted Conference 
(London: Ernest Benn, Ltd, 1927) deals with the 
culture and manuring of sugar beet. Some account 
of continental practice ıs given, which though of 
great value to the ish farmer, must be thoroughly 
tested under local conditions before it can be used 
to full advan Tht yield of beets in and 18 
at present unsatisfactory though the quality 1s good, 
but under existing terms of contract the total yield 
is of greater. importance provided both conditions 
cannot be realised simultaneously. The methods of 
cultivation of the crop require much further. experi- 
mental work. The question of manurial treatment 
18 leas urgent, though latter has yet to be correlated 
with the varied conditions of soil and climate in 
Britain. The suitability of climatic conditions for 
growing sugar beet in and® seems indisputable, 
and points to the poambility of success for the industry. 


Woop Pup FROM Pornarn.—S8cience Service has 
issued an illustrated popular account of recent 
experiments in mo poplar trees to produce a 
rapidly wing hybrid tree for the production of 
wood bale, Poplar gives a higher quality of paper 
than spruce, and the rapid depletion of forests for 
the production of wood pulp has led to this attempt 
to regenerate foresta at a more rapid rate. Hybnd 
vigour is a well-known fact, observed by Darwin. 
Although the cause remains somewhat obscure, 
certain hybmd walnuts have long been known to 
grow at arapid rate, and the best of these hybrid 


plars are said to be capable of to a 
dan eter of 18 inchæ in 18 an s 100 
cords of wood to the acre. will plenty of 


need for them, as the United States consumed a total 
of 5,565,831 tons of wood pulp in 1925. Once 
produced, the hybrids can readily be multiplied by 
cuttings, since they root as readily as willows. This 
is probably the first attempt to increase wood produc- 
tion by breeding methods, and it may lead to large 
resulta. - 


New Srrors OF MOLLUBOA IN THE UNITED STATES 
NatriowaL Muszoum.—The veteran Dr. Dall (now, 
alas, deceased), in continuation of similar work on the 
game Imes, publishes some diagnoses of undescribed 
new species of mollusca in the collection of the United 
States National Museum. The shells dealt with 
belong to the Scaphopoda, Gastropoda, and Poly- 
placophora. Unfortunately the deacriptions are not 
accom ed by figures, which would have added to 
the 


ue of the paper. 


EARTHQUAKES AND THE TILTING OF THE GROUND. 
—For some years before the Japanese earthquake 
of 1923, ph records revealed a céntimuous 
depreasion of the coast of Sag&mi Bay. ig was 
succeeded by a period of repose, and then came the 
great oo a and with ıt a marked elevatio of 
the coast (NATURE, vol. 119, p. 264). Led by these 
observations, Mr. M. Ishimoto ted a pair of 
horizontal pendulums of the Zollnér type in a cellar 
of the Impenal University of Tokyo in ordey to 
determine if ady tilting occurred ore or r 
earthquakes. He has recently published a preliminary 
paper on the observations o last summer (Bulletin 
of the E Research Institute, Tokyo, “vol. 2, 
1927, pp. 1-12). The principal change of inclination 
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_is diurnal, and open follows the change of er- 


temperature. When t earthquakes occur, the 
instrument shows no Sea Ee of melmation. But 
after some near earthquakes ¢he record shows a slight 
change, either of elevation or depreasion, in the 
direction of the epicentres. One observation may 
prove of considerable interest. On Aug. 3 a strong 
earthquake occurred with ita epicentre in Tokyo Bay 
and 33 miles south of cag Two weeks before, 
there was an anomaly in the N.-S. component in- 
dependent of the diurnal variation. Just before the 
earthquake, the pendulum indicated’no change. After 
it, the record was lost owing to the fracture of the 
suspending quartz-fibree. ° 


INTERFERENCH OF RapIo-Wavas.—In the Zeit- 


schrift fur Hochfrequensiechnik of December last, E. 
Quiick disousases the interference which is uced 
when. ufing high- enoy radio-waves, by WAVes 


which have travelled one Tp on the eerth with 


j as to 
an interference of this kind. The Telefunken Com- 
pany investi the phenomena and proved con- 


vestigated 
clusively that the waves did travel round the world 
In opposite directions. ing that the velocity 


of the waves is the same as that of light—8 x 10% om., 


per second—the difference between the lengths of 
hs of the two waves comes out to about 

0:096 of a 
second. In another experiment a aaa transmitted 


first signal came di over a few kilometres ; 
the second was given the waves which had 
travelled round the worl The time lag between 
them showed that’if the waves had travelled with 
the velocity of light at a height of 182 kilometres 
above the earth's surface, the tme difference between 
the arrivals of the si would have been the same. 
It is curious that this so-called ‘echo’ effect has 
only been observed when -using wavelengths lying 
between 15 metres and 22 metres. Further in i 
tion of this phenomenon may throw light on 
method of the propagation of the waves ugh the 
upper atmosphere. 


PIRZO0-HLEOTRIOITY OF QuaRTz.—A new in i 
tion by L. H. Dawson of the piezo-electric properties 
of orystalline has brought to light a number 
of fresh facta (Physical Review, 39, p. 532; 1927). 
When a parallelopiped cut with an electric axis 
normal to a 


for example, temporary transition to thé § modifica- 
tion, The accepted Curie constant is only an average 
value when areas are employed. The curved 
surface of & cylinder the end of which was parallel 
paleo Pegs the electric axes showed. three positive 
areas three negwtive areas, spaced symmetrically, 
providing a way of finding the electric ares when 
onfy the optic axis was known. When the tempera- 
ture was varied, the piezo-electric affect ugh 
a maximum at 60° C., and the cooling curves showed 
a lag. All the were cut under exceptionally 

conditions, and appeared free from flaws when 
examined paT, The results seem to be consistent 
with the idea that large are not perfectly 
formed, for whioh there is independent evidence from 
X-ray*analysis, but the author considers that it will 
be difficult to account for them.completely with the 
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. that a close determination of the mode of 


present knowledge of the -molecular structure of 


COMPUTING Macuines.—Computing machines of 
various kinds have become part of the normal equip- 
ment of most scientific departments and large busmess 
firms. It is of especial interest, therefore, to examine 
the relative merits of these machines. In a lecture 
delivered under the auspices of the Office j 
Users’ Agsociation on Feb. 15, Dr. L. J. Comrie 
periprms this useful function. According to him the 
ideal machine should perform all the operations with 
equal facility (addimg’or listing machines m , are 
deficient in this respect), the result should be 
visible mmamediately on completion of the operation. 
The keyboard should be uniform to touch for all 
numbers, and should not allow two keys to lock 
simultaneously. Moreover, it should not be necessary 
to reverse a special lever for subtraction, or, as m the 
case of most arithmometers, should the I 
require to be lifted at any stage; there should 
tens transmission thfoughout the multipher and 
product registers, and ıt should have a sight dial. A 
number of other important points are t with and 
the various machines are classified according to 
whether or not they these characteristics. 
In the case of the hand-operated barrel-type machine, 
Dr. Comrie: holds that the Nova Brunsviga stands 
out above the others, but with the electrically operated 
machine the case is not so clear: Dr. Comrie evidentl 
in his merit classification has in mind the use of su 
a machine in a department where second saved 
m the computation is of importance. this is 80 
in large insurance offices, and even in statistical and. 
mathematical laboratories, the ordinary scientific 
worker is not so pressed usually that he requires to 
consider a mmute or so gained on a long qaloulation. 
Where the machine is to undergo strenuous operation 
of the contemplated, the life of the machine, 
wear and tear and elastic fati become important- 
considerations. These factors do not appear to have 
been dealt with by the lecturer. 


Fuamwa Moviearent.—Among the amount of 
work oarried out by the Safety in ea Research 
Board, one of the most important subjects is the study 
of the p ion of flame in ol vessels. 
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principal methods -used in the study of flame move- 
ment. Although the earlier methods enabled the 
gala E aan it was not until 

method of anapshot photography had been devised 
tion 
could be‘made. This method is fully described in the 
paper, and is illustrated by means of a number of 
excellent plates. 


ANALYSIS OF OosL.—We have eeceived a copy of 
the report on the methods of analysis of coal which 
has been prepared by the Fuel Research Division of 
the Department of Scientific and Industrial Research. 
The methods which ths report (London: HM. 
Stationery Office, 1927. 9d. net) describes have bean 
adopted by the Research Department for the purpose 
of ita work on coal, and it is hoped that they will 
be adopted erally by analysts throughout Great 
Batain ea (hat ell multe’ of oal rescarsh aay 
strictly comparable. The pe contains detail 
information’ with regard to the analysis, and the 
determination of the ing index the calorific 
value of a given sample of coal. Two methods of 
carbonisation assay are described, and an example 
illustrating the form in which an analysis should be 
reported is included. 
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The New Science School at Clifton College. 
the devel t of the teachmg of genre is well known to aoientafic workers. The total 
hares in SP Clifton College a ER the | cost of the scheme is estimated at £50,000; and Mr. 


eathest days, played a very important . For- 
tunate in possessing a succession of sympathetic head- 
masters, and m I the services of men like 


Debus, Wo Sir William Tilden, Shenstone, 
and Rintoul, Clifton rapidly ee a reputation 
for sound: scientific education, and exerted a powerful 
influence upon contemporary educational pracigoe. 
Laboratories were built and well equipped, and there 
was & constant stream of visitors to see what were 
then the latest developments of the new movement. 





Whatley was able to ann$unoce at the opening of the 
Aore by the Prince of Wales on June 2 that four- 
fifths of this amount, or £40,000, had already been 
This satisfactory result is due almost entirely 
to the unaided efforts of the Right Hon. J. H. 
Whitley, Speaker of the Howse of Commons, who 
has interested himself pèrsonally in the scheme from 
the outset. 

The new buildings arg the outcome of a number of 
alternative designs. The preservation of the Close 


given. 
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Fig. 1.—The new Scienco School, Ciifton College. i 
o 


At this time the College far outdistanoed qther 
schoola in accommodation for science mg, 
but, like many other pioneers, it has since been 

behind by those to whom it pointed the way. Some 
expansions and improvements were made time 
to time, but finally the buildmgs became so much 
out-of-date and inadequate to the needs of the school 
that new and extensive premises were a necessity. 
When, thanks to the inituatrve of Mr. Norman 
Whatley, the present headmaster, the problem was 
at length seriously taken in hand, it was resolved 
to erect an entirely new science block, worthy of 
the tradition of e school, and one, too, which 
should restore to Clifton its former position m the 
van. 
call for funds, and sufficient was soon forthcoming 
to allow the council to proceed with the scheme. 
A stroke of fortune came at once, in that 
pore Do le to secure the services as architect 
of Mr. Alan E. Munby, whose genius in this particular 

No. 3008, Vor. 119] 


‘partial basement and parti 
Old Cliftonians responded generofisly to the |- 


for games was regarded as all-important, and this 
accounts for the somewhat receased position of the 
‘buildings, which cover a considerable und area. 
The frontage to the Close is shown in Fig. 1. Few 
modern science buildings are erected in the Gothic 
style, but in this instance it was felt that the archg- 
tectural surroundmgs of the College left no possible 
alternative, and by the adoption of a late period in 
this style, the difficulty of securing, the are hatural 
light necessary has been met satisfactorily. Bath- 
stone has been employed, with local stone for genefal 
walling, as used in o college pane ; 
The design comprises two princi oors with a 
a second storey. The 
extreme length of the building is some 160 ft. and 
the breadth about 64 ft. As shown on the p 
(Fig. 2), there is a central block, which contains the 
laboratories and their adjuncts, with two wings of 
two storeys only, devoted to four lecture - oma. 
This plan illustrates the first (chemistry) floor, as 
a 


872 


Foor, tho more technical details than the ground 
oor, the plan of which 18 | similar? 


Os. 


The old agcommodation consists of one laboratory 
and two lecture-rooms. ‘The latter will just sufice— 
with difficulty—for the theoretical classes, but the 
laboratory and ato places are eatly over- 
crowdexl. Clie aa k t06 large, for Re laborato 
follow one another conhtmuously, so that the distri- 
bution and collection of -ap tus seriously curtail 
the short tame available for work, and no experiment 
can be left set to be finished later. The school is 
well equipped with apparatus for thts single physical 
laboratory, but lack of ce and the vibration of 
the floor render the use of the more delicate instru- 
ments practically impossible. In the new Science 
School, the ground floor is devoted to physics, and 
comprises two elementary laboratories on the frontage, 
40 ft. by 32 ft., on erther sideeof the central entrance. -~ 
The latter gives acosas to'a corridor, at the ends of 


l 
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the water, gas, and electric current are brought to 
convgnient point on the walls. The adjoming store- 
room can be darkened for use a3 an optical room. All 
the working rooms are provided with gas; water, and 
steam supplies, and, as is n in the teaching 
of modern physica, liberal electrical supples, mm- 
cluding mam and low-voltage alternatmg current, 
and direct current distmbuted from a battery in the 
basement by a switchboard ially designed to 
give to each room tely a range of voltages 
witk equal distmbution of loads among the cells 
of the battery. All pipes and other bench gees 
are non-magnetic. Fırm supports to 

mechanical apparatus have been built in 
and ceili at convenient places. The a 
the whole of the physics section 18 of maple blocks on 
concrete, to ensure complete absence of vibration. 


CHEMISTRY. 


The first floor (illustrated in Fig. 2) is devoted 
mainly to chemistry, but there is also a biological 


Fia. 2—Plan of first floor of new Bence Schcol, Oltttan College. 


which are the two lecture-rooms with p tion 
rooms attached. Separate external sh ere the 
preparation rooms is given by doors to the corridor 
terminations. On the other side of the corridor are, 
on the right, an advanced laboratory, 37 ft. by 20 ft., 
with adjoming store, and on the left of the central 
staircase & ir workshop 17 ft. by 20 ft., and a 
master’s room 19 ft. by 20 ft. A research room and 
a photographic dark-room are algo provided on this 
for 


The two iet laboratories are well lighted, 
and arg spaced ə accommodation for classes of 
80-36; titey azo lelge enough to store the ‘nevessary 
apparatus so’ that it is properly protected and easy 
to distribute. The apparatus drawers are uniform 
in size with those of the main physical store-roem, 80 
that a complete ghange of a tus for each’ term’s 
work may be effected with the minimum trouble and 
ine very short time. The benches are fixed, as the 
rooms will be uséd for large classes for short periods. 

The ee for advanced work has been care- 
fully gemgned to meet the’ requirements,of higher 
certificate and university scholarahip candidates. 
Tt has movable tables, to render’ it more elastic, and 
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laboratory designed to accommodate 15 to 20 boys. 
In the l arrangement of the lecture - rooms 
advan laboratory and elementary laboratories, 
this floor resembles the one below. The T 
occupied on the ground floor by the entrance h 
however, usefully employed on the chemistry floor 
m provi & balance room and , common 
to both elementary laboratories. The dispensary, 
in which laboratory assistants are constantly on 
duty, serves as a bution room and store for 
common apparatus. 

The lecture-rooms will each hold sixty boys with 
ease and comfort; the average sets are af oouree 
only about balf this arze, but a large oe ee 
easels two seta to be taken together upon special 
occasions such as lantern lectures or particular 
topics, and will also accommodate sectional meetmgs 
of the scientific society. lecture -rooms are 
also much pleasanter. m that the atmosphere of a 
small room, however efficiently ventilated, may 
become, distinctly unfitted for boys during lectures 
on chlorine, phosphine, ete. In planning school 
laboratories and science rooms, too little considera- 
tion is often given to the fact that young people 


pe 
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are in general much more sensitive to fumes, poison- 
ons gases, and other similar effluvia, than are Many 
ulta. 

This mportant point has been borne in mind in 
the design of the elementary laboratories, where 
sufficient fume-cupboards have been erected o 
aldng the windows) to provide for the whole class 
when working upon unpleasant substances. The 
cupboards are themselves efficiently ventilated, #0 
tHat it is hoped that the air of the laboratories 
may remain fresh even in the most adverse curom- 
stances. 

In the balance-room the balances are enclosed in 
dey built as of the fittings. They are 
placed on stable benches, which are wide tnough to 
take open exercise books immediately in front of the 
balances. 

The advanced laboratory will provide good working 


accommmodation for twenty oe A stone slab, 
be used for cor- 


all filter-pumps are worked, 
laboratory circuit, but from &® 86 


municating with the town main in the adjoining road. 
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, BIoLoey. 

At present, biology is taught mainly in the junior 
school and the lower forms of the semor school; the 
biological laboratory in the new building ir a small 
room (to hold eighteen or so) for the accommodation 
of the class of First M.B. candidates. Should further 
space be required for biology in the future, a large 
room on the second floor, to be used temporarily for 
physical geography, has been huilt in such a way that 
ita conversion to a biological laboratory could be 
carried out with very little difloulty or expense. 

The chemustry floor includes, in addition to the 
rooms already mentioned, a polarimeter room and & 
room—partly office, partly private. laboratory—for 
the head of the science de t. By reducing 
the corridor height on this floor some cross lighting 
and ventalation been made possible. 


Tam Sorgnom LIBRARY. 


The most attractive room in the bwlding is the 
lib , on the second floor. A large and airy room, 
it is floored and fitted throughout m reams may, 
perhaps, be claimed without exaggeration that the 
emphasis now laid in schools upon the humanistic 

t of science has been largely due to Clifton 
influence; and it is therefore not surprising to find 
that the suence library at the Coll inclu @ rich 
selection of classical smentific books and memoirs, 
which will at length find a home worthy of them. 





The Royal Observatory, Greenwich. 
ANNUAL VISITATION. 


HE annual visitation of the Royal Observatory 

took place on the afternoon of Fnday, June 3; 

the usual Saturday.date bemg changed owing to the 
Whitsun holiday. 

The Astronomer Royal presented his report, which 
deala with the work of the observatory for the Abas 
ended May 10, 1927. The usual observations of the 
sun, moon, planeta, and fundamental stars are being 
continued with the Transit Circle ; also of stars 
brighter than mag. 8-0 between N. Decl. 32° and 64°, 
kad the stars selected for comparison with Eros at 
the opposition of 1931. The corrections to Brown’s 
Tables of the moon ın 1926 were + 6-5" m longi- 
tude, and — 0:8” in latatude; they have been slow! 
rn peas aS the Tables were first used, m 1923. 
Mr. Cullen made a redetermination of the declina- 
tions and proper motions of the brighter stars, from. 
observations made with the instrument See 
whole interval since ite erection ın 1850. He finds for 
the correction to Bose + 0-33” + 0 0068" (t - 1925 0). 

The Altazimuth has also been used in recent years 
to find the correction to Boss’s declinations from 
observations in the Pmme Vertical ; the values found 
are +020, +0 , +0457, +0-51” at dechnations 
45°, 35°, 25°, 15° respectively. Thess are intermediate 
between the values given b Raymond and Echel- 


pao 

e Cookson eae Telescope has been borrowed 
from the Observatory of Cambri for a third period 
of seven years; it 18 used for determining latitude 
vanation and the constant of aberration. The 
reductions for the second seven years are nearly 
completed. 

Fourteen completed determinations, of stellar 

have been made during the year with the 
6-inch refractor, bringing the total up to 330. 

The 30-inch reflector has been used for a determins- 
tion of the effectave temperatures of stars of early 
type; the results for twenty-two stars have recently 

‘been published in the Mon. Not. R.A.S. The mstru- 
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ment has also been used by Mr. Merton for photo- 
grapaing comets Comas Sola, Stearns, Pons-Winnecke, 
end Grigg-Skjellerup. 

Plates are being taken with the Astrographic 
Equatorial for determining proper motions by com- 
parison with those taken twenty-five to thirty years 

. The work is now nearly complete from declina- 
tion 65° to 71°. Dr. H. Groot is also examining the 
astrographic plates for detecting double stars on 
them. e has found 187 pairs with separation less 
than 5 seconds ın the zones 65° to 71°. Mr. Merton 
mounted two aeroplane lenses of 20 inches focus, 
working at F/5-6 on the tube of the astrographic 
telescope. These have proved very useful for photo- 
Hal Seagate ; at T with a similar lens that 

. F. J. Hargreaves otographed comet Grigg- 
R in advance of Harvard and Yerkes Obsarva: 

ries. 

The sun was photographed on 251 days; most 
of the missing days are filled by photographs taken 
at tho Cape or Kodaikanal; solar activity has been 
considerable, but with marked depressions at times. 
Between May and January there were ten naked-eye 

ups: but since January there have been no very 

o spots. Messra. Ross have supplied new en- 
larging lenses for both the photoheliographs, whyh 
improve the definitzaon at the sun’s limb. 

e late Mr. W. H. Wesley made drawi of the 
corona from the Greenwich expeditions’ aoto phs 
of 1898, 1900, 1901, 1905; also from Mr. MoClocn's 
of 1908. Mise A. M. D. Crommelin made sirlar 
dra of the eclipses of 1914, 1919. These have 
been reproduced in the Phtlosophtical Transacitons, 
Series A, vol. 22. Mr. Davidson ‘ind Col. Stratton 
have discussed the photographs obtamed in Sumgtra 
in 1926. The results will shortly appear in the 
R.A.S. Memorrs. 

A from the observatory will visit Giggleswick 
for ediipee of June 29. The programme rfcluces 
comparison of the intensities of certain calcium lines, 
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the of the chromosphere from D to the 
extreme red, and direct photography of the corona. 
Mr. Greaves and Mr. Witchell are viewing the eclipse 
from an seroplane. ° 
The magnetic observations are now all made at 
Abinger; the mean values of the elements for 1926 
are: Decl. W. 18° 10:4’; Hor. Foroe, 0-18581; Vert. 
Foroe, 0°42947; Dip, 66° 36:2’. Comparison of 
etic disturbances, as recorded at Greenwich and 
Abinger shows that the latter are smaller by about 
3 per cent. The quinquennial revision of the Admiralty 
magnetic charts was carried out, and isogonals for 
1927°5 adopted. After some n improvements 
in the insulation, the Schuster-8mith cou eto- 
meter was adopted as the standard from February 
last. A redetermination of the moment of inertia of 
Dr. W. Watson’s standard oylinder gave a reult 
identical with his value found in 1903; this cylinder 


is now adopted as & stan 
The follo ties aia are for the year 
ended on Apfil 30. ‘The average is that of the seventy- 


five years 1841-1915: Temperature 50:2°, 

- ‘0°6° above the av Mean’ daily movement 
the air, 284 miles, just the a value. Bright 
sunshine, 1320 hours, being 29-7 per cent. of possible 
amount. Rainfall, 28°20 inches, being 3:96 above 


ave The wettest month was November, 4°77 
inc ; the driest December, 0°38 inchee. 

Two standard sidereal clocks (Shortt Nos. 3 and 11) 
have been in use since July; during the last fifty da 
their rates have been aves comcident, and the cloc 
have never differed by more than 0:055. A mean 
time olook of the Shortt t has been ordered, which 
will be used for the distributaon of radio time- 

i through the Rugby Station. Rhythmic signals 

be sent at 108 and 185. 

e observatory took part in the radio longitude 

pagn last autumn. Advanoe copies of the time- 
determinations and the times of receipt of radio 
signals kave been printed and tea. The 
corrections to the adopted longitudes of Paris and 
Washi n & to be leas than 0:02". The 
longitude of Pul ovo was determined by the Russian 
observers as 25 1™ 18:5728, i 

Allusion is`made in the report to Mr. G. Merton’s 
researches on the comet Gngg-Skjellerup, published 
as an R.A.S. Memoir. The observ perihelion 
passage was earlier than the predicted time by 0:2 


da 

Dr. A. C. D. Crommelin retired from the Observatory 
on May 10, after thirty-six years’ service (see NATURE, 
May 28, p. 790). 
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South-Eastern Union of Scientific Societies. 


ANNUAL CONGRESS. 


ðf the South- 
t. Leonards-on-Sea 
ident being Dr. A. B. Rendle, 
whose addreas was devoted to “ The Flora of Sussex, 
Past and Present.” The Wealden flora dates from 
the fourth continental iod. ‘Tree-ferns and other 
ferns comprise twenty- out of the seventy species 
of Weal plants known, a flora represanting a 
moist, warm, and possibly tropical climate. In a 
peper by Dr. E. J. Salisbury it was shown that the 
ere t had become extinct in certain countries or 
definitely diminished numbered 294, or about 
asar cent. of the total British flora, although 
ing for the whole country those that had become 
actually extinct was asurpmaingly small.. About 
eighteen or twenty seaside plants were disappearing, 
rmoipally by indiscriminate picking of the flowers. 
e was believed to have been first offered for 
sale at Covent Garden in 1875, and this came from 
Pevensey. Members were surprised at the quantity 
seen in flower on the beaches east of Hastings. The 
Mayor of Hastings, an enthusiastic botanist, read a 
paper of much mterest on the “ Weeds of a St. 
nards Garden.” 
In the Zoological Section Prof. E. W. MacBride 
ve an address on “The Origin and Nature of 
utations,” a subject he has made peeuliarly his own. 
He defined mutations as conspicuous deviations from 
t¥pe which occurred suddenly without obvious cause 
and were inherited, most of them, however, 
being failures m the pomt of view af natural 


THE thirty-second annual oo 
Eastem Union was held at 
on June 25-28, the 


selection.” Reference was made to Tornier’s theory. 


thgt abnormal variations are due to the environment 
in which tha were laid and fertilised. The 
aaeoa of thie Geakening. oL ihe pent could be - 
nised in the cheracters of domestic breeds of d 
animals. Evil conditions surrounding the egg rapidly 
preduced mutations, and quickly as they come’ tliey 
as qulokly go. ane 

In a paper entitled “ Territory in Bird-Life,’’ Prof. 
C. Ligyd Morgan dealt with habit of birds to 
-. separate from the flock in early spring to enter upon 

their territory period. Dealing particularly with the 
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lapwi he said that so long as the birds were in 
flocks the behaviour of all the male birds was much 
the same, and no marked hostility was shown, but 
directly they got mto the territory phase hostilities 
broke out. If a cold snap came after a warm period, 
the males resorted to the flock-phase and all became 
Pre fmendly once more. When once a male 
fixed his territory he sang his best to attract the 
females to his area, but the males were warned off, 
and their presence in his territory was resented. The 
female that joined him was just as jealous as he was. 
How the termtory was defined 1s a subject for further 
examination, but evidently it was a di ive factor 

of some sort. ; 
In the Geological Section, Mr. H. B. Milner chose 
for his addreas “ The Weald-Boulonnais Section of the 
ish Channel,” and with the assistance of carefully 


“prepared plans showed the structure of the submarine 


ridges in the Channel area. : With the help obtained 
from Admiralty charts he was able to show that the 
gravel and other banks themselves In a re- 
markablp manner on the lines of the Armorican 
foldings which are s0.well shown in the structure of 
the chalk downs and the Wealden rocks. It was also 
seen from the charts that near the French coast 
there was a remarkable gorge stgstching away from 
near Cape Blanc Nez to the North Sea, which was 
clearly an old drainage Hne, and may have some 
connexion with the river system which existed before 
the Dover Strait was pierced. There is an important 
bank off Dimgeness, called by the French “ Roo 
d’Angleterre’', and ıt may be that heré is an uprise 
of the Wealden rocks which underlie the Nees. A 

per by Dr. W. M. Whittard was read on “ Fossil 
V crisbraton from the Weald.” i 

A large of geologi visited Mr. Lewis 
Abbotts oellection at 8 Grand Parede, attracted 
thither by the discoveries made RA Mr. Abbott when 
the ground was excavated for the buildiñg of the 
White Rock Pavilion. White Rock proves to be a 
white marl comparable to the Boulder 
Clay of elaewhere, containing many foreign boulders, 
ad evidencing widespread glacial action. A large 
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‘hand-axe’ was found in the marl, and the implement 
was striated on ita worked faces. If the per pyers 
of the section were found the remains o rite - 
middens, these being of later date than the glacial 
marl. The marl had been visited by officers of the 
Geological Survey, and they had accepted the glacial 
interpretation of the marl. In the construction of the 
new road here the Wadhurst Clay had been laid bare, 
and a whorl of a t ro was shown which 
had bean obtamed thence. e mollusc must have 


been several feet lo Several of the best IrAens 
obtamed by Mr. Abbott have been for the 
Geological Museum. The glaciation of the south of 


England must now be an accepted fact. 
public evening lantern lecture was given by Mr. 
Edward A. Martih on ‘‘ Some Atmenities of the South 
Downs ” at the White Rook Pavilion, where there was 
a large attendance. A fascinating cinema natural 
history lecture was given by Dr. Clarence Tierney to & 
audience of children, and Mr. E. J. Bedford 
addressed another juvenile audience on “ Wild 
Flowers.” 7 
The Union was stated to comprise seventy-eight 
societies, almost all of whom sent delegates to the 
Co and in addition there were many individual 
members of these societies present, whilst the Congress 
was also supported by a large number of the towns- 
ple, and the Hastings and St. Leonards Natural 
Prstory Society, at whose invitation the Congress 
was held there. At the Representatives’ Meeting 
(the hament of the Union) an invitation was 
brought from Rochester to hold next year’s Congress 
at that city, when the local natural Renn society 
will celebrate ita jubilee. The honorary secretary 
announced that Sir Martin Conway had accepted the 
post of president for 1928. 


University and Educational Intelligence., 


BremingHam —The chair of physiology, which will 
be vacated by the retirement of Prof. E. Wace Carlier 
at the end of the pe session, is to be filled by the 
appointment of . I. de B Daly, lecturer ın~ 

rmental physiology in e Welsh National 
ool of Medicine, University of Wales, Cardiff. 

The following are to be among the recipients of the 
honorary degree of LL.D. on July 2: Sir Arthur 
Schuster, honorary professor of physics in the Univer- 
sity of Manchester; Dr. A. C. Seward, Downing 

rofeasor of botany in the University of Cambridge ; 
f. Arthur Lapworth, professor of chemistry, 
University of Manchester ; Sir David Ferrier, emeritus 
rofeasor of neuropathology, King's College, “London ; 
bir Watson Cheyne, Bart., and Bir Walter Fletcher, 
Secretary of the Medical Research Council. 


CaMBRIDGE.—Tlfe Rev. G. A. Weekes, Master of 
Sidney Sussex College, has been re-elected Vice- 
Chancellor for the ensuing academic year. Major 
P. A. MacMahon has been appomted Rouse Ball 
Lecturer, and will lecture on June 7 on “‘ The Present 
is of Knowledge of the Theory of Determinants.” 

. L. A. Pars, Jesus College, and Mr. H. A. 
Newman, St. John’s College, have been elected 
university lecturers m mathematics. 

Dr. Ernest Brown has been appointed to represent 
the Umvermty at the centenary of the University of 
Toronto. : z 


EpInBURGH.—The Senatus Academicus has agreed 
to offer the Degree of Doctor of Laws to the following, 
for conferment at the Special Graduation Ceremonial 
on July 20, on the occasion of the visit to Edinburgh 
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of the British Medical Association: Lord Dawson of 
Penn, Physician uf O to His Majesty the 
; Dr. A. Donald (Manchester); Dr. C. E. Douglas 
(Cupar); Sir William @ale-White (London) ; ; 
R. G. a a ); Dr. W. Hunter 
(London); Dr. T. Milroy ee Sir Berkele 
Moynihan, Bart. (Leeds); Sır J. H. Parsons (London); 
Sir Humphry Rolleston, Bart. (Cambridge); Dr. 
G. F. Stall (London); Mr. W. Trotter (London); Sir 
Almroth Wnghbt (London); “Prof. Vittorio Ascoli, 
oe of clinical medicine, Rome; M. Jules 
ordet, director of the Pasteur Institute, Brussels ; 
Prof. Harvey Cushing, profeasor of surgery, Harvard 
University ; Préf. C. L. Dana, professor of nervous 
diseasea, Cornell University ; rof. Knud Faber, 
rofessor of medicine, University of Co n; 
f. Jan van der Hoeve, profeasor of oph Boa 
University of Leyden ; f. Otto Meyerhoff, pro- 
fessor of phymology, University of Berlin ; Prof 
Otto eee rofeasdr df medicine, University of 
Zurich ; fi. W. 8. Thayer, professor emeritus of 
medicine, Johns Hopkins University; M. T. M. 
Tuffer, Academy of Medicine, Péris. 


OxroRD.—It is pro to confer the honorary 
degree of D.8c. upon r Robert Hadfield, Bart., and 
Dr. Richard W tter, professor of chemistry in 
the University of Munich, on Thursday, June 30; 
and the honorary d of D.D. upon the Very Rev. 
W.R. Dean of 8t. Paul’s, on the following day. 

Sir William Dunn’s Trustees have offered to provide 
a sum of £200@ for the endowment of a De ental 
Library at their recently opened School of Pathology. 
A decree of acceptance and thanks will be promul- 
gated on June 7. 





i 


Tax Royal College of Surgeons of England an- 
nounces that the subject for the Jacksonian Prize for 
1927 is “ The Pathology, Diagnosis, and Treatment 
of Bronchiectasis nay one of the Lung,” and that 
competing easays must reach the secretary not later 
than Deo. 31. The subject for the Jacksonian Prize 
of 1928 is ‘‘ The Surgical. Treatment of Pulmonary 
Tuberculosis.” 


THe subject of the Unity History School to be 
held this year at Woodbrooke College on July 29- 
Aug. 6 is “ Unity ın Industry.” As in previous years, 
the ‘school’ is being organised by Mr. F. 8. Marvin, 
who will discuss the general problem of industrial 
unity, while other lectures will deal with the ‘Industrial 
Revolution,’ the population problem, acience and 
rigid daar welfare, and the mdustrialisation 
of races. Applications to attend must 
reach the honorary secretary, Miss A. R. Wells, 
Woodbrooke, Belly Oak, near Birmingham, by 
June 80. 


Tue Empire Cotton Growing Corporation 
to award in July next, to candidates of Bri 


TOPoses 
“natiqn- 


oy a limited number of research and advanced study 
stu 


entahips for work in relation to ootton-growing. 
Each stutentahıp will be tenablefor one ype?, and of 
the value of £250 plus a further amount for necessary 
expenses. The research studentships are intended? to 
enable graduates with a leaning towards research to 
receive training in research methods from leaders in 
their subject ; the advanced study® studentships are 
togenable men to receive specialised instruction, in 
order to equip them for agricultural posts in cotton- 
ing countries. Further partaculars of the student- 

Ips and ay eer tran forms may be obtained from the 
the Co illbank House, ® Wood 


Secre ration, 
Bicol, Millbank, .W.1. Candidates 


fe e 


should state 


‘ there were 
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whether their application is for a senior or a junior 
studentship. mpleted forme must reach fhe 
Corporation not later than June 21. 

Tua Principal Officer’s r&port recently published 
on the work of the edited of London during the 
year F026—27 indicates a y growth. Admissions 
(includ no fewer than 882 graduates of other 
universities} numbered 7668, as com with 3852 
in the last year before the War and 7577 m 1925; 
067 candidates at degree examinations, 
including 1585 external students ; the roll of mternal 
students now ‘comprises 9 names. Among other 
interesting new developments the mentions 
the institution of chairs of international law at the 
School of Economica and of bacteriol and 
epidemiology at the School of Hygiene and pical 

icine; a Ph.D. degree in the faculty of musio, 
and diplomas in archeology, lic administration, 
anthropology, and nursing ; e extension to Uni- 
versity, pe and East London Colleges of the 
recently adopted in regard to the Imperial 


of stipendiary lectureshipe. Many benefac- 
tions are acknowledged; among them a gift of 
£180,000 from the Laura Spelman Rockefeller Memorial 
Trustees to the School of Economica.- The report’ 
concludes with a reference to what, for the moment, 
overshadows all other intereste of the University,— 
the decision to purchase eleven acres of land m 
Bloomsbury as ita permanent home. 


Tum Association of Teachers in Technical Institu- 
tions held its annual conference at Plymouth on 
June 4. j the past year there have been 
abundant signs of increased appreciation of the value, 
both cultural and economic, of technical education, 
and -this formed the chief theme of the presidential 
address delivered by Mr. H. Hall. The relationships 
of technical education to other forms of education and 
to industry and commerce, which have lately under- 
gone investigation by a committee under the chair- 
manship of the late Lord Emmott, have in the past 
been associated with a, good deal of sospticiam as to the 
validity of the claims of technical teachers that their 
craft can provide the means of life as well as the means 
of livehhood; that they have on one hand oppor- 
tunities not inferior to those of teachers in more 
academic fields, of developing character and endowing 
with the capacity for successful civic and social lıfe, 
and, on the other hand, the power of increasing the 
capacity of their pupils fdr efficient service to industry 
and commerce. t this scepticiam has, during the 
past year, been giving place to & more appreciative 


agtitude is shown by quotations from ea by the 
president of the Board of Education the president 
of the National, Union of Teachers, and m the 


reports? of the Balfour Committee on factors in 
industrial and commercial effic: and the Hadow 
C&mmittee on the education of the adolescent. 
Mr. Hall ends this part of his address with a plea for 
definite actign, and especially for an increase mh day 
courses as recommended by the Ee n of the 
on Mar. 31, when he said: “So long as employgrs 
are content with technical education of this’ 
[evening classes], valuable as it is, they are missing the 
opportunity of conferring upon the work of ther 
industry the dignity of a craft or profeamor for which 


a definite stan of education 1s required.” 
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Calendar of Discovery and Invention. 


June 12, 1712.—In Devereux Court, Strand, are 
the Grecian Chambers. Until 1848, on this site 
stood the Grecian Coffee House, which two hundred 
Sea ago was ẹ resort for the fellows of the Royal 

iety. Thoresby the antiquarian, in his for 
June 12, 1712, wrote: “ Attended Royal Society, 
where were present the Preandent, Sir Isaac Newton, 
both the secretaries, the two professors from Oxford, 
Dr.*Halley and Keill, with others, whose company 
we afterwards sea Sra the Grecian Coffee House.” 

June 13, 190I1.— 's work on the hHquefaction - 
of was referred to under May 28, 1898 when 
he ed h 2. Three years later, on 
June 13, 1901, he suoceasfully transported thro 
the streeta from the laboratory of the Royal In- 
stitution to the rooms of the Royal Society no leas 


goa lua arin Ge ; 
e ical. Transachons, 


June 14, 1699.—In 

vol, 21, p. 228, is the entry: “Mr. Savery, June 14, 
1699. tertained the Royal Society with ahowmg 
a amall model of his angine for raising water by the 
help of fire, which he set to work Bafa them; the 
experiment succeeded according to expectation, and 
to their satisfaction.” 

June 15, 1919.—Alooak and Whitten Brown, on 
June 14-15, 1919, made the first direct flight acroas the 
North Atlantic from Newfoundland to Ireland. 
Their machme, now in the Science Museum, South 
Kensington, was a Vickers-Vimy biplane fitted with 
two 860-h.p. Rolls-Royoe es. Assisted by & 
following wind, they flew a ce of 1890 miles 
in 15 hours 57 minute at an average speed of 118-5 
mules per hour. : 

June 16, 1657.—The application af the pendulum 
to clocks was due to Huygens, who on June 16, 1657, 

ted his first pendulum clock to the States. 
Gerieral of Holland. The following year he desaribed 
his clock in detail in a brochure entitled “ Horo- 
logium,” and fifteen years later gave the theory in 
his fine work, ‘‘ Horologium Oscillatorium,”’ published 
in Paris. j 

June 16, 1864.—Stokes announced to the Royal 
his discovery that when diluted blood is 
treated with oertain reducing agente, ita colour and 
spectrum undergo a reversible “ The colour- 
ing matter of the blood, like in le of 
existing in two states of oxidation, disti le by 
a difference of colour and a fundamental difference 
in #he action on the spectrum. It may be made to 

from the more to the leas Pap e A state by the 
action of suitable reducing =e and recovers its 
oxygen y absorption from the air.” Of addrtional 
interest is that this discovery, fundamentally im- 
portant for physiology and biochemi > i 
this animal respiratory pi t, sho have been 

June 16, 1874.—The Oavendish Laboratory at 
ee owes ita existence to the Duke of Devon- 
shire, who had been impressed with the need of 
institutions for experimental research. The Labora- 
tory was formally opened on June 16, 1874, though 
the m lecture had been given by Olerk 
Maxwell years previously. 

June 17, 1885.—Among the most famous balloonists 


- contributed by a mathematical phymoust. 


of last cen was Henry Ooxwell, whose last ascent 
as made on June 17, 1885, when he was sixty-six 
years of age. Many of his ascents were made for 
scientific and it was with him that Glaisher, 


on Sept. 5, 1862, rose to a height of seven miles. 
Glaisher became insensible, Coxwell’s hands became 
frozen, and he opened the valve of the balloon by 
tugging at the cord with his teeth. a E. 0. B. 
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Societies and Academies. t 
LONDON. 


Royal Society, June 2.—8S. Chapman and A. E. 
Ludlam: A theoretical discussion of certain elastic 
constants of calcite and orystallme sodium nitrate. 
Upper limits are found theoretically for two of the 
elastic constants of calcite and orystalline sodium 
nitrate ; the calculations are based on the theoretical 
determmations of the potential energy of these 
In various configurations. The theoretical upper limits 
found are larger than Voigt’s measured values for 
eae oe of the same order of magnitude 

R. W. Fenning and H. T. Tizard: The dissociation 
of carbon dioxide at high temperatures. If mixtures 
of carbon monoxide, oxygen, and nitrogen are ex- 
ploded, the explosion pressure is greatest when there 18 
an excess of carbon monoxde in the mixture. If no 
nitrogen is present the explosion pressure is greatest 
when the ratio CO/O,= 2, and vanes very little with 
the composition of the mixture near the maximum 
point. en ni 18 present, a determination of 
the composition of the mixture which grves the greatest 
rise of preasure on losion, leads to a simple method 
for determining the dissociation of carbon dioxide at 
high temperatures. A ted values for the dissocisa- 
we of carbon dioxide at high temperatures are much 

o : 

L. H. Callendar: The influence of boundary films 
on corrosive action. The surface of metals liable to 
local corrosion is normally more or lesa covered with 
an oxide film; where this film is of higher potential 
than the metal itaelf, ita distribution determines the 
location of the primary cathode and anode areas before 
the metal is m contact with the electrolyte. The 
distribution of this oxide film is determined by the 
presence of foreign substances on the metal surface 
and by i lean e ın the surface itself. When metal 
and electro come into contact, the oxide film is tHe 
primary cathode, metal mto solution at un- 
oxidised parts of the surface, and continuance of this 
current between cathode film and metal is dependent 
on the prevention of diffusion of oxygen to the anodes; 
the orginal location of cathode and anode areas is 
likely to be altered by the distribution of oxygen 
within the solution. oundary resistance between 
electrodes and electrol is an indicator of rate of 
corrosion. The no cathodic oxide film formed in 
air has little effect, but thicker oxide films formed by 
genres abe high boundary resistance and must tend 
to corrosive action; oxidising electrolytes also 
retard by increasing boundary resistance. With 
alimintum, boundary resistance increases “with in- 
creasing dilution of electrolyte and increasing thick- 
ness of any oxide film present on the metal surface. 

F. H. Constable : e cause of the colours shown 
during the oxidatiof of metallic copper. Evidence has 
been collected showing that mterference is the cause 
of the colours shown during initial stages of oxidation. 
The order of production of the colours corresponds 
with that for interference colours of air fihns of moreas- 
ing thickneas seen by transmitted light. Fall ın 
electrical conductivity and mass of o taken up 
per unit area of surface are proportional ta the equl- 
valent air thickness of the copper oxide film. The wave- 
l of the maxims ın absorption or reflection bands, 
in the spectrum of light reflected from the film, move 
towards the red as the thickness of the film mcreases. 
Finally, eral absorption causes blackness of film. 

C. rf Pem: Tensile tests on alloy crystals (Parts i., 
ii., and iiïi.). Crystals of alloys of ai and zine, 
containing up to 18 per cent. zinc, have been prepared 
by the method of straming followed by heat-treatment. 
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The direction and plane of alip under distortion is in & 
direction parallel to the diagonal of the cube (t.e. in 
a {110}, direction) and on an octahedral {111} plane, 
as in alummium. The efloys showed increased resist- 
ance to shear with increased zinc content, and the 
amount of elongation before fracture was reduced. 
Crystals were made by melting brass rods, containing 
70 per cent. copper and 30 per cent. zino, ın graphite 
tubes and slowly cooling from pne end. In every case 
these showed that slip under distortion occurred on an 
octahedral {111} plane in a {110} direction, as in copper. 
The elongation before fracture amounted in one case 
to 168 per cent. . Resistance to shear m early stages of 
extension was tly less than that of pure copper ; 
final shear-stress was ter. 

A. J. Bradley and J. Thewlis: The orystal struc- 
ture of a-manganese. Westgren and Phragmen have 
shown that the structure is cubic, the lattice* dimen- 
sions being 8-894 A.U. , It contains 58 atoms per unit 
cell. The exact position of the atoms is defined by 
five parameters. The structure 1s baset on a single 
body-centred cubic lattice, but lattice point 18 
replaced by a cluster of atoms, with tetrahedral 
symmetry. The interatomic distances from. 
2-25A.U. to 2-95 À.U., indicating an un distr1- 
bution of electrons between the various atoms. 

N. R. Sen: On Fresnel’s convection coefficient in 
general relativity. A simple explanation of Freanel’s 
convection coefficient 18 furnished by Einstoin’s 
addition law of two velocities. But one would expect 
to obtam this law in the case of the addition of a 
amall velocity to the velocity of light directly from 
Maxwell’s electro etic tions in & ae 
material medium, © can e a gravitational fiel 
and try to obtain solutions of the form f (x, —vé) of the 
modifed Maxwell equations, in which there are two 
electromagnetic tensors F and H, which must also be 
connected by two more simple relations in @ trans- 
parent medium. The conditions for the existence of 
the above plane waves lead to an algebraic quadratic 

tion for v, whose solution really gives Ki in’s 
dition theorem for the electromagnetic wave 
velocity and the velocity of the medium. 

Helga Pearson: On the skulle of early tertiary 
Suidæ, together with an account of the otic region in 
some other primitive Artiodactyla. Starting with the 

roblem of the inter-relationships of the ear ey, 

uids, it became neceasary to reject from this family 
certain genera usually associated with rt. This led to 
an examination of the otic region in those families, 
such as the Anthracotheriide and Hippopotamida, 
that are generally regarded as most near ed to the 
Suidw. Finally, all available early Artiodactyl skulls 
were examined and an attempt was made to trace the 
probable course of evolution ın this order of the otic 
region of the akull. 

A. W. Greenwood and F. A. E. Crew: Studies on 
the relation of gonadic structure to pianie charac- 
terisation in the domestic fowl. (u.) Thed opmental 
capon and poularde. It is not uncommon for a fowl 
as it attains maturity to assume the characters of the 

nadic bird instead of A Yat PETA of female, 
plumage and head furnishings. a bire if termed 
the developmental eapon or poularde, and is in its 
characterisation entirely sim Kar to the surgicdlly 
caponised or ovariotomised individual. Exammstıon 
of these birds, however, reveals t testicular or 
ovarian tissue is presant though greatly reduced. 
THis, may be due to inherent imperfection in he 
gonadic tissue itself, or to imperfectién in the environ- 
ment (the body) in which it develops. 

F. A. E. Crew: Tho laying hen with angel ae E 
(Part iii.)’ The cock-feathered laying hen is a 8, 
normal in every respect save that her plumage becomes 


a“ 
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as that of the agonadic bird followmg the moult, as 
the result of & tranment disfunctionmg of the ovary 
are of the thyroid) at this time. 

J, W. Trevan: The emor of determination of 
toxicity. Curves expressing the relationship between 
mortality and dose for various drugs are discussed. 
p is TE that, as a definition of toxicity, Es 

ethal dose for the animal and drug in questi 

ahoni be used. The expression ‘ minimal lethal dos’ 
should be dropped, because of the various meanings 
that have been attached*to it. The average lethal 
dose is eda her mar with sufficient accuracy, by the 
dose w. kills 50 per cent.°of a om sample of 
animals; the statistical error is at a minimum for 
doses in the nei ood of the average lethal dose. 

C. K. Drinker and E. D. Churthill: A graphite 
suspension for intravital mjection of capillaries. This 
fluid Poeseases qualities essential for physiological 
. Injections if employed in perfusion ents in 
that the graphite particles aré’able to mix with blood 
without tmating and to pass through the capil- 
laries without sticking to the walls. When injections 
_of the fluid are madb in intact animals, intravascular 


agglutination of the particles begins in about ten 
minutes and embolism takes place. 


Geological Society, May 11.—P. G. H. Boswell: 
The Salopian rocks and tectonics of the district south- 
weet of Ruthin (Denbighshire). The district extends 
southwards and south-westwards from Ruthin, and 
is bounded on the south the northernmost fault 
(or Braich Fault) of the Llanelidan of east- 
and-west fractures. It is composed of Salopian beds 
folded gently on axes running east-north-east and 
west-south-weet. The western half of the area may 
be regarded as anticlinal ;` the eastern half shows a 
syoclinal tendency. The dominant ue is north- 
(which a in trend. Like the fol cleavage 
Ww. erally parallel to the fold-axes; with a 

See eae ), it ig ed as Caledonian. 
North eA iR faulting, which borders the Vale of 
Clwyd m the north-eastern 
Carboniferous . Bi 
raich Fault limits the faul 
trend to the south, and is > post-Carboniferous. 
Where the north-east and south-west faul 
meets the north-and-south fractures and the Braich 
Fault, the beds are much shattered. The Braich 
Fault is an old fracture, to the north im 


post-Silurian times, along which movement 
took place at a post-Carbonifero —R. O0. 
Blackie: ‘The geology of the coun between. 
Llanelidan and aoe ee ae ire). The 
Llanelidan district ely of Ludlow 


deposits. Wenlock beds are restricted to the area 
west and north-west of Gwyddelwern, but there is 
also a small inlier m the centre of the Llanelidan 
anticlinorram. The Wenlock Series comprises the 
Denbighshire Grit, the up limit of which is ap- 
pæximately the summit of the zone of Oyrtograptus 
Dia ee ee ee 
the zone of O. i. The region oame under the 
paca: ef the edonian movements, which re- 
ih he in fol cleavage, and dominant south-west 
and north-east faulti The Llanelidan and Bryn- 
wys Faults date, from this time. In 
bonrferous ti further movements of a torsional 
character aff the region, and movement was 
renswed along the master-faulta, together with the 
Initiation of amaMer adjustment-dislocations between 
the Llanelidan and Bryneglwys Faults. 


-Phyfical Society, May 13.—J. W. T. Walsh: The 
theory of luminescence in radioactive lmminous com- 
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pound. From the brightness curves of compounds 
ð with the same luminescent material but with 
t radium concentrations, the tness-tame 
relationship is found’ to be of the form B = rf(rt), 
where r is the radium content. The bri 
are in excellent agreement with Ruth 
theory of the destruction of active centres, provided 
this be cambimed with a simple hypothesis as to the 
cause of the progressive Increase in the light absarp- 
tion of the material which has been found experi- 
mefftally. This leads to the following brightness- 
time relationship: log{B/( ee a where 
a, b, and k are constants, of which the last two are 
proportional to the radioactive concentration for any 
ig grade of lumjnescent material—_E: Mallett: 
rton of resonance curves of electrically driven 
toning-forks, Resonance curves with ex- 
citing currenta show i ing distortion until an 
unstable state is reached in which the amplitude for 
can 


the frequency has been approached from above or 
behea Nes indication here is that a decrease of 
ency takes place with increase of ampli- 
tade, an sae increase of damping. Static ex- 
bares show ad from the eee ae line law 
th m the case of the deflexion of the fork prongs 
for given loads, and the flux change through the core 
= & ae deflexion of the prongs. The effect of 
on the on of motion is oon- 
sidered eee and it is shown that the term 
depending on the cube of the amplitude is the most 
important. Another effect of the non-lmearity is the 
poesibility of producing fundamental ency yibra- 
tiona in the fork ork by exciting currents of double fre- 
quen distortions of a second type consist of 
* coup a circuit ’ effects: these, at large amplitudes, 
are modified by distortions of the first type. . 


DUBLIN. 


Royal Irish Academy, May 9.—A. W. Conway: 
Undulatory theory of two electron orbite. In a pre- 
vious paper (with G. Keatimg) the question of the 
quantisation of certain symmetrical orbits (with oer- 
tain assumptions as the force between the 
electrons) was dealt with. The resulting negative 

energy terms were of the enhanced R form 
4Ri(n+)* for two different of orbits. The 
principles of the wave mechanics of I are 
now applied, and for one type of orbit the terms are 
of the correct Rydberg form B/(n+ au). 


t 
PARIS. 


Academy of Sciences, May 2 
creation of an institute of physico-chemical biology 
Sear Edmond de —M@snager and Veyrier : 

e determination of the resistance of a structure on & 
reduced model. In the case of a dam, the effect of the 
Pe T u OS Pa ape paa Ale e 
small scale model & of higher density 

2 Ca aa of smaller resist- 
used an the dam.— 


2.—Paul Appell: The 


G. Friedel: The existence of a salt dome in the 
Oligocene basin of the Haut-Rhim.—Charles 
Nicolle and V. Lumbroso: A new contribution to the 


eee eae natural granular conjunctivitis of the 
man, and m ade Barbary ape, the virus 
of the rabbit determimeæ a ular conjunctivitis 
which differs from trachoma by ita long imoubation 
and its primitive and pri 1 lecahieatiGa on the 
lower id.—Julea Amar: The origin and evolution 
of cancer. Reasons are given for the view that 


- 
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cancer is & : itic disease. — Ẹ. Certan : The - e z 
topology of simple real continued —p. V. Official Publications Received. 
Widder: A theorem on the series of ae ; : 


Gergen: Some theorems in Taylor’s series aani 
generalised gaps.—André Charrueau: The surfaces o 
equilibrium relating to a liquid mass of revolution 
possessing surface tension, in uniform rotation.— 
Giacobini : The Paris-Winnecke comet. On April 27, 
at the Paris Observatory, this comet sho as an 
elliptical nebulosity, major axis 10” to 12’, a 
marked condensation at one of the foci ; Nh 
between 12-5 and 13.—Henri George: Two qualities 
of mlica glass. Discussion of the effect of the presence 
of mowture in the powdered silica before,fusion on 
a el uaa of the glass.—R. Mesny : The energy 

by electro-magnetic networks.—Armand 
dé Gramont: A kept m metion by an 
alternating current supplied Ita axes of 
suspension.—Josef' Mikuláš Mohr: The relation 
between the classes of lines (of the spectrum) deter- 
mined by ture and the groups of hnes 
determined by pressure.—F. Ctore and J. Gilles: The 
structure of the second order spectrum of nitrogeo.— 


C. Mihul: The electronic ca tions co 
to the emission of the third a e poan of oxygen. 
—M. Lambrey and D. Chalonge: o use of the dis- 


charge in hydrogen as a source of a continuous 
spectrum in the ultre-violet. The discharge in 
eee ee eee a 
continuous a salan in the extreme ultra-violet, bat 
its use has difficult and the intensity feeble. 
Details are grven for setting ep a hydrogen tube 
working with perfect regularıty for long iods and 
giving an intense continuous spectrum.—P. Gabiano : 
alkaline cuprotartrates.—P. Lecomte du Nouy: 
An anomaly in the evaporation of solutions of sodium 
oleate and of digitonin at high dilutions.—F'. Bourion 
and E. Rouyer: The bo -point constant of 
aqueous solutions of potassium ride and molecular 
ria of resorcinol in this medium.—P. Job: The 
itution of ethylenediamine for ammonia in 
complexes in solution. In most of the complex 
ammonis salts one molecule of ethylenediamine can 


ioe two molecules of ammonia. With thallium’ 


ammonia forms the complex ion TI(NH,). 
Ethylenediamine gives the ion (Tlen) in which the 
ethylenediamme laces the ammonia molecule for 
molecule—A. Andant: The application of the 
spectrography of fluorescence to the examination of 
organic compounds. Results are gi for olive oil, 
vaseline oil, and castor oil. Them is of analytical 
value.—Jean Bouldoires : The transformations under- 
gone by aluminium bronzes.—G. Gilta : The igomerism 
x p-hydroxyphenylarsenic acid.—A. De Her- 
strata and folds of the Massif of Maures.— 
Bureau: Anomalies of lb duration in the 
propagation of short [Hertzian] wavesa.—Jaoques 
Maheu and J. Chattier: The botanical origin of the 
. lesser striated I This has been identified 
with Manetha ignita of the family of the Rubiaces.— 
L. Maume we Dale The minumum of toxicity of 
æ mixture of two salts with to plants.— Lucien 
Daniel: Two new graftea—wL. Carpentier and G. 
Thieulin: The direct measurement of the magnitude 
of the retinal images ın the dog and cat.—Ph. Joyet- 
Lavergne: Tho proportion of glutathione reduced is 
a character of the saxualisation of the cytoplasm.— 
Ne Moreux: Solar activity and certain. phenomena 
ion—A. Goris ‘and L. Lachaise: The 
oe action of brucine towards strychnine. If 
or 10 mgm. of brucine is injected into dogs and 
ne hour later a mortal dose of chnine, all the dogs 
iE: —Etienne Wolff: The ptation of amcba 
to saline solutions. Cysta without a membrane. 
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Analynea.—Dr L. J. Spencer: Oorundum Twins from ; 

Loyan Natura. History Society (at 40 Wmohester House, H.0.), ab 
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AXD TroHwoLocy (Bummer Meeting), ‘i 


e 
PUBLIC LECTURES. i 


SUNDAY, Jumm 12 
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CONGRESS. 
Juma 16 amp ie 
Ooxuntas OF THE INTERNAL Oompowriax Ewonrs (at Padua). 


' NATURE 


881 








SATURDAY, JUNE 18, 1927. 


CONTENTS. 
Zqoperstion i in Forestry and oa Prodacts 
estarch 


An Orthodox View-of Witchcraft . 
Tungsten. By Dr. W. ae F.RS. 
Parasites and Man 
Cainoxoic Plants. By H H.T. 
Jur Bookahelf š ; 
Letters to the Editor : 
Diffraction of Cathode Rays by a Thin Film. — 
Prof. G. P. Thomson and A. Reid ; 
British Settlement in the Dominions Overseas.— 
Turnor; The Writer of the Ardcle 
Measurement of Evaporation of Sea Water. Prof. 
Was, spear eae 
Transmission of Heat thr h a Brick Wall. — Prof. 
L. R. Ingersolland John Bardesn ; 
A New Type of Primary CelL—D. R. Barber . 
The Industrial Revolution —E. I be ec Hulme 
A Convenient and Rapid Method of Sa 
Chas. E. R. Bruce and W. Bevan Whitney 


The Occurrence of Indium in Tin.—J. R. Gan. . 

yo and Kala-arar.— Major H. E. Short, 
I.M.S. . 

Early S n as to the Vacuum Flask.—Richard 


weet Hythe Skulle —Prof. F. G. Parsons . 
The, Bopa aan ao and go a pe Ae aa of Agri- 
y 


Television. Prof. E, Peake Jones . : 
The Spent ies Eclipse. EXCURSIONS AND OTHER 


RAILWAY ARRANGEMENTS 


Items 
Foot-and-Mont4 Disease 
Recent Studies of Skilled Performances, with Refer- 
ence to the Transfer of Training. By Prof. T. H. 


Pear 
University and Educational Intelligence- ; 
and 


Calendar of Discovery Invention 

Societies and Academies s F : 
Official Publications Received . ‘ TE 
Diary of Societies . ‘ ; : : . 
SUPPLEMENT. 


The Prediction of Eclipses By Dr. L J. Comrie . 
The Recurrence of Solar Eclipses. By Dr. J. Jackson 
Future Total Solar Eclipses in the B Isles 
Se CE man te Hel 
Meteorolo onditions on to pse 
pails E ‘By R. Corless . 
Naked-Eye Obeervations of an Eclipse of the Sun. 
eS. D. Maunder.. ‘ 
pae Photodikpiy. By C. P. Butler ; 
Radio Lee ey Aod: Pine ee of the Sun. By 
F. 
ial Eclipse Problems. By Prof. H. Dingle 
Spectroscopic Observations d 


B 
The Fomns of the Solar Corona and thelr 
By Dr. Wiliam 
The Moon's S 


June æ. By Dr. E H. Re 
Astronomical Pro grammes of Eclipse Work. By 
F. J. M. 


Stratton 
Observing Parties and Stations 
No. 3007, Vou. 119] 


Srigin. 
. S. Lockyer 
w in Relation to the Earth on 


a Partial Eclipse’ 


PAGE 


Co-operation m Forestry and Forest 
Products Research. 


baeas the importance of wood and 
ita by-products in the necessities of life, it 

is strange how comparatively little systematic 
action has been taken in England to study the 
constitution of wood-su ce and the structure 
and properties of the different timbers in relation 
to their uses. Much of our knowledge, whether it 
be of the chemistry of wood or its mechanical and 
physical behaviour, is empirical. 

Most of the difficulties encountered in connexion 
with timber are due to ita extraordinary lIdtk of 
uniformity. When anything goes wrong, as, for 
example, when an aeroplane strut bredks without 
warning, the first question always asked is: ‘Is 
this a normal piece of wood?’ A.piece af wood 
may be regarded as normal or abnormal from 
several different pointa of view; for example, in 
its behaviour under mechanical streas, in either 
ita minute or groes structure, with respect to ita 
treatment during seasoning, or as representing 
normal growmf conditions. The interrelation of 
these aspects is of very great importance. A 
timber is usually judged in practice by its 
mechanical properties, but until our knowledge of 
the connexion between structure, growth, season- 
ing, and strength is increased, it will remain im- 
possible to assess the mechanical properties of a 
piece of timber with any degree of certainty other- 
wise than by actually breaking a teat stick. Further, 
will the growing conditions which the forester aims 
at as ideal, produce timber which gives the best 
resulta under mechanical testa f 

One oan only hope to solve such problems by 
the cldse collaboration of a number of specialists 
in different branches of research. The establish- 
ment, under the Department of Scientifio and 
Industrial Research, of the Forest Products Re- 
search Laboratory at Princes Risborough, within 
sixteen miles of the Imperial Forestry Institute at 
Oxford, has opened up & prospect of such collabora- 
tion which both institutions have been quick, to 
grasp. These two institutions together provide the 
much-needed link between the sylviculturist’ pn one 
hand and the wood-user on the other, h&rnesaing 
acience to the task of informing the sylviculturft 
of the species to plant, the quality of timber 
desired, and the means of obtaining ft, and the 
wo@d,user of the right timber for the several uses, 
based on mechanical and physical properties, with 
the best method of preparing it for use.  _ 

In this’ work the Imperial Forestry Insfitute 
is primarily concerned with the living tree, from 
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the germination of the seed to the fellmg of the 
tree for timber: from this pomt the problems are 
proper tothe Forest Products Research: Labora- 
tery, which is concerned with mechanical strength, 
seasoning, preservation, and manufacture of the 
timber, and with the investigation of by-products. 
There exists, howeyer, a common ground, more 
especially in wood technology, mycology, and 
entomology. In these three subjects, in order to 
secure the closest co-operation, the staffs of the 
two institutions have been practically combined 
to form a jomt section, working on a joint pro- 
gramme, the Forest Products staff being housed at 
the Imperial Forestry Institute at Oxford. 

. In dealing with complet problems, it has thus 
been possible to co-ordinate very different aspecta, 
and the personal contact between the two staffs 
greatly facilitated the dissemination of information 
and ideas. For example, a number of independent 
lines of research, which are being undertaken, have 
been so arranged that their results may’ form the 
basis of an investigation into the problem of 
‘ brashness,’ which means an unexpected brittleness 
in a wood which is not normally brittle ; this is a 
problem of particular importance in aeroplane 
construction. Other problems coming within this 
system of co-operative research are the relation 
between anatomical variation, mechanical strength, 
and growing conditions; the range of variation 
consistent with normal mechanical strength ; the 
physical and chemical factors involved in the 
process of seasoning ; the effect of different degrees 
of fungal attack and the possible relation between 
insect and fungal attack. In the chemistry -of 
wood-substance, a beginning has been made by 
arranging for work to be carried out under Sir 
James Irvine at the University of 8t. Andrews. 
This will be closely co-ordinated with the physico- 
chemical research moluded in the joint programme 
of the Laboratory and the Imperial Forestry 
Institute, especially in its relation to shrinking and 
swelling. 

The problems connected with colonial timbers 
lse can only be effectively solved by a oom- 
bined investigation in which both the growing of 
the timber and. itg utilisation are fully considered. 
Here the o0- -operation of the systematist and the 
wood technologist forms an indispensable link, and 
is very strong under the existing arrangements. 
Such a combitfed scheme has already been 
fdrward, in a, joint pamphlet which has* hoon 


circulated to the Forest Services of those parte of 


the British Empire which do not ypt possess 
facilities to undertake the work themselves. 
No. 3007, Vor. 119] 


» An Orthodox View of Witchcraft. 


The History of Witchcrafi and Demonology. B 
Montague Summers. (The History of Civiliss 
tion Series.) Pp. xv +353 +8 plates. (London 
Kegan Paul and Co., Ltd.; New York: Alfre 
“A. Knopf, 1926.) 12s. 6d. net. 


NY anthropologist into whose hands this boo 
may come will rub his eyes to find himse: 
tranalated to an atmosphere of theological contrc 
versy which might well be that of the sev8nteent: 
century. Indeed, he may even go further and as 
why a series entitled “ L’Hvolution de l'Humanité, 
or, in translation, “‘ A History of Civilisation,” i 
which an impersonally objective treatment of it 
subject matter might reasonably be expectec 
should include a book so subjective in outlook a 
Dr. Summers’ “ History of Witchcraft and Demono 
logy.” It is surely not the function of the studen 
of the development of thought and belief to inquir 
into the truth or validity of the tenets he examine 
or to obtrude his own beliefs; his interest Hes i 
the process of development and its product; h 
may legitimately be expected to regard them a 
objective matters of fact, the truth or falsity o 
their content being irrelevant to his purpose. 
Dr. Summers, however, believes in witches, an: 
accepts the witchoraft belief as set forth in oon 


emporary or nearly contemporary accounts an: 


m the reporte of witch trials as in the main a tru 
record of & real oult and an actual manifestation o 
the principle of evil. He believes in the posaibl 
efficacy of a malediction. It is true that he acknow 
ledges that the leader of the witches’ coven wa 
often proved to be a man—Franois Bothwell, fo 
example, for political and other reasons was sus 
pected of Inspiring the Berwick witches who wer 


accused of plotting against James I., and the sus 


picion is made almost a certainty by his notoriou 


reputation as a “witch master’ when afterward 


living at Naples—but he says : 


“ When God’s Ape the Demon oan work m 
successfully and obtain not merely devoted ad 
herents = fervent aed by hanna agency 
Po is plamly no need for to manifest himsel 

rson either to ede individuals or at ths 
Sa bate, but none that he can do so, anc 
has done so, is certain, since such is the sense o 
the Church, and there are many striking cases ir 
the records and trials which are to be explaine 
in no other way. 


It is therefore with scarcely a feeling of surpris 
that we read: “ anthropology alone offers no ex. 


planation of witchoraft. Only the trained theolo. 


gian can adequately treat the subject.” In the 
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rue spirit of the orthodox when a pelief in witch- 
raft was a test of orthodoxy, Dr. Summers gives 
« long list of fathers of the early Church, theolo- 
rians, lawyers, and writers on witchcraft who held 
irmly to the belief in the reality of the existence 
and powers of the witch ; but he might just as well 
have cited an almost equally long list of those who 
Jenied it. It is significant that while referencessto 
3prenger and the “ Malleus Maleficarum ’’—the 
hible of the witchfinder—Boguet, Bodin, and de 
Spina ate frequent, such writers as Scott, Cotta, 
Bernard, Wierus, Webster, Becker, and Hutchinson, 
sritica of the belief, are barely mentioned, if at all. 
As most of these writers are English, it may be 
shat Dr. Summers will deal faithfully with them in 
the later volume in which he promises to discuss 
whe witchcraft belief in its local manifestation in 
England, France, Germany, and elsewhere. 

Bodin, the famous French lawyer and writer of 
the sixteenth century, defined a witch as “‘ Sorcier 
ət celuy qui par moyens disboliques sciemment 
3’efforce de parvenir à quelque chose ”’ (a sorcerer 
is one who by commerce with the devil has a 
ull intention of attaining some end). British 
quriste laid rather more stress on the existence of a 
pact with the devil. Virtually there was a general 
agreement ın the witchcraft prosecutions in the 
wifteenth, sixteenth, and seventeenth centuries 
throughout Europe and in the American colonies, 
hat whatever may have been the specific act upon 
which the accusation was brought, witchcraft 
involved a league with the devil and a renuncia- 
tion of Christianity. The frenzied fear of the 
populace was responsible for the cruelty of the 
duckings and other forms of outrage and the witch- 
findings of Hopkins and his peers in the small towns 
and villages of Puritan England and Presbyterian 
Scotland of the seventeenth century, but it was the 
animus of the Church against the heretic which 
brought literally thousands to their death after the 
issue of the Bull of Innocent VIII. in 1484. It is 
quite correct, as Dr. Summers pointe out, that the 
witchcraft prosecutions did not begim with this 
Bull: but they increased enormously m number 
after ita promulgation, and it was responsible for 
the activities of Sprenger and his colleagues in 
Germany, inspiring them to the authorship of the 
“ Malleus Maleficarum,” which became the text- 
book and code of those who emulated their achieve- 
ments in prosecution elsewhere. . 

The charges of heresy and witchoraft, it is true, 
were almost interchangeable, and accusations of 
witohcraft were brought freely against heretical 
sects; but it is difficult to accept Dr. Summers’ 
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view that the Bull of 1484 was directed against 
heresy alone. The various activities of witches are 
specifically enumerated , the renunciation of the 
faith is mentioned as an added crime, not as the 
head and front of the offending, however much 
importance may attach to it. In order to support 
his view that the witch as heretio.was the object 
of the Church’s attack ang that the outburst of 
witch prosecutions of the fifteenth century was no 
new thing, Dr. Summets cites earlier Bulls of the 
popes and refers to earlier heresy trials. Among 
these he quotes an account of an assembly of 
Manichees at which the devil appeared. ‘These 
Manichees were condemned by a synod at Orleans 
in 1022. But a similat account, almost identical 
in wording, appears in Walter Mapes about the 
Paturini, and much the same soré of accusation was 
brought against the assemblies of most of the many 
schismatio sects which sprang up about this time. 
It has all the flavour of a commonplace of ecclesi- 
astical scandal and gossip which was fastened on to 
any seot that was forced by circumstances to meet 
in secret. Dr. Summers, however, is convinoed of 
the connexiom of heresy and witchcraft. He says: 

“The full fury of the prosecution burst over 
England .. . shortly after the era of a great 
religious upheaval, when the work of rehabilitation 
and recovery so nobly initiated by Queen Mary I. 
had been wrecked owing to the pride, lust, and 
baseness of her sister. In Scotland, envenomed to 
the core with the poison of Calvin and Knox, fire 
and cord were seldom at rest. It is clear that 
heresy had brought witchcraft swiftly in ite train.” 
In Ireland, on the other hand, for obvious reasons, 
“the devil’s claws were finely clipped.” 

It is not possible here to follow Dr. Summers in 
all the consequences which are entailed by this 
acceptance of the purely heretical character of 
witchcraft and the orthodox attitude of the Roman 
Church towards such matters, which almost 
necessarily involves the view that at the present 
day witchcraft persists in the celebration of the 
black mass, satanism, and spiritualism—a con- 
clusion which an anthropologist at least would find 
it difficult to accept, for psychologically ang 
culturally they are poles apart. It explains why 
he traces«witchcraft back to thg Gnosticg and the 
Manichseans, and also why he rejects the anthropo- 
logical view. His rejection of the contribution 
of anthropology to the study of witchgraft might 
carry more weight hac it been cleaf that he is fully 
awkre of what that contribution is. , The anthropo- 
logist no longer accepts, if he ever did, “ devil- 
worship,” the term used by Dr. Summers, gs an 
adequate description of a primitive cult, secret or 
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other; nor incidentally is ‘Bantu’ a territorial 


term. The belief in the witch is widespread in- 


time and space. Possibly its origin may ‘go back 
to, palwolithio times. The animal-headed human 
figure depicted in the cavern at Les Eyziés, or the 
leader of the dance m the paintings of Cogul, may 
be the ancestors of the leader of the coven. Witch- 
craft exists to-day amgng both primitive peoples 
and the peasant populations of Europe. Ata time 
of universal credulity it was elevated bythe Church, 
as a self-protective measure, into a heresy; but that 
does not place it outside the scope of the science 
which studies the beliefs of man as objective facts 
of experience, or remove it from the category of 
primitive religions, even if it survived only in a 
mutilated or attenuated form. 

In conclusion, although there are still many 
controversial points upon which it has not been 
possible to touch, it must be said in fairness to 
Dr. Summers, and to those who are interested in 
one of the most extraordinary chapters in history, 
that notwithstanding the pomt of view from which 
the book is written, and the bias which has deter- 
mined the line of discussion of the origin of the 
belief, this is the best and most complete account 
of the witch cult in medisval and early modern 
Europe which has been written in recent years. 


Tungsten. 

Tungsten: a Treatise on tts Metallurgy, Properties, 
and Applications. By Dr. Colin J. Smithells. 
Pp. vii +167 +33 plates. (London: Chapman 
and Hall, Ltd, 1926.) 21s. net. 

fl pera is ẹ metal which presents so many 

pointe of special interest both from the 
practical and the scientific aspect, that a treatise 
dealmg with it in detail is welcome. From the 
time when tungstic acid was first, prepared by 

Scheele in 1781 and Bergman soon afterwards 

isolated the metal, tungsten remained a rare metal, 

and it only began to assume industrial importance 

as the result of the work of Oxland in 1847-57. 

‘Phe important position which the metal now 

occupies, both in connexion with the electric lamp 

industey : and for the production of high-speed tool 
steel, is an often- quoted but none the less instruct- 
ive example of the way in which a curiosity of the 
laboratory | may become a valuable prodact of 
industry. “Apa® from this historical interest, 
hewever, the Wad of tungsten itself Sre 
remarkable. e metal, at room temperatures 
and slightly above these, is chemically Inert, and 
ugeg 
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chemical attack are numerous and important. 
Its ¿pplication to electric contacts may be recalled. 
On the other hand, at higher temperatures, tungsten 
becomes chemically much more active, combining 
readily with oxygen and even exerting a strong 
reducing action on the oxides of other elements. 
For this reason, both in the manufacturing pro- 
cegses applied to it and in its practical appHoations 
at elevated temperatures, it must be kept out of 
contact with oxygeh or other oxidising agencies. 
As a realt we find that it is hot-worked ufually in 
an atmosphere of “hydrogen, or maintained in a 
vacuum or in an inert atmosphere such as nitrogen 
or argon. 

Tungsten is remarkable from yet another point 
of view. If we take account of what may be termed 
the ‘relative temperatures ’ of metals, tungsten at 
room temperature must be regarded as one of the 
‘ coldest ’ substances which it is possible to obtain ; 
i.e. it is further removed from its melting point 
than any’ other metal. Smce the -properties of 
metals are closely associated with their “ distance ’ 
from their melting points, it is not surprising to 
find that the mechanical properties of tungsten are 
correspondingly extreme. At room temperature 
it is probably the strongest known material, and it 
can be produced in a ductile condition only in 
special circumstances. When thus produced, how- 
ever, it can be cold-worked and work-hardened like 
other metals, but with this difference, that plastic 
deformation applied to it at any temperature much 
below 1500° C. still produces work-hardnesas. The 
re-orystallisation normally associated with anneal- 


‘| ing only occurs above that temperature, which thus 


corresponds roughly with, say, 550° C. for iron. 
Finally, tungsten cannot, like other metals, be 
melted and cast, since ita melting temperature is 
so high that it is not yet possible to obtain a 


„refractory capable of, holding molten tungsten. It 


remaing to be seen whether this will yet be socom- 
plished, or whether it will be worth while. Dr. 
Smithells states that tungsten which has been fused 
is rendered permanently brittle, but recent work 
on other metals at least suggests that such brittle- 
ness may be due to the presence of traces of 
inter-crystalline impurities. which readily escape 
detection. 

Meanwhile, the process of manufacture of ductile 
tungsten is again of special interest. Like wrought 
iron, the metal is brought into a coherent solid 
form by the high-temperature welding of small 
particles without previous fusion. The metal is 
obtained in the form af powder, of the desired 


on its resistance to oxidation and to | degree of purity, and this is welded into the form 
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of rods by heating the compressed material i ne an 
atmosphere of hydrogen and then ‘ swaging ’ it 
while hot. The rods thus produced are ‘ sintered ’ 
by heating them electrically by the direct passage 
of a heavy electric current, and the material thus 
consolidated can then be worked down, while hot, 
by further hammermg. Ultimately it can be 
drawn down to exceedingly fine wire in the celd. 
Perhaps the most ourious fact of all is that such 
wire shows a considerable degree of ductility, but 
is rend8red completely brittle by heating’ it up to 
or beyond .1500° ©. The proximate explanation 
is that in the cold-drawn wire the orystala are 
elongated’ into long fibre-like bodies, so that bend- 
ing or twisting of the wire implies deformation-of 
the crystals themselves, but little or no relative 
motion between adjacent crystals. After anneal- 
ing, the crystals resume an equi-axed arrangement, 
and any plastio deformation implies considerable 
relative movement of the orystals with the result 
that, at room temperature, rupture immediately 
occurs. This phenomenon has been interpreted, 
both by Z. Jeffries and the present writer, in tarms 
of the ‘amorphous cement’ theory, according to 
which there is a thin layer of non-crystalline metal 
between adjacent crystals. At temperatures very 
far below the normal melting point of the metal, 
this amorphous layer is brittle and incapable 
of even a minute amount of flow. A similar, 
phenomenon occurs in iron at very low tempera- 
tures. 

The question just briefly discussed is an example 
of the way in which the behaviour of tungsten is 
apt to become the testing-ground of theories of the 
structure and behaviour of metals in general. In 
fact, a considerable portion of Dr. Smithells’ book, 
and perhaps the most interesting portion of it, is 
devoted to an account of a series of rescarches of a 
general fundamental nature in which has 
served as the material for experiment. In view of 
the difficult technique, often involving the use of 
very fine wires and of exceedingly high tempera- 
tures in high vacua or in carefully controlled atmo- 
spheres, it is surprising to find the degree of success 
which theee investigations have attained. The 
researches of Goucher and of Smithells himself are 
excellent examples. The only misgiving is whether 
tungsten, which differs in so many remarkable 
ways from other metals, is the best choice for work 
of this kind. No doubt the most fundamental 
phenomena are common to all metals, but each of 
them has its own peouliarities, and tungsten 
perhaps more so than the majority. 

Dr. Smithells’ book deals with the various 
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matters already mentioned, and many others bear- 
ing on the manufacture, properties, and applica- 
tions of tungsten in a lueid and interesting manner. 
The matter of the book is selected in a way which 
speaks at once of the fact that it is the work of a 
man writing on his own subject, largely on the 
basis of direct personal knowledge, and the book is 
to be.valued accordingly The only section to 
whioh this does not apply so fully is that relating 
to the use of tungsten m alloy steels. No doubt 
this section has been included for the sake of 
completeness, but it is not on the seme level as the 
rest of the book. One can scarcely blame Dr. 
Smithells because he is not also an alloy-steel 
metallurgist, but it might have been wjser to omit 
this section. 

Finally, the photo-micrograph8 of tungsten which 
are given in the book deserve a word of praise. 
They frequently represent sections of very thin 
wire wound in spirals and have been obtained by 
an ingenious technique used with great skill. 
Fortunately, the structures encountered in a pure 
or nearly pure, metal like tungsten are sufficiently 
simple to be’ readily understood by the technical 
reader even if he is not a trained metallographer. 
On the whole, Dr. Smithells’ book is to be com- 
mended as & clear and well-written monograph on 
& subject of great interest. W. RosENHAIN. 


Parasites and Man. 

(1) Contributions from the Harvard Institute for 
Tropical Biology and Medicine, No. 4. Medical 
Report of the Hamilton Rice Seventh Expedition 
to the Amazon, in conjunction with the Depart- 

ment of Tropical Medicine of Harvard University, 
1924-1926. Members of the Medical Hxpedi- 
tion: Prof. Riobard P. Strong, Prof. Joseph C. ~ 
: Bequaert, Prof. George C. Shattuck, Ralph E. 
Wheeler. Pp. xvi + 313 + 70 plates. (Cam- 
“bridge, Mass.: Harvard University Press; 
London: Oxford University Prees, 1926.) 20s. 
net. 

(2) Animal Parasites and Human Disease. By Dr, 
Asa C. Chandler. Third edition, revised. Pp. 
xin +573. (New York: John Wiley and, Sons, 
Inc. ; London: Chapman and Hall, Ltd., 1926.) 
228. 6d. net. S 


(1) HIS attractive volume, printed, and illus- 
trated with the expensive excellence that 
is found so frequently in American publications, 
is & prelude to adventure in a scientific sense 
rather than a record of completed researehes. 
While this is true up to a point of the actual work 
2B] 


æ 
e 
e 


886 


accomplished, the summing up of the knowledge 
concerning all the matters touched upon is vividly, 
and skilfully done, so that the reader is presented 
with the state of knowledge in connexion with the 
matter in hand in relation to the particular ex- 
perience and contribution made by the members 
of the expedition. This is well shown by the very 
interesting account of yellow fever. Scarcely any 
cases occurred during the periodspent by the ex- 


, pedition in Brazil; the préVentivg measures, and 


probably also a spontaneous remission, have re- 
sulted in the almost total disappeardnoe df the 
disease. The writer, however, summarises the 
studies carried out on the last epidemio at Bahia in 
1928, and concludes that the svidence incriminating 
Leptospira ‘cteroides was strengthened and the 
identity of the yeltow fever occurring in Palmeira 
and Bahis with that which is found in Mexico, Peru, 
and Colombia was established. 

Among the medical matters investigated, the 
chapter on malaria and splenomegaly is of par- 
ticular interest. Malaria, in spite of quinine and 
of all the knowledge that has been accumulated ‘in 
the last thirty years, remains -the most prevalent 
and serious disease of Amazonia, as indeed of prac- 
tically all tropical and many subtropical countries. 
It is true even‘now that the disease is accepted 
fatalistidally in countries much more civilised and 
better administered than that traversed by the 
expedition. The workers show the wide experi- 
ence that they bring to the problem, which is well 
handled, ahd the ravages of the disease as an agent 
of human degradation and of actual depopulation 
of considerable areas are forcibly and eloquently 
described. 

The chapters dealing with mseot life are, as might 
be expected, of great interest, tropical South 
America being a naturalists’ paradise in this respect. 
Simulium and Tabanus were found in large numbers, 
arfd are reported upon in some detail. The summing 
up of the rôle of Tabanus species in the transmission 
of disease, especially protozoan diseases such as 

miasis, is judicial and well informed. 
The problem of the transmission of the trypano- 
some qf Mal de Caderas remains, however, un- 
solved? , ° . 

„lbe expedition, as has already been shown, had 
a happy and catholic taste in knowledge, and there 
is an exoellgnt account of a new dipterous fly “Mala- 
cophagula neotropica (Bequaert), parasitic in a snail. 
Tffis chapter algo gives an account of the arthfopod 


enemies of snails. 


(2}elf the report of the Hamilton Rice expedition 
cast ita net in a wide and leisurely way into a sea 
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of tropical life, and brought back a mixed catch 
which is set out with a truly scientific interest in 
knowledge for iteelf, the second book to be con- 
sidered deals with the wide range of ita subject 
in a totally different spirit. 

In “ Animal Parasites and Human Disease,” Dr. 
Chandler takes his title to heart from the first page, 
and we are considering animal parasites and animal 
life strictly from the view-point of the doctor and the 
sanitarian. The author knows what he is about, 
and the preface states the position with adfnirable 
clarity. It purporta to give the resulta of scientific 
research in this particular field in such a way that 
it shall be useful to thoee who seek to apply them 
to practical problems. Dr. Chandler is inclined to 
reprove the scientific worker for his failure in pro- 
pagands, but this vivid, condensed, and readable 
treatment of the subject is itself a proof that the 
task of exposition is probably better executed 
by those who are applymg the fruits of inquiry 
rather than by those whose energies are absorbed 
in the pursuit of new knowledge. l 

There is here quite frankly a different attitude 
towards knowledge, and the energetic insistence of 
this type of statement requires gifts which differ 
from those usually possessed by the research 
worker. 

The book succeeds in ifs aim. It contains an 
ghormous amount of information ; it deals with all 
the protozoan parasites of man, their life-histories, 
means of transmission, and with the history of the 
insect vectors—this last section is particularly 
well done considering the scope of the hook. All 
the spirochestes of man are described; al] the 
‘worms ’ parasitic in man, with a brief chapter on 
leeches, and all the arthropods which are either 
parasites of man or suck his blood, are included ; 
and all this is achieved within the compass of 
528 pages. It is in the main 4 very accurate and 
fair presentation of the case, and if there are 
some rather sweeping generalisations and a slightly 
optimistic sense of progress and achievement, as, 
for example, in the account of malaria, it is never- 
theless a sound and valuable book and excellently 
suited to the reader for whom it is designed. 

One wonders if such doubtful forms as the 
Chlamydozos and Cyclasterion scarlatine are worth 
including in this book, but the fact that they are 
mentioned gives a measure of the completeness with 
which the author has dealt with the subject. 

These two books are an interesting comment upon 
each other, for the Hamilton Rice report reveals 
how lamentably the use of knowledge lags behind 
its possession. 
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Cainozoic Plants? ° 
Brittsh Museum (Natural History): Catalogue of 
Oasnozotc Plants in the Depariment of Geology. 
Vol. 1: The Bembridge Flora. By Eleanor Mary 
Reid and Marjorie Elizabeth Jane Chandler. 
With a section on the Charophyta, by James 
Groves. Pp. viii+206+12 plates. (London: 
British Museum (Natural History), 1926.) és. 


HE appearance of the first volume of the 
catalogue of Cainozoic plants in the British 
Museum is a noteworthy event.” Catalogues of the 
older plant remains have already appeared, but the 
great and valuable stores of Tertiary plants in the 
national collections have received scant attention. 
The plant remains of this period are of great 
interest but present exceptional difficulties ; they 
are derived chiefly from Angiosperms, often closely 
resembling modern genera or even species, but 
usually are represented by leaf impressions only. 
These are so difficult to identify that many eminent 
botanists have regarded the task as practically 
impossible, and have thrown doubt upon the 
validity of much of the work already done. If, 
however, we could be sure of the identity of the 
remains which have come down to us, we should 
have material of great value for the solution of 
some of the difficult problems of plant evolution 
and distribution. . 
In the present catalogue a number of species are 
described, identified, and established on grounds 
which are far more secure than those which Hooker 
and others have oriticised. In the Bembridge beds 
there are not merely leaf impressions but also the 
remains, often very well preserved, of seeds and 
fruits ; many of these can be compared so closely 
with the seeds and fruits of living planta that it is 
impossible to doubt the correctness of their deter- 
mination. The cuticle-structure of some of the 
leaves is preserved also, and in several cases their 
identification may be taken as firmly established. 
Among the more interesting forms described may 
be mentioned a new species of Azolla, founded on 
astonishingly well-preserved material, and most 
interesting in view of the re-establishment of this 
genus in England in repent years. Dr. Florin has 
sided the authors in establishing the presence of a 
new species of Araucarites, while Sequoia, Cupres- 
sus,and Pinus were also present. The majority of 
the Angiosperms have been compared with planta 
now existing and have beeri given suitable generic 
and specific names, but others which could not be 
matched with any known living forms are described 
and placed in the non-committal genera Carpolithus 
, No. 8007, Vor. 119] l 


are abundant in the flora and have been treated 
in & separate section by Mr. James Groves, the 
well-known authority on this group. . 
One of the most interesting parts of the volum 
is the introduction, in which, among other matters, 
the authors give an analysis pf the flora and com- 
pare it with other fossil apd modern floras. It is 
shown that the Bembridge flora has a greater 
affinity with the plants living to-day in eastern 
Asia and North America than with the present 
European flora, and .the -authors point out how 
greatly the recent work on the floras of China and 
the neighbouring lands affects the determinations 
and conclusions of the earlier writers on Cainozoio 
planta. ` H. H. T. 





Our Bookshelf. 

(1) Wireless Pictures and Television: a Practical 
Description of the Telegraphy of Pictures, 
Photographs, and Visual Images. By T. Thorne 
Baker. . X+188. (London: Constable and 
Co., Ltd., 1926.) 68. 6d. net. . 

(2) Television “(Seeing by Wire or Wireless). By 
Alfred Dinsdale. Pp. 62. (London: Sir Isaac 
Pitman and Sons, Ltd., 1926.) 2s. net. 


(1) APPLIED photo-electricity has perhaps ail fie 
more rapidly than any other branch of applied 
physics. The discoveries of outstanding importance 
which have resulted from photo-electric observa- 
tions have stimulated the production of improved 
apparatus, and this has had a healthy reaction upon 
practical applications. Of these, telephotography 
and television are among the most interesting. Of 
the former, Mr. Thorne Baker was one of the most 
distinguished pioneers, and it is well to have a book 
on the subject from his pen. The various methods 
of picture transmission, such as those of Bakewell, 
Caselli, Charbonelle, Korn, Belin, and others, are 
described, but considerably more might well have 
been said about the code method by which Sanger 
Shepherd transmitted the race for the America Cup. 
A great deal is naturally said about selenium, aad 
most of it correctly, though the date of discovery 
of ita light-sensitiveness is given as 1861 instead of 
1872, and the very prevalent mistake is made of 
describing it as particularly sensitive to red light, 
the great response to which is solely due to*the 
abundance of energy in the red end of the spectra 
of most terrestrial sources. aa 
The successes achieved by Korh with hifselenium 
transmitter in 1907 have almost been forgotten ; 
the speed was five seconds per line, in spite of the 
‘lag ° of selenium. Portraits were itted 
between Paris, London, and Berlfn, of a quality 
susable for newspaper reproduction. More recent 
methods, employing photo-electr® cella with a 
million-fold amplification, may be somewhat speedier 
but scarcely give a better quality, though giving 
more detail. The method worked out by Mr. 


| and Dicotylophylum. The remains of Charophyta . 


888 


Herbert Ives, of the American Telegraph and Tele- 
pone Co., is particularly interesting in view of the 

aot that it has recently been successfully „applied 
to television. The difficulty of synchronisation is 
im this oase got over by phonic wheels at the sending 
and receiving stations, both controlled by the same 


ae fork. 

. (2) Mr. Dinsdale’s booklet purports to give a 
general statement of ‘the problem of television and 
the various attempts tô solve it. Much is said 
about the results achieved py Mr. J. L. Baird, and 
said in a rather rhetorical manner, without, how- 
ever, giving sufficient a ee of the originality 
of the method adopted. But ata time when the 
solution of the’ lem is being achieved simul- 
taneously along diferent lines, it is useful even to 
have a partial description of one of the successful 
systems. E. E. F. DA. 


The Yearbook Bdited. ty Onsverstives of the Em ire, 
1987. Walter H. Dawson. b- 
lished Pan the Universities Bureau of the British 
Empire. . Xii +858. (London: G. Bell and 

Sons, Ltd., 927.) 78. 6d. net. 


A BOOK such as this falls, usually, into one of 
two classes. It oan be an indispensable (if tiresome) 
list of names to which are attached groups of more 
or less intelligible statistios, a semewhat dull 
reiteration of policy, an urbane or * challenging 
record of accomplished, some fndipeat ble 
lumps of ‘ ormation,’. and a dissertation 
which veils but thinly the pro dist hand. In 
this case it so swiftly to the reference shelf 
that, almost In the same breath, we bid it welcome 
and farewell. Alternatively, it may t all the 
names, statistics, records, and useful information, 
and still retain the subtle quality of the dic- 
tionary. We take it up to ik some special point 
of interest and find ourselves absorbed delightfully 
by old things which ap in new cll aa and by 
new things which amanea 

It is in the second class we paula: lace the 
present volume. It is an admirable condensation 
of authentic information which could otherwise be 
obtained only by research in dividual university 
calendars—volumes comprising in their total some 
50,000 pages. From each of these, extracta con- 
cerhing personnel, o tion, regulations, and 
recent activities have taken and arranged in 
an in and easily accessible form. - 

With regard to the details of the libraries, 
laboratories, degrees, scholarships, publications, 
ote., “of each university, we need say no more 
that no essential point a to have been 
neglected We myst not to note, however, 

y im the appendices, information 
oe which helps vastly to see how the con- 
ception of university work is growing and to note 
the widening of ita function in modern life. * One 
appendix gives lista of the titles of theses accepted 
for*research degrees. Another seta out a remark- 
ably full list of centres of research outside the 
universities. Details of profeasional schools show 
how the advanced work in technical and other 
colleges is becoming identified with the university. 
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Descriptions of varied careers give some indicatior 
of the delimitatiin of university aims. Finally, an ac. 
count of federations and foreign universities cannot 
fail to leave some impression of the vast possibilities 
of international understanding yet to be explored. 


B the Milky Way. By George Ellery Hale. 
. xv +105. (New York and London: Charlee 
Scribner’s Sons, 1926.) 7s. 6d. net. 


Tats little book is a continuation of the series of 
books by Dr. Hale, of which “ The New Heavens * 
ais “ The Depths of the Universe’ were the first 
tatives. Like those volumes, it ferms an 
de luxe of three articles which originally 
in Sortbner’s Magazine : their titles are— 
e Oriental Ancestry of the Telesco aad ae “ They 
= the Stars’’; “ Beyond the Milky Way. ” 
are plentifully illustrated by excellent Ls aia 
and. , and the volume in every respect 
reaches the high standard set by its predecessors. 
The contente- of the chapters have already been 
separately noticed in NATURE on their first appear- 
ances, 80 that little of a descriptive character need 
be said. It is unn also to comment on the 
accuracy and lucidity of style of a book by Dr. 
Hale. His main in this excellent little 
series is ‘‘ to tell of some of the principal advances 
of my associates, with such historical background 
as to render their signi ce clear,” but that he is 
not rigidly restri by the terms of this statement 
is ahown by the fact that the first chapter of the 
t volume has been constructed, as he says, 
material gathered chiefly in t and Eng- 
land. The book will be found not only by 
the general reader, for whom it is evident that it 
has chiefly been prepared, but also by. workers in 
astronomy who ofan feel the need of authoritative 
statements on matters of current research, disg- 
entangled from the mass of detail in which they 
are necessarily involved in the original publica- 
tions. A new attitude to the problem of variable 
stars is mevitably. PE E in the reader by the 
direct statement “while to the eye X-Cygni is 
10,000 times as bright at maximum a6 at minimum, 
the total radiation as measured with a thermo- 
couple undergoes a variation of only 1-7 times.” 
We hopg that Dr. Hale will continue to enrich the 
literature of astronomy by further additions to this 
admirable series. 


An Introduction to the Study of Map Projections. 
By J. A. Steers. With a Foreword by F. 
Debenham. Pp. xxti+189. (London: Uni- 
versity of London Press, Ltd., 1927.) 7s. 6d. net. 


Tum author of this book, realising that geographers 
are not necessarily mathematicians, has ee 
to explain the subject of map projections. Ə 
construction of the map has frequently been 
beyond the phical student. The mathe- 
matician could arrive at an understanding of this 
section, buf to others it was a morass where few 
found the path, and the majority had to be content 
with an imperfect notion. book, without 


any pretence to finality, provides & ide for such 
geographers. It is introductory in ths: true sense. 


dition de 
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It may be that the book would be improved 
dealing with difficulties as they arise, inbtead 


b 
of deferring them—for example, in the zenithal 
equidistant, the equatorial and oblique cases are 
to p. 154, whilst the simple polar case 
is treated on p. 54. The answer to this is that 
the difficulty is left until the reader is able to deal 
with such problems. The lucidity of the oon- 
structions, geographical and trigonometrical, pnd 
the liberal use of figures (even simple cases are 
illustrated) will be appreciated. 

The author might realise that having used a 
light ifiside the sphere to project, it is & difficult 
task to “bring back the shadows.” Again, the 
definition of latitude P. 19) lacks precision. It is 
unfortunate that the determination of latitude and 
longitude was not incorporated into chap. iii., and 
some of the figures would be improved by the use 
of perspective. Figs. 12 and 13 illustrate this ; 
the latter gives a much better impression of the 
sphere. Visualisation is a great help to any 
reader. The book will be welcomed as a sound 
basis for the study of map productions. 

$. Erma CoLMOLOUGH. 


The Statesman’s Year Book: Statistical and His- 
torical ae ee States of the World for 1987. 
Edited by Dr. M. Epstein. Sixty-fo Annual 

- Publication. Revised after Official Returns. 
Pp. xxxviii +1519. (London: Macmillan and 
Co., Ltd., 1927.) 20s. net. 

For the first time for forty-three this volume 

makes ita appearance without the name of Sir J. 

Scott Keltie on the title-page. The joint editor 

for the last seventeen now has sole control. 

The volume is arranged on. the plan of past years, 

which it would be difficult to improve, and, as usual, 

has been revised in every detail according to the 
latest returns available. With ite fifteen hundred 
pages it is a marvel of condensation and convenient 
size. The recent census figures of the Irish Free 
State, Northern Ireland, South Africa, New 
Zealand, Franoe, and Egypt are included. Im- 
vements have been made in the section on 
orocco in order to bring out the distinction 
between the French, ish, and Tangier zones. 

Additions are also to the Russian, section, 

particularly iù the portion relating to central Asia 

and the Caucasus. The introductory tables include 
various statistics of world production, and there 
is also a section 6n the League of Nations. . The 
three coloured maps illustrate African railways 
and litical jurisdiction, the Hgypt-Cyrensica 
boun , and the boundaries between Nejd, 

TransJordan, and Iraq. The valuable biblio- 

graphies contain the most authoritative works of 

reference on every State. 


Our e ee an Introductory Study of 
Mesolithic, Neolithic, and Copper Age Cultures in 
and Adjacent Regions. By M? O. Burkitt. 
Pp. xii +248. (Cambridge: At the University 
Preas, 1928.) 7s. 6d. net. 

In spar aes ee give an account of the develop- 

ment of civi 


tion from the end of ee pease 
lithic age to the bronze age in Europe and adjacent’ 
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regions, within the compas of this small volume, 


Mr. Burkitt has casayed a very difficult task— 
difficult in more ‘ways than one, for the material 
does not lend itself easify to systematic treatment. 
It has not been worked over and classified to the 
game extent as the material of the old stone ago, 
and in the later stages the problem of dealing with 
a multiplicity of detail of which the bearing is often 
still obscure is complicated by ethnological questions 
to which the answers still very much at the 
hypothetical stage. All credit is therefore due to 

. Burkitt for the success with which he has 
carried out his task, even though in its later pages 
his book suffers from over-condensation and lack of 
space for adequate discussion of many doubtful 
points. Erobably to most of his readers much of 
the material relating tp the copper and bronze age 
will be seen in a new perspective, whilg the chapter 
on art bri together material which is usually 
scattered. It gains greatly insignificance by the 
author’s method of treatment. 


. Del : the Future of International CN: 
o-day and To-morrow Series.) By E. 8ylvi 
ankhurst. Pp.95. (London: Kegan Paul and 
Co., Ltd.; New York: E. P. Dutton and Co., 
n.d.) 2s. 6d. net. 
Tam studenteof this recurrent and ever-present 
problem wilf welcome this extremely handy analysis 


of all hitherto attempted universal a ag 
contributed by Miss Pankhurst to the “ To-day 
and To-morrow” series of opuscula. Both the 
purely ‘invented’ languages and those based 
upon existing languages are dispassionately dis- 
cussed and explained, and the natural’ conolusion 
arrived at is a return to that form of the ne 
universal —Latin—which has 

standardised by Sig. G. Peano under the name 
‘Interlingua’ and already pogsessea” a well- 
established academy. The examples given speak 
eloquently for themselves, for‘ Interlingua ’ does not 
require to be ‘learnt’ by any ordinarily educated 


person. Anyone with 4 Bes knowl of 
elementary Latin can produce his own ‘ Inter- 
, lingua, and use it in case of need. K. H.-A. 


The Annual Register: a Review of Publio Kvenis at 
Home und Abroad for the Year 19£6. Edited.by 
Dr. M. Epstem. . Xiv +341 +192. (London : 
Longmans, Green and Co., Ltd., 1927.) 30s. net. 

Tus admirable volume is arranged on the usual 

Imes. Part I. contains summaries of British 

foreign and imperial history, the sitar en t 

under States greatly facilitating reference. act TE 

includes .6 rn of events, an obituary of the 
with short biographies, dnd a retrospect 
iterature, science, art, finance, and law. 
of. the year’s hi is omitted, and 
between different mterests ig well 

The twelve pages im which thé science of 

year, is recorded mention the most impo 

researches and publications. Arhong the pub 
documents printed in full is the text of the Report 
of the Injer-Imperial Relation Committee that was 

T tae by the Imperial Conference in Novem 
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Letters to the Bditor. 


[The Hdtior does not ry EN oe laa ect or 
opinions expressed by hif correspondents. 
-oan he undertake to return, nor to correspond with 
the wriers of, rejected manuscripts intended for this 
or any other port of Naturng. No notice ts taken 
of Gnomymous comuntcaitons. ] 


Diffraction of Cathode Rays by a Thin Film. 


Ir a fine beam of homogeneous cathode rays is sent 
nearly normally through a thin celluloid film (of the 
order 3x 10-* om. thick) and them received on a 
photographic ee 10 cm. away and parallel to the 
film, we find that the central t formed by the un- 
deflected rays ig serenade ye Ings, Iin 

> appeargnoe the haloes formed by mist round the sun. 
A photograph so obtained is reproduced (Fig. 1). If 
the denmty of the plate 1s measured by a photometer 
at a number ef pomts along a radius, and 
of the rays at these points found by using the charas- 
teristic blackening omrve of the, plate (see Phal. aa A 
vol. 1, p. 963, 1926), the e a as humps on the 
intensity~distance curves. 





Fia. 1. 


detected which may not be obvious to direct mspec- 
tion. With rays of about 13,000 volta two rings 
have been found inside the obvious one. Traces 
have beer found of a fourth mng in other photo- 
graphs, but not more than three have been found 
on any one exposure. This is probably due to the 
limited range of mtensity within which photometric 
measurements are feasible. 
= The size of the rings decreases with increasing ene 
of the rays, the radius of any given mng being roughly 
Inyersely proportional to the velocity, but as the 
Tings are rather wide the measurements so far made 
are not wery accurate. The energy of the rays, as 
measure by theire electrostatic deflexiof, varied 
em 3900 volts to 16,500 volte. The ri are 
at the higher energies and were indistinguish- 
at about 2500 volte. In one photograph the 
of the rings were ap toxins ely 3, 5, and 6-7 
for an energf of 13,800 valts. 
this phenomenon as allied 
y Dymond (NATURE, Sept. 4, 
+926, p. 336) for the scattering of clectrons in helium, 
though the angles are of course much smaller than he 
ound.® This would be due partly to the greeter speed 
the rays giving them a smaller wave-length. 
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o intensity. 


this way rings can be 


Using the formula \=h/me the wave-length in the 
roma cade would be à= 1-0 x 10-8 am. It i 
quite posaible that there are other rings inside o) 
outside those observed at present, and no opmion i 
advanced as to whether the di systems art 
atoms or molecules. The disappearance of the ray! 
at low speeds is probably due to the increased tote 
amount of scattering which occurs. In all, about 
fifteen plates have been taken showing the effect, m. 
erie some using a alit, instead of a pin hole, t< 
limat the beam of rays. It is hoped to make further 


experiments with raya of greater en and tc 
obtain more accurate measurements of © size oj 
the rmgs. G.-P: THOŅSON. 


A. RED. 
University of Abertieen, 
May 24. 





British Settlement in the Dominions Overseas. 
Hava read the m 


Committee, be itted to make certain comments? 

L oed hat iha es rt fails adequately to 
cover the fleld of activity of the Oversea Settlement 
Department, and that no mention is made of many of 
the various factors that bear more or leas directly on 
the question of the settlement of our people in the 
Domunions. 

The answer to this stricture is twofold. In the 
first place some of our earlier reports cover a wide 
Tange; but in a tume of transition lke the present 
there would be great diffloulty—im fact danger—in 
attemptmg to forecast, for example, the economic 
resulta from different of f . Becondly, our 
reports are intended primarily for Parliamentary use, 
and are not intended for purposes of propaganda or 
tg furniah mformation to would-be settlers. The 
latter functions properly belong to the handbooks 
on the various minions and Colonies which are 
prepared and issued free to inquirers by the Depart- 
ment. ‘Thees handbooks which, it may be said, are 
compiled with the utmost care and are revised twice 


‘yearly, contain much of that information we are 


charged with omitting from our report, where ite 
melusion would be quite impracticable, if only on the 
grounds of bulk an enge. 

The O.S.C. has no widespread policy of propaganda, 
for the ample reason that, without it, there,are more 


| mugranta wiling to leave our shores than the 


Dominions can at present absorb. 
This int should be clearl 
volume Of migration from Great 
by the absorbing power of the Dominions. 
In regard to this power of absorption, I would point 
out that the article in Natur ovezlooks the fact that 
New Zealand, head of her population and pro rata 
Pa far more settlers than any other 


One reason for the small numbers who migrate to 
South Africa 1s thAt more capital ia required there 
than is the case in the other Dommions. There are 
other reasons as well that it is inexpedient to discuas. 

One very important pomt raised in the oriticiam is 
that of the suitability o previously inexperienced men 
for settlement upon the land. We can quite 
definitely that, given the right conditions ol aetti 
ment, mexperenced men can and do succeed well. 
Tbe Group Settlements of Rochester and Pea RERS 
in Victoria, Australia, are convincing proof. Started 
ur 1910, with the settlers drawn almoat entirely from 
our great cities, these are to-day well-developed and 
flourishing communities. But this form of pettlament, 


understood—the 
ritain 18 governed 
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bata a in the long run economic, entails heavy 
initi diture. On the other hand, to place 
townsmen on the land as isolated units and without 
adequate training and supervision is to court failure. 
o comments upon the part education should 
play go to the v root of the matter. There is 
ae ee to be gai by shutting our eyes to the fact 
that since the foreign migrant has a far more highly 
developed ‘land sense’ than..the British an ha 
leas has to be spent upon looking after him during 
his early years. So far as I am aware, forgign 
Governments do not, and have no need to, © 
ts in aid of migration. But we have to deal 
with the fact that the drift to the town 18 more 
eccentifated in the case of the Anglo-Saxonsthan with 
other nationals. Conmderations of national safety 
demand that that tendency should be combated. 

If we are to develop the empty spaces of the Empire 
by men of our own race, we must take the necessary 
steps to guide cultivators of the soil to those areas. 
A high degree of organisation and the full co-o tion 
of the Governments of the Empire is called for ; 
and such organisation will oost money. We must 
mamtam balance. Such effort does not preclude the 
migration of thousands of men who will not go upon 
the land, but it will be fatal ıf the agricultural side 
be overlooked. CHRISTOPHER TURNOR. 

Stoke Rochford, < ~ 

Grantham, May 31. 





Tum main criticism coritained in the article in 
_Natups of May 14 was that the report of the Overseas 
Settlement Committee did not deal with those very 
ints on which members of Parliament should be 
informed. The report should have contained the 
information grven m Mr. Turnor’s interesting letter, 
that the Dominions cannot at present absorb all those 
of our people willing to migrate, and that New Zealand 
absorbs, per head of population and Pro rata for har 
area, more migrants than any o Dominion. 
Possibly there would be some difficulty in attempting 
to deal with certam of the factors enumerated ın these 
columns which influence overseas settlement, but 
most of them could be dealt with—an particular, the 
inter-relations between overseas settlement and 
trade with the Dominions, and the programme of 
development and other development projecta put 
forward by the Dommions which must at some time 
have been discussed by the Committee. We cannot 
altogether agree with Mr. Turnor that ıb 18 inexpedient 
to deal with the causes operating against the migration 
of our peoples to South Africa. ey are not saff- 
ciently well known to members of Paglament. 
Mr. or that migrants of other nations 
do not receive cial' assistance. Posmbly foreign 
Governments do not give direct asmstance, but 
it is a fact that ope of the principal objects of the 
financial 


‘ Dettache-Kolonialgeselischait ’ is to afford 
support to German emigrants. With Mr. Turnor’s 
concludi sentences we are in entire 


t. 
That is why regret was expressed that the report did 
not deal adequately with problems which lace the 
Committee. 
Toe WRITERE OF THE ARTICLE. 


——_—_——— 


Measurement of Evaporation of Sea Water. 


Many methods have been devised for the investiga- 
tion of the evaporation of sea water, but of them all 
only those can be applied aboard a ship in which 
errors caused by the polling of the ship are prevented. 
Therefore the method invented by Diewafait and 
modified by Penck and Merz has lasd; come into 
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use. The authors mentioned measured the quantity 
of evaporated water by observing an increase of the 
‘concentration, or density, of the salt solution. 
Evidently, however, sych an increase must alwa 

be very amall, because the concentration itself of 
salt in the sea water is usually to 30-37 per 
thousand. For example, Merz and Wust were obliged’ 
to wait 12-24 hours before it was possible to make a 
Seats of the increase of concentration. 

ing such a long time all the meteorological oôn- 
ditions may be altered and the temperature of the 
e rating water will ; 

e simple method which I describe here is free 
from all these defects. It is based on the observation 
of the cooling of water caused by evaporation. 

The sea water must be poured into a so-called 
Dewar vessel of a special form, représented in Fig. 1. 





Fig. L 


The thermometer T gives the initial temperature, 
when the instrument is closed with a cover O. When 
the latter is opened the water will in to evaporate 
through the action of the wind blowing over ite 
surface. The latent heat of evaporation, specific 
heat of water, the volume of the vessel, and the area 
of the water level are known. It is easy, therefore, 
to calculate the quantity of water which evaporates in 
1 sec., per unit aree, but onl if the mean temperature 
of the water—before and a evaporation—is equal 
to that of the air. The interval of time sufficient for 
the perceptible cooling of the water usually does not 
exceed a few menutes, the thermometer scale showing 
not er parts than fifths of a degree. 
The temperature of water 1s usually higher than 
that of the air. In such cases one must draw the 
curve of cooling (Fig. 2). The ordinates of hus 
diagram represent the temperature 
of the water, and absciass either 
the time or the “ distance which 
the air-particles travelled in the 
wind.” This latter case ocours 
when the velocity of the wmd 
varies strongly dunng a short 
od ef tame. (For further 
etails on this question see 
article mentioned below.) 
We will now consider only 
the ease of constant oan of 

















of evaporation 18 proportional to dt/d 
oint of the curve, wheret=%,. ‘To the 
dt/dT’), ig proportional the quantity of h 

lost by the water. If we calculate analogous 
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for other points of the curve (in Fig. 2), we shall obtain 
data for the study of the therma] 4 

the sea and the air: if the tamperature of the former 
is greater than that of the air, there will be a more rapid 
cooling of the water; oon*ersely, the cooling down 
will be retarded. From such observations can be 
. deduced the law of thermal een Vi a law of very 
great importance for hyaicel problems. 

' A great number ke tions have been made 
by me‘from the Black Sea, over the Mediterranean, 
Red Sea, Indian O to the China and Japan 
Seas, from July 1925 to 1927. The resulta of 
the measurements of the evaporation and thermal 
interchange will appear im Gerlands Beiträge sur 
Geophysik. The instrument used for these measure- 
ments was suspended on Cardan-rings, as is shown 
in Fig. 1, A is-the anemometer, placed on the same 
lével with the water in the vessel. 

Witi? an analogous instrument one can measure the 
evaporation of water immedjately from the level of 
the sea or of the lake ; in this case it must float m the 
water 80 that the edges of the Dewar vessel just touch 
the water-level. Tpus it ıs possible to find the con- 
nerion between the evaporation from a vessel on 
board a ship and the evaporation in natural conditions. 

It is understood, of course. that such experiments can 
be made only when the water is sufficiently calm. ` 


Was. SHOULBJEIN. 
Physical Institution, 
Mrusekaja 3, Moscow. 








e 
Transmission of Heat through a Bfick Wall. 


Toa letter on “Solar Radiation and Diatherm- 
ancy’’ in Naroan, Mar. 26, 460, seems worthy of 
comment. Radiation, which Mr. Dufton thmks must 
be called into account to lain the rapid trans- 
mission af heat theouah@ brick wall aa khaan by Lis 
curves, is, of course, a possible factor in heat conduc- 
tion. It appears to us, however, an unlikely one in 
this case, so we have tried some calculations on the 
transmission to see if it cannot be explained on the 
basis of ordinary conduction, assummg reasonable 
values for the thermal constants. 

Fortunately for the purposes of calculation a ladder 
has, by ita shadow, impressed upon the curves at one 

mt a fair sine periodicity (period T' about 

650 seconds), and the velocity V with which the 
maximum or minimum. tes into the 
material can be rae The thermal diffusivity 
(conductivity divided by product of specific heat and 
density) is connected with F. and T m this case by the 
relation PT /4r. V may be determined by plotting 
maxima and minima inst time. The points up to 
æ quarter of the whole thickness give a very fair 
straight line, and even the total thickness curve gives 
points on the same line if a reasonable assumption is 
made in identifying co ing maxima. half 
thickness curve does not fit at but little weight is 
pe ae ce ey pene, the 
simple theory does not apply so well to them. 

The erage velocity comes out 0:0072 am. /sec., 
which gives a diffustvity of 0-0068 o.g.s. unite. This 
~ithin the 0-005 to 0-007 usually found for 
Accordingly :we feel that, while there are 
"" 3 about some of the curves which require 

watjon, there is no good reason for 
ther than ordinary conductivity con- 


yunting for the age anette . Oo 


R. INGHRSOLL. 
i JOHN BARDEEN. 
-y of Wisconsin, 
on, Wis., May 7. i 
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A New Type of Primary Cell. 


Weru referende to the new of pri cel 
. desaribed by Jindal (NATURE, Te ane 639), € 
recently 


See a two-ftuid ‘ oxidation’ 
constru y me may © interesting. 

Zino, in a saturated solution of ammontum sulphate, 
and carbon, in an acidified solution of potassium 
permanganate, form the constituents. In order tc 
maintain the ENIES solution saturated, a 
layer of the crushed salt is placed at the bottom oj 
thæcontaining vessel.” i 

This cell has an E.M.F. of 2-16 volte, with an 
Internal resistance of 0-5 ohm approximately, for 
currents varying from 0-6 to 0:2 ampere. 

On a fimple test, with continuous diachfrge for 
twenty hours, the ‘output remamed constant for 
Fae hours at 0-3 ampere, afterwards decreasing to 


At the conclusion of the test the initial EMF. 
was quickly reached. 

Practically no polarisation-ocours, and the amount 
of zinc dissolved is mappreciable. 

The cell possesses many advantages over the 
Daniell elements used in ratories, and should 
prove useful, in a modifled form, as a source of high 
tension supply in wireleas work. 


D. R. Banagr. 
‘ Department of Physiœ, 
University College, Exeter, 
y 18. i 





The Industrial: Revolution. 


Miss Buwn’s letter m Natunm of May 7 removes 
the difficulties which I folt in accepting the reviewer's 
statement that the rise and population in 


after 1750 was due to the introduction of in tion 


ll the influence of the Colonial 
trade upon opments m the west of land. 
In her chapter on commerce Miss Buer cae tes 
“ Bristol and Norwich were etationary and l 
bad to be.” The chroniclers of Bristol 
(Nicholls and Taylor, for example) do not support this 
statement. Bristol, it would appear, had been growing 
in importance long before 1750, and this prosperity 
had extended beyond the City walls. In 1458, Dean 

I that the ba on of iron manu- 
ee ane is, eee 1ron-makers—was two 

to one. o former were using largely 
yer bar iron, but the iran d auy had already 
moved from the Weald to the west to be in a pom- 
tion to supply this growing market. Hence it is 
probable t there was in the first half of the 
eighteenth oentury a considerabfe redistribution of 
population in Great Britai depopulation by 
the southern counties being more than offset by an 
Increase in the western area. : 

E. WYNDHAM HULME. 
Old House, 


East St., Littlehampton. 


ee 


A Conventent and Rapid Method of Sampling. 


Ix a t Investigation carried out by the writers, 
with Mr. E. B. Wedmore (see paper read before the 
Institution of Electrical on April 7, en- 
aa “ A Contribution to the Study of the Number 

ests required to establish the Rupturing Capacity 
of an Oil Circuit Breaker”), it was desirable to 


a 
` 
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T gome sampling of a population of Pearson’s 
I. As the method used is å simple one and 
apparently new, and appears to give satisfactory 
resulta, & Pa it may be of interest. - 

A stout disc was accurately subdivided 
into a number of sectors, such that the le of each 
sector was proportional to the number of individuals 
of the smoothed population corresponding to each of 
the equal steps of the independent variable. The 
disc was then pinned down by ita gentre on top of a 
cardboard washer and spun rapidly. While estill 
ATES g so fast that the markings were indistinguish- 

le, it was stabbed with a sharp instrument and 
brought to reat. The value attached to the stabbed 
sector then noted. 

As to the rate of sampling, onte the disc is made up, 
at least 600 samples can be taken in this way hour 
aes oe using the left hand for gpmning and 


mg. 
Cas. E. R. BRUCE. 
W. Bavan WHTNAY. 
The Britieh Electrical and Alied Industries 
Research Association, 
86 and 88 a hal London, W.C.2, 
ay 12. l 





The Occurrence of Indium in Tin. 


Mr. M. W. Gannetr has recently reported the 
a indium in tin (NaTURE, 

eb. 12, 1927, p. 260). I wish to confirm this observa- 
tion, which was also made here last January in the 
course of some other work. _ 

Indium was then detected spectrographically in 
three samples of tin, and of a number fram varymg 
sources since examined only four were found free 
from it.- These included two specimens conteini 
98-04 per cant. and 97-60 per cent. tin, probably o 
Chinese origin, the leady ‘ RBW’ brand from electro- 
lytic detinning of tinplate scrap, and the amiy 
pure ‘Chempur’ brand (99-998 + cent. tin). 

‘ Enghsh’ brands : strong traces of 
indium. 

Several varieties of soft solder gave a positive 
result also, and in both tin and solder the moat 
persistent line was found to be à = 4102, the next in 
a nea Rivage E in agreement with Garrett's 

t ın the case of tin, and contrary, as he has 
remarked, to de Gramont’s. : 

Indium does hot ap to be recognised at all as 
an impurity in tin. e almost complete neglect 
of spectral methods of analysis by metallurgists and 
others may explain this, as the lme at pe is close 


show 


to the strong tin line at 4525, and can yf 
to be eae poe J. R. GREAS. 
The Laboratory, - 
Batohelor, Rob n and Co., Ltd., 
Nevill’s Llanelly, 
May 18. 


Sand-fitee and Kala-azar. 


e 

Ix the issue of Nature dated Mar. 26, p. 460, there 
is a letter from the Kala-azar Commission of the 
Royal Society working in north China in which the 
clam is made that for the first,time an infection with 
kala-azar has been produced by means of the intra- 
peritoneal inoculation of the midgut cpntents of the 
genus Phlebotomus into an ental animal. 

As tho letter is dated Jan. 28 the mistake is a 
natural one, since the writers cannot then have seen 
the report of a similar and earlier experimental success 
on the same lines obtained by the Indian Kala-arar 
Commission in Assam. The report of this experment, 
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in which a white mouse was infected with kala-azar by 
the intra-peritoneel inoculation of the alimentary 
canal contents of P. i infected by f 

on kalk-azar cases, wae published in the Jan. 19 
number of the Indian Journal of Medical Research, 
but was actually received for publication on Sept. 
6, 1926. The fact that the workers in China were 


wo with P. sergent var. and the hamster 
i us griseus, while the Indian Commision was , 
working with P. ani the white mouse, does 
not affect the question of priority at issue. 
H. E. SHORT. 
-o (Director. ) 





Early Suggestion as to the Vacuum Flask. 


Tre following extract from ‘‘ Mechanical Inven- 
tions and Suggestions,” by Lewis Gémpertz, may 
interest some readers of NATURE : 


“ SUGGESTION TO PRODUGH A Firne-pPROOF Box. 


“That this suggestion would succeed, I am far from 
trusting to, but as ibly it might to some extent 
do a0, e diay aoe be an to escribe it untried. e 
The box is made of steel, etc., highly polished, as 

lished metals reflect back the heat as well as the 
fight that are cast upon them, This box is then put 
into a much, larger air-tight case of iron, and hae 
legs of thie wire to prevent rt touching the outside 
case, and all the air is pumped out so as to leave a 
vacuum between the two boxes, and so that no heat 
can be conveyed to it by the.contact of sir; and as the 
radiant heat is rendered harmleas by the polish, and 
the heat of contact is prevented by the vacuum, it 
seems that the heat is kept out entirely, excepting 
through the small wire legs.” 

The book, which is a second edition, unfortunately 
bears no printed: date, but was given to me in 1856. 
Lewis Gompertz was secretary to the Animals” 
Friend Society about 1840. 

RICHARD [NWARDS. 

6 Croftdown Road, London, N.W.65, 

May 15. 





The Hythe Skulls. 


iat a recent number of Biomeirika (vol. 18, p. 22) 
Miss Hooke writes that the measurements which I 
made upon the well-known skulls at Hythe were 
“made on 590 crania selected from at least dguble 
that number.” The Seba which this grves, and 
actually has given, is t, out of a large number, 
half had been selected or chosen for some ial 
reason, and that, therefore, probably the dil not = 
fairly represent the whole collection. e skulls 
were in no way ‘selected,’ bub I had measured all 
which were available at the time, though more have 







ly quite peacefully, in or bef 

tury. ° 

® The work on the Hythe 
quoted Ba a aad aap a that 


ts of the Alpine race who had se 
probab 
cen. 


St. "Fhomas’s Hoepital, 
London, May 5. 
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The Beginnings and the Early Spread Ofs Agriculture.! 
By Harow J. E. PRAKM. 


YOR hundreds of thousands of years, man 
depended for food and clothing upon the 
products of the chase. As the last northern ioe- 
cap retreated, Upper Palsolithio man hunted big 
~ game on the tundra and cold steppe that lay outaide 
It. Then, as the ice-cap diminished, the zone of 
open country contracted, and first a coniferous 
forest, followed by a deciduous foreat, occupied 
the temperate latitudes. Oak forests covered the 
greater part of these regions in late Magdalenian 
times, causing big game to become soarce and to 
retreat to such open lands as were left. 

Thus ended the Palmolithic Age. aia eae 
Epipaleolithic that followed, small isolated 
communities lived by thd shores of the sea, or of 
lakes and rivers, feeding on birds, fish, and molluscs, 
supplemented by futs, berries, and roots. ‘Phese 
were hungry times, and it seems likely that some 
had recourse to collecting wild grass-seeds, aa do 
. the natives of Queensland to-day. 

Some Epipaleolithic man, or probably one of his 
woman kind, having collected the seeds of some 
grass, ancestral to modern grain, must have cast 
some of these on an open patch of soil and noted 
that fresh and sturdier planta arose om the spot ; 
& repetition of this process constituted the first 
advance in agriculture. To ascertain where 
and when this happened, we must disouss 
the grains now in use and the places where they 
ocour wild. 

The countries in which rice is now grown are 
known to have received their civilisation from 
areas long acquainted with the cocultivation of 
wheat an baes. A species of millet, Panicum 
colonum, was used at an early date in E t, but 
it may have -been collec from wild plants. 
P. miliaceum, the millet now cultivated, was first 
grown in south Russia at a much later date. Rye 
was a common weed in fields of wheat, and in high 
altitudes supplanted the crop. Oats are a northern 
crop, and the first evidence of the cultivation of 

j comes from an early Iron Age 


this : 
in Wilteh ive. Barley and wheat have been culti- 
vated from a very early time, pions) it 18 not 
clear which grain was grown first. It is obvious 
that both must first have been cultivated where 
they occur wild. 
ud barley is found in south-west Asia, it has 
been found also in two places in Tripoli. It may 
onée have grown wild along a strip of north Africa 
from Palestine to the Gulf of Gabes. Wheata are 
many species, bet may be divided info three 
: elnkorns (T. monococcum) with 7 chromo- 
aa ae . dicoccum, eto.) with 14, and 
(T. vulgare, eto.) with 21. Wild 
ides) is found throughout Asia 
it occurs also in 


é 


ap 
# 










and the Anta-Lebanon to the mountains of Moab, 
east of the Dead Sea; a claim has been made for 
its ocourrence farther east, on the borders of Persia 
The origin of the bread wheats is uncertain ; the 
are thought to be hybrids, but whether of 7. 
dicaccoides and an Aigilops, an unknown Triticum 
and an Ægilops or T, dicoccoides and T. 1 

is uncertain. At one place only are both emmer 
and emkarn found growing wil together ; ethis is 
on the slopes of Mount ermon, near Damascus, 
he Aaronsohn found both growing with wild 
barley. 

There is, however, a school of thought which 
claims that there was corn in Egypt before it was 
known elsewhere. This school is championed by 
Prof. Elliot Smith. Since no form of wheat ig 
known to have grown wild in Africa, the claim ig 
made that barley, which, as we haye seen, occurs 
wild near the north coast of that continent, was 
first cultivated by the banks of the Nile. : 

Between 1901 and 1903, Mr. Lythgoe, under 
Dr. Reimer’s directions, explored ‘a predynastio 
cemetery at Naga-ed-Dér; this 1s known ag 
cemetery 7000. o' account of the contentas of 
these graves has yet been published, but short 
references to the ceme occur in “The Early 
ae Cemeteries of Naga-ed-Dér” and in 
“Ihe Archsological Survey of Nubia.” From 
the latter it would a that Dr. Reisner hag 
divided the predynastic graves which he has found 
into three categories—early, middle, and late—and 
that the graves of cemetery 7000 were early and 
middle pred ynastio. 

Elliot Smith examined the bodies from these 
graves, and submitted the contents of the stomachs 
of a number of them to Dr. Netolitzky, who reported 
in & letter that several of them contained huaks of 
barley. In two papers,that he published shortly 
afterwards he stated that the glumes were either 
those of wheat or barley, but later he passed on the 
material to a Tr, De Hedwig Gherazim, who 
finally proved that the glumes were those of barley. 
This proves that these predynastic Egyptians ate 
barley, afid presumably oultivated it, but, as Per- 
cival has pointed out in NATURE, since the glumes 
of wheat do not adhere to the grain, they may 
have eaten that too. ° 

The predynastio period is a lo 
important to know to what part of 
belong. Though no dates for this 
able, Bir Flinders Petrie has invented an ingenious 
device for zoning it. This is the system of sequence 
dates, which is accepted by nearly all Egyptologiste 
except Dr. Reisner. These sequence dates run 
from 30 to 78, and the period is usually divided 
Into early s.p. 30-39, middle s.p. 40-59, and 
late 3.D. 60*78. It ia not clear that these 


one, and it is 
it these graves 
period are avail- 


| exactly with the corresponding divisions of Dr. 
Reisner 


Now about 8.D. 40 there appears & number of 
objects not met with in earlier graves ; ' notably 
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pear-shaped mace-heads and wavy-handled pot- 
tery. Both of these occur in Palestine, and the 
former are found in very early deposits in Mesopo- 
tamia. The inference is that invaders from 
Palestine had brought in‘these new objects ; they 
might also have brought with them the knowledge 
of wheat and barley. 

Dr. Hrozny, quoting Schafer, states that Legrain 
and Lampre found barley and emmer in a tomb 
with a contracted burial at Silsileh, without a 
of copper. I cannot find an account of this grave, 
for de Morgan, who mentions the cemetery, says 
a es in. Schulz, however, says that 
the grain was barley, and not emmer, as*had been 
thought. : 

At Abydos, Prof. Peet found kilns for drying 
grain, and in them some carbonised matter from 
which Prof. Harvey Gibson extracted ins of 
wheat. In similar kilns near by, Peet foun Ed 

enta belonging to the middle predynastio 
period. At Badari, Miss Caton-Thompson found 
aire identified by Percival as emmer, in 4 ruined 
ut; above this hut was a layer of late middle 
redynastic pottery. In a grave at Hemamieh, 
pecan Qua and Badari, Brunton found grain, 
also identified by Percival as emmer ; the pottery, 
he tells me, is rough and not very a but he 
places this between 8.D. 37 and 44. He adds: “A 
slate, a disk-shaped mace-head, and a stone vase 
would all be round about 8.D. 40.” 

The evidence of these three discoveries tends to 
show that wheat arrived in Egypt in s.D. 40, and 
was freely used early in the middle predynastio 
period. Whether barley was grown earlier depends 
on whether the graves in ceme 7000 at 
ed-Dér and that at Silsileh date from before thi 
time. In the absence of details as to the grave 
contents this must remain for the present an open 
question. 

Thus it would appear that wheat certainly, and 
perhaps barley too, were first cultivated in Syria, 
probably on the slopes of Mount Hermon. In this 
connexion it is well to remember the statement of 
Diodorus Siculus, written 2000 years ago, that the 
Egyptian goddess Isis discovered “ wheat (svpés) 
a barley growing promiscuously about the 
country along with other plants, and unknown to 

mankind,” and that this occurred at “ysa, a 
high mountain in Phoenicia, far away.” 

As we have seen, emmer was taken to Egypt at 
the beginning of the middle predynastac period ; 
thence this in°appears to have been carried 
to the lands surrounding the Mediterranean. 
‘Grain was also cultivated early in Mesopotamia, 
though which grain was known there first is 
uncertain. a : 

Before 2000 B.0. the Sumerians compiled lista of 
kings and dynasties, beginning with eight or ten 
antediluvian monarchs, who ruled at various cities 
in Mesopotamia. One of these kings rpigned at 
Eridu, while another, who ruled at „Šuruppak, 
escaped in a boat from the flood. After the flood 
there ruled in succession dynasties at Kish, Erech, 
and Ur. A tablet fotnd near Ur ‘mentions A-anni- 
padda, son of Mesannipadda, the founder of the 
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first dynasty of that city, and quite lately a lapis 
lazuli cylinder seal pf Nin-Kur-Nin, Mesannipadda’s 
queen, was found in a grave at Ur. No search has 
et been made for relics of the first dynasty of 
, but at Kish, f. Langdon has found a 
layer which he believes dates from the first 
se rea of that city, the first after the flood. 
ere have been found tablets covered with picto- 
graphic inscriptions and also some pots of. a 
polychrome ware. P 

Similar polychrome pottery was found last year 
at Jemdet Nasr, about 16 miles from Kish, and in 
one of these pots some-grain, which is clearly a 
kind of wheat. Unfortunately, experta differ as 
to the species. An American botgnist has identi- 
fied it as T. vulgare, Dr. Stapf believes it to be T. 
eee a more developed type of T. fulgare, 
while Percival states that it is T. turgidum, a more 
developed type of T. dicoccum or émmer. What- 
ever may be the ultimate verdiot, it is clear that 
wheat of some kind had long*been cultivated in 
Mesopotamia at the time of the first dynasty of 

At Tell el Obeid, however, graves have been found 
which are believed to antedate the first dynasty of 
that city by a long time; they contained fine 
painted pottery. Similar pottery, sickles, hoes, 
and querns,’ and -ahaped mace-heads, have 
been found gteAbu-Shahrein, the site of Eridu, the 
seat of one of the antediluvian monarchs. It is 
clear that grain was grown in Mesopotamia before 
there took place the es which gave rise to the 
story of the Great Flood. 

At a very early date people making highly bur- 
sched sores had bean Lang ai Knossos i te ; 
their figurines suggest that they came from Asia 
Minor. No evidence of agriculture has been found 
among their remains, but if they cultivated grain 
it is likely to have been einkorn, which is native to 
Asia Minor. About 3400 B.o. fresh le arrived 
on the Mesara Plain; these Sir ur Evans 
believes came from the north-western corner of the 
Delta. Though there is again no evidence of 
agriculture among the remains found of these 
people, they can scarcely have been ignorant of 
the practice, and probably cultivated emmer. It 
seems likely that it was the Cretans vho dis- 
seminated this grain throughout the Mediter- 
ranean area. À 

. Other people from south-west Asia Minor were 
working the mineral resources in the Cyclades 
about the same time, and a few centuries later 
settled in Argolis and near Corinth. It is thought 
that these eel Seat grain, and if so it is likeby 
to have been einkorn. Other people, algo from 
Asia Miner, settled still earlier n Th .@ These 
are known to have grown grain, though of w 
type is uncertain ; again it seems likely that j 
i A third set of people, pro 
Asia Minor, came apparently by b 
Danube basin, and settled near 
deBomts of H and 
likely that they arrived 
before 3000 B.o. Emkorn 
of their settlements. 
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Lastly, we have the Black Earth lands of south 
Rusia, in which we have evidente of a civilisation, 
the first stage of whioh is thought by most people 
to be coeval with those meftioned in Th y and 
the-Danube basin. This civilisation is distinguished 
by a Feast of painted pottery, and evidence 
that the people who made it were grain growers. 

. According to Prof. Childe, this civilisation was 
destroyed about 2600 B.o., when some of the people 
fled to Thessaly, inaugaratmg there the second 
Thessalian civilisation. The destroyers seem to 

‘have been nomads from tHe steppes east of the 
Dnieper ; these seem to have invaded the Danube 
basin, fotmding there the second Danubian civilisa- 
tion. Now at o, a second Thessalian site, and 
at Lengyel, a second Danubian site, grain has been 
found; in both cases the sample contains both 
einkorn and T. vulgare. The inference is that both 
regions greW einkorn during the first phase, and 
that T. vulgare wag introduced into both from the 


Black Earth lands. Quite recently a paper has 
been published ih Kiey, citing the existence.of T. 
vulgare from a site near that city, belonging to 
this culture, though whether this belongs to the 
first or second phase is uncertain. 

, At Anau, a village site in Turkestan, painted 
pottery has been found, bearing some resemblance 
to that of the Black Earth lands. In the earliest 
layer on this site were found potaherds a 
impressions of-grain ; this has been identifi 
as T. vulgare. From this it is suspected that the 


art of painting pottery and the oultivation of 
bread wheats both arose somewhere in el'rans- 
CBUCASIA. ° 


From Crete and the Danube basin the practice 
of agricul spread, by sea and by land, to all 
parts of pe, while from Turkestan it was 
carried, with pamted pottery, certainly to north 
China and most ae also to north-west 
India. 


M Television. 


By Prof. E. TAYLOR Jowns, University of Glasgow. 


O5 May 24 and 26 I proceeded, at the invitation 
of Mr. John L. Baird, to the Central Station 
Hotel, Glasgow, to witness demonftrations of 
television between London and this city. I was 
received by Mr. Baird’s colleague, Capt. Hutchin- 
son, who explained that the transmission was to 
take place over the telephone line, Mr. Baird, in 

his iaborstary In London, being in charge of the 

© itting apparatus. l i 
The earher apparatus devised and used by 

Mr. Baird has been described by him in the Journal 

of Scientific Instruments for Feb. 1927. A model 


af the original transmitting ap tus is m the 
ion of the University of w, of which 
i Mr. Baird is a former student. e following 


additional information as to the method has been 
supplied by him : : 

“The method used in the London-to-Glasgow 
demonstration consisted in. passing an image of 
the objeqt being transmitted over a light-sensitive 
cell in a series of strips. The modulated current 
frdm the ocell was transmitted over the ordinary 
trunk telephone line, and at the receiving station 
in Glasgow was used, after amplification, to 
control the light of a glow discharge lamp, a 
modified form of neon tube, giving a light of 
i@tense brilliance, being employed. by means of 
a revolying slotted shutter a point of light from 
this lamp was cayged to travel over the field of 
ion in exact synchronism with the traversal of 







ne lamp and shutter being 
ided with an aperture. The 
he aperture saw at first a 
in which the lumimosity 


—_ 


appeared to travel rapidly sideways, disappearing 
at one side and then reappearing at the other. 
When any object having ‘ contrast’ was placed in 
the light at the sending end, the band broke-up 
into ight and dark portions forming a number of 
‘images ’ of the object. The impression of side- 
way movement of the light was then almost 
entirely lost, and the whole of the image appeared 
to be formed simultaneously. The image was 
pey steady in position, was remarkably free 

m distortion, and showed no sign of the ‘ streaki- 
ness ’ which was, I believe, in evidence in the earlier 


iments. 

The size of the image was small, not more than 
about two inches across when the‘ object’ was a 
person’s face, and it could be seen by only a few 
te le at a time. The image was safialantly 

ight to be seen vividly even when the electric 
light in the room was switched on, and I under- 
stand that there is no difficulty in enlarging the 
image tp full size. I was told also that arrange- 
ments will soon be made for transmitting larger 
‘ objects,’ and for increasing the number of appear- 
ances of the image per second. 

The amount of light and shade shown -in the 
mee was amply cient to secure recognisability 
of the person being ‘ televised,’ and movements of 
the face or features were clearly seen. At the 
second demonstration some of those present had 
the experience of seeing the im Mr. Baird 
transmitted from London Wiis oA aang with 
him (over a separate lne) by telephone. 

My impresion after wi ing these demonstra- 
tions is that the chief difficulties connected with 
television have been overcome by Mr. Baird, and 
that the improvements still to be effected are 
mainly matters of detail. We shall doubtless all 
jom in wishing Mr. Baird every success in his 
future experiments. 
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The Forthcoming Eclipse. 


EXOUBSIONS AND OTHER RAILWAY -ABRANGHMENTS. 


London and North Eastern. 
T ndon and North Eastern Railway 
(Bing s- Cross Station, London, N.1) 1s 
running the following excursions in connexion 
with the eclipse : . 
(a) June 28. King’s Cross, p 9.50 P.M. 
Peterborough, dep. 11.28 P.M. 
Grantham, dep. 12.7 a.m. (June 29). 
e Newark, dep. 12.28 a.m. 
` Retford, dep. 12.54 am. = 
arriving at Richmond, Yorkshire, at 3.42 A.M., 
returning from there at 10.55 a.m., due York, 12.25 
P.M., & Bto ing made to give an 
i 4B look round York. he train will 
leave York at 3.45 p.w., due Retford 4.57 P.M., 
Newark 5.22 P.M., Grantham 5.43 Pr.m., Peter- 
a a 6.20 p.w., and King’s Cross 7.55 
PM. urant oars will be provided, and arrange- 
ments are being made to serve refreshments to 
passengers in the train after the eclipse and before 
the train leaves Richmond, in addition to meals 
en route. = 
(b) From lebone, leaving about 9 P.m.,calimg 
at Amersham, Finmere, Rugby, Leicester, Lough- 
borough, Nottingham, and Sheffield to Richmond, 
re on the morning of June 29, with a stop 
at Marylebone in 
ili be provided to 


HE 


of a few hours at York, arrivi 
the evening. Buffet cars 
serve light refreshments. - 

(c) From Colchester about 7.30 ag with bookings 
from Cambridge (via Ely.or B t. Edmundg), 
Ipswich, Bury St. Edmunds, Thotford, Ely, Mae 

ding, Sleaford, Lincoln, Gainsboro’ Lea Road, 

and Doncaster, returning from Richmond on the 

morning of June 29, time being allowed for a few 

hours at York. 

London, Midland and Scottish. 

ial restaurant excursion trains are announced 

by the London, Midland and Scottish Railway 

( n Station, London) to Southport, which is 
on the centre line of totality. _ 

A cheap excursion to Southport will leave 
. Euston at 11.10 p.m. on Tuesday night,Vune 28, 
and supper will be served on this train. Passengers 


E record with t the death of Prof. John 
Bagnell Bury, ius professor of modern 
history at Cambridge, which took place at Rome on 
June 1. Born in Mo on Oct. 16, 


1861, he entered Trinity Colere, blin, as a sizar, 
and was elected to a fellowship in 1885. After 


his election he to specialise as a historian, 
ublishing his “ ry of the Later Roman 
ire m Arcadius to Irene” ip 1889. In 


1893 he was appointed professor of modern history 
in the University of Dublin, and in 1902 he suc- 
ceeded Lord Acton as Regius a at Cam- 
bridge. He had already published his most 
important and lasting work, in his “ History of 
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Obituary. 


will return by the 8.20 a.m. train from Southport 
(Chapel Street) on Wednesday, June 29, on which 
train breakfast will be served. 

Another cheap excursion to Southport, with 
bookings for 2, 5, and 8 days, will leave Euston at 
11.12 a.m. on Tuesday, dune 28. Luncheon will 
be served on the outward journey on June 28 and 
on the return journey*on June 29. 

Excursion bookings fróm certain provincial towns 
are also being given to Southport, Settle, Llan- © 
dudno, Colwyn Bay, ang Sea and Blackpool. 

In addition, period kings will be gjven ons 
"Tuesday, June 28, returning on three specified 
dates, to stations on*the North Wales coast from 
Manchester, Liverpool, and Lancastér and York- 
shire districts generally, also. to Carnarvon and 
Llanberis from Manchester and Liverpool districts 
and Chester. Similar bookings will also be given 
to Southport—Blackpool from stations im Lanoa- 
shire and Yorkshire. 

- A special train for the Institution of Civil 

Engineers is leaving St. Pancras for Settle on 

June 28, and one for a Stowe Public School party 

is leaving Ruckingham for Rhyl on the same 

evening. » ; 
Great Western. 


The Great Western Railway (Paddington, London) 
announces that a liberal programme of day 
and iod excursion boo has been ar- 

to Criccieth and other North Wales resorta 
for the eclipse from principal stations on ite 


system. 

A ial train will leave Paddington Station on 
Tuesday evening, June 28, by which cheap bookings 
will be given from London, ing, Oxford, and ` 
other principal stations on the G.W.R. route to 
the north. Day trips will also be run from Cardiff, 
Bristol, Gloucester, Cheltenham, Worcester, etc., 
and from the Wrexham Distriot. 

Period excursions will also be run from the 
west of England on Monday night, June 27, and 
from other principal G.W.R. stations oa June 28, 
enabling passengers to return on June 29, July 2, 
or July 4. 

















the Roman Empire from its Foundation the 
Death of Marous Aurelius ” (Murray’s “ Studerft’s 
Histories,” 1893), the “ History of Greege to the 
Death ef Alexander” (1900), and his edition 
Gibbon (1896-1900). In these, his remarkably 
range of knowl , his extensive acquain 
, his ability to marshal a vast 
and his scientific conception of hi 
to the full in a treatnfent of hi 
@mbined a broad grasp of 
& ulous care for detail. 
per ed work, he was 
bridge “ Medieval Hi 
the editorahip of the Camb 
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News and Views. 


How experimental research carried out on dogs has 
benefited both that animaleand man w decribed in 
the, Memorandum. of the Medical Research Counail on 

. the Dogs Protection Bill now before Parliament. 
Recent advances in knowledge have been made by 

, this means in the study of reketas, disorders of the 
teeth, diseases of the ‘heart and circulation, and in 
diabetes, as well as in distemper and various types of 
jaundice prevalent among dogs. The proof that 
rickets 18 a dietary diseage “and .cqn be cured by 
changing the diet, so as to supply an adequate 
amount of the anti-rachitic vitamin, was first obtained 
by feeding experimenta carried out on puppies. An 


discovery that absence or deflciency of this vitamm 
in the diet prevents the proper development of the 
hard enamel of the teeth: this work is still in progress, 
and may lead to thf prevention of dental decay in 
human beings. ‘The control of diabetes by the use of 
insulin, which has been such a boon to sufferers from 
. this digease, was made possible by experiments on 
dogs : ın fact the whole of our knowledge of this 
disease from the time of the discovery of the relation 
of the pancreas to diabetes to the discovery of msulm 
has been gained by experiments on this animal. Nor 
must the benefits to the dog itself from experimental 
research be forgotten: protection agamst distemper 
is already becoming practicable, as also agamst the 
spirochstal jaundice which is not uncommon in 
Great Britam and often fatal, whilst a cure has been 
found for the malignant jaundice or piroplasmosis of 
dogs m the mjection of the dye trypan blue. ` 


Ir is the considered and unanimous judgment of 
the Medical Research Council that the proposals of 
the Dogs Protection Bull would place an insuperable 
and permanent barrier across some of the chief paths 
of progress 1) medical research. The memorandum 
describes the reasons which make the use of dogs for 
experimental purposes necessary, and gives In some 
detail results which have been, or are being, obtained 
from such experimente. Considerations of size are 
frequently important: practicable alternatrves to the 
dog are th8 sheep, pig, goat, or ape, but none can be 
kept completely healthy and comfortable m the 
laboratory except the dog. Moreover, its long 
domestication has assimilated ita natural diet to that 
of man, and many of its bodily structures provide the 
nearest approximation among animals to those of man, 
soethat results of expermments, both dietary and 
pharmacglogical, can often be applied directly to the 
paso of @uman beings. The special habituation of 

















terrified by the near approach of human 


orandum pointa out that the dog 
ther er animal is available, 
minority of experiments’ are 
knowledge which ‘has been 
ta forms part of the every- 
physician or surgeon, and 


unexpested outcome of these experrments was the, 


og to man’s presence 18 also in favour of its use, 


include the foundations of the physiology of the 
digestive and circulatory systems. To avoid the 
danger of the use of stolen dogs for purposes of 
experiment, the Council recommends that the Dogs 
_Act, 1906, be amended to allow of the use of some 
of the 50,000 animals annually destroyed m London 
alone. ` These dogs are those which either have no 
owner or whose owners do not care enough about 
them to make inquiries when they are lost. It would 
allow part at least of the now useless annual maseacre 
of dogs toebe turned to the permanent advangage of 
mankind and of other animals. 


THe forthooming total eclipse of the sun affords 
radio amateurs an excellent opportunity of experi- 
menting on the effecta produced by the eclipse in 
preventing the sun’s reys passing through part of the 
conducting layer m the upper atmosphere. The 
shadow cast by the moon will passa through the re- 
flecting surface of this layer at approximately 100 
miles south-east of the path of the visible eclipse. 
During the eclipse, the layers over a broad band of the 
country between Cardiff and Grimsby will be a band 
of totality for radio observations. In the Wireless 
World for June 8, Prof. E. V. Appleton gives a popular 
description of the phenomena, that are likely to happen, 
and offers useful advice to all who desire to attempt 
to record them. Observations, he says, ought to be 
confined to the broadcasting range or even to waves 
of shorter wave-length. These will probably give 
indications of the phenomena associated with sunrise 
and sunset after the normal sunrise has taken place. 
The observations made on the day of the eclipse will, 
however, be of little value unless they can be com- 
pared with the resulta normally obtained. Hence 
observations of a similar character should be made at 
least on the morning before, and on the morning after 
the day on which the eclipse occurs. Observers 
should choose a station the signals from which they 
can receive with great ease, and make a special study 
of the sunrise and sunset characteristics of these 
signals. They will, therefore, only have to note if 
any extra phenomena are observed on the morning 
of the eclipse. It is important to time each observa- 
tion corrétly with a watch or clock chécked before 
and after the series of observations by means of time 
signals. It should also be recorded whether the 
times given are in British summer game or Greenwich 
mean time. 


THe Halley Lecture on “ Modern Eclipse Problems,” 
delivered by Mr. F. J. M. Stratton on May 20 and just 
published by the Clarendon Pseeas, Oxford, at 2s. 6d. 
net, provides a comprehensive and clear account of 
Investigations, carried out and contemplated, into the 
nature of coronal light and related matters. Chief 
attention is rightly devoted to these subjects, because 
It is only dursng the brief period of a total eclipse that 
the corona can be studied spectroacopically or its form 
be portrayed. As Mr. Stratton remarks, ‘“ The 
question of the source of the coronal light, particularly _ 
in the lower levels, remains a very open one, and 


i t 


d e = 


Juns 25, 1927]. ~~ ° NATURE ° 923 
steam formed, al the-hydrocarbon being burnt to dead narwhal. It was crias-crossed with deep wounds, 
carbonic oxide and hydrogen, le@ving igi had its abdomen® ripped open and * eaten 
h intact. away, and its viscera, including most of liver, re- 


(2) t in al the oqmplex ethylene-hydrogen- 


b 
a hydrocarbon-oxygen (or -air) mixture (4) 


blendi ) 
with a hydrogen-oxygen (or -air) mixture (B), both 
having the same flame and both contami 


oxygen in defect (t.e. the respective 
mixtures numbered 


miature no longer propagated fidine 

The fact that the Mane ae for ( + H,)aur 
mixtures eexhibit only eather m the 
sup ‘law’ is scarcely relevant to the discussion 
becauge of the comparatively small proportion of a 
Logier lard aT oe eA ded with 
a me ir mixture of the same type and speed 
to produce a ( +H,)-air mixture contaming 
oxygen in d@fect, the only condition that really 
matters. Thus, for example, m the case examined. 
by us, only 18-85 volumes of a 71:9 H,/28-1 - air 
mixture (flame = 64:1) would have had to be 
blended with 86-65 volumes of an 11-05 CH,/88-95- 


10 per cent. 
Table Y. on p. 439 of our paper). 
oxy was substituted for air as the supporter of 
combustion, & much ter deviation was o ed ; 
for, as will be seen from Table IV., p. 487 of our 
paper if a 58-2 /46-5 O, mixture were to be 
lended with a 92-9 H,/7:0 O, mixture so as to form 
a (CH, + H,)-oxygen mixture, the speed of the two 


pron mixtures (each 114 am. sec.) would be 
in the proceas to about 88 am. per geo., or 


by about 28 per cent. Our experimenta also indicated 
that a series of (CH, + moral bg (or -air) mixtures 
(oxygen bel in defect) wo show even more 
considerable deviations from the ‘ law.’ 

In conclusion, I would add that our experimental 
examination of the 8 ‘law’ was undertaken 
from a sense of duty, and that, having satisfied our- 
selves that it does not apply to gaseous jlosions 
generally, ıt has no further interest for us. , with 
more important matters to investigate, we do not 
propose continuing its discussion any further. 

Wura A. BONE. 

Imperial College of Science, o 

South Kensi D, 
London, 8.W.7, 
June 8. 
® 





The Walrus. 


ALTHOUGH the walrus is usually found near the 
land subsisting on the shell-fish it finds at the bottom, 
it is also on rare occasions found amongst the drift ice 
in deep water, far from land, subsisting on seals and 
other mammals. f 

A few examples of the latter kind are recorded in 
the log-books of whaling and sealing voyages to the 
G d Sea in my ae and several others 
came under my own observation during voyages to 
the same locality 

On one occasion ey 1890), when amongst the ice, 
off the east coast of Greenland, I noticed an unusual 
number of birds, some oily water, and something 
floating in it. Lowering a boat, I found it to bes 
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mover It was only tly dead. Hidden from 
me and my com ions in the ieee te Ries eager 
ice, but visible from the mast-head of the ship a mile 
or two away, a large walrus lay asleep on an adjoining 
piece of ice. Unaware of this, an considering the 
narwhal—a female without a tusk—valueless, I 


returned on board empty-harided, to learn about*the `“ 


walrus and to be told by my father that the sbip 
could no lo be delayed. 

On an earlier voyage, before I commenced sailing 
with him, my fagher, thg late Capt. ey of Peter- 
head, came across a narwhal recently dead and & 
walrus either in killing it or eating it. The 
facta will be found fully reported in Land and Water, 
December 1879. Briefly, in July 1879, in lat. 78° 

the ice be G d an 
Spitsbergen, my ERE an unusual commotion 
in the water, and, on ascertaining the lowered 
e@ boat and secured both the and ita victim. 
The body of the latter was scored with deep wounds, 
and the stomach of the former was pac with ita 
blubber. ° 

On another occasion (June 1887), in lat. 73°, long. 
16° W., we saw a walrus in the water with a seal in 


ita mouth. Lowering a boat, we killed the walrus and ° 


retrieved the dead seal. The latter, a floe-rat, Phooa 
hispida, was almost oleft in eenas] a single wound. 
On other occasions I have remo portions of seal 


(bits of blubber and liver) from a walrug’s 
stomach. «q iculars are to be found in the Zoologist, 
1889, p. 8.) 


. The solitary animals that we used occasionally to 
find amongst the 10e far from land subsisting in 
the way described were all of ‘gize, and may 
well have belonged exclusively to the male sex. In 
the only two instanoes in which it is recorded the sex 
is male; none of them were accompanied by calves ; 


moreover, in the summer months the adult males? 


cling less to the land than the females and im- 
mature animals, venture farther afield, and are more 
likely to be seen far from land. In fast, the old ‘bulls’ 
are not to be found in the in-shore waters of Spits- 

and Franz Joseph Land in June and. Ta 
see Allen, “North American Pinnipedia,” p. 108, and 

oologist, 1895, p. 75). 

In Scoresby’s time ing walruses were ap- 
parently more frequently seen by the whalers on ihe 
so-called ‘ whali oa > between Greenland and 
Spitsbergen. In his “ Arctic Regions,” vol. 1, p. 508, 
we read of a single ship, while in 1ta quest for 
whales, picking up as many as half-a-dozefi in a single 
season without approaching either Toe or 
Greenland with time express purpose of catching it. 
Thig may well have been the case, for it was not until 
a later date that the Norwegian walrus hunters began 
to kill them in the in-ghore Spitsbergen waters and 
that it became seriously depleted in number. 


- R. W. Ghay. 
11 Hulham Road, $ ' A 
Exmouth, Devon. 
Surface Film of Aluminium. ® 


lex Naruse of May 7, p. 678, I have read with a good 
deal of interest an account of somp experiménts made 
on aluminium foil *hich had been treated by the 
Bengough anodic process. In some Renante gais 
on ordinary aluminium foil in ofnnexion with a re- 
search on the determimation of oxide in aluminium, 
details of which work was published in the Jur. Soc. 
Chem. Ind., vol. 45, p. 170, the writer, in coll 


ration ə 


924 ° 


with Miss H. E. Millar, had previously made the same 
observations sas Mesers. Sutton sa . In 
our experiments, and employing the same meted. it 
was even le to notice the film on such thin foil 
as 0-00075 in. in thickness, and moreover we were 
able to identify surface j on the layer which 
were origi resent on the original metal. Messrs. 
Sutton and p are probably unaware that we 
had previously made this obse ion, and therefore 
thes correctness of our vonclusions mes the more 

The National Physical Laboratory, 

Teddington, Middlesex, 
May 17. m “e e 

Wa are glad to have been given the opportunity of 
reading the letter from Mr. W. H. Withe . We 
already goad the paper by Mr. Withey and Miss Millar 
EE P aan Wadena Veeood dad of time in? 
an attempt to interpret their resulta. These appeared 
to us to indiqate that the material of their sheet No. 1 
was free from both internal and superficial oxide ; 
that rolling sheet 1 elown from 0-01 to 0-006 in. in 
thickness produced a film thicker than thgt which we 
have go far found present on aluminium which has 
stood over long periods to air, and that later 
rolling redu the thickness of the film as well ag 
that of the metal to a value much below the normal, 
assuming equal density of the films. j 

It to us possible that under the very high 
pressure exerted by the rolls, the metal may attain a 
very high temperature locally and oxidise rapidly in 
the same way m which, for example, steel îs known tô 
do im an overloaded ball race, but that the oxide film 
formed in the early stages of rolling may obstruct 
further superficial oxidation duri ent roling. 
We do not know whether Mim Million and Mr Withey 
have any further resulta which would throw light on 
this matter or whether they would regard this tentative 
@oxXplanation as a reasonable one. 

Se eee of Miss Millar and Mr. Withey 
regarding formation in roling, of which we have 
no experience, our experiments have so far mdicated 
that by long standing in air, a surface film is formed 
of three to'five times the thickneas of that present 
on their finished sheet, but at present our experience 
has been confined to thin sheets. Also, the directly 
observed increase in weight of aluminium mg mn 
air, recorded by Dr. Vernon in the second report to 
the Atmospheric Corrosion Research Committee, 
ee ee twice the thickness of film present 
on the fini sheet of Miss Millar and Mr. Withey, 
assuming the films to have the same composition. 

` H. Korro 


N. 
e J. W. W. WILLSTRoP. 
Metallurgical Department, ° 
Royal Aircraft Establishment, - 
8. Farnboro Hanta, 
May 31.7 e 





° Etch Planes in Metallic Single Crystals. 


It is well known that when an etching solgtion is 
applied to # metallic trystal, the action takes place 
go ag to leave the surface ‘stepped’ in such a way 
that optical reflection takes place from planes m the 

which are definitely related to the orystallo- 

graphic axes. *We pave veg ree this relationship 
ith amgle crystals of iron, nickel, and aluminium. 

.  T$e iron crystals were etched with a 10 per cof 

solution of nitric afid in alcohol, and the nickel ones 

with concentrated ferric chloride solution. We have 


obtam&d very good etch patterns on sagen gre b 
ae ic soda and then wi e 


e treating first in caustic 
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chloride solution. This proceas appeared to give a 
better contrast eteh than the ordinary treatment with 
caustic soda alone. 

The ap tus for locating the etch planes by means 
of the optical reflections odnsisted simply of a crystal 
goniometer mounted in place of the prism table on 
an -autocollimating meter, -The planes from 


facets. By oere 

pace one of the Teran axes, the angle 
two reflecting planes can be measured by a 

ingle movement of tht goniometer. 
the case of iron, which is a body-centred cube, 
the Pron A Appear quite simple, the etch reflections 
being mu y perpendicular, indicating that the 
coo are {100}. Si MoKeehan, NATUERE, 
y 14, p. 705.) e case of aluminium (face- 
ned Guba) ia anila, except that in a few cases 
reflections were obtainable from {110} planes. These 
reflections, however, were always very faint compared— 


with those from {100} planes. Alth the struc- 
tures of aluminiun and nickel are &i s they etch 
m different ways. Davisson and ATURE, 
April 16, p. 558) state that nickel etched. 

lop {111} faceta. Using the etch 


by vaporisation J, 
method described above, we have found that {111} 
and {100} facets are formed, as is shown by the fact 
that strdng reflections were obtained in directions 
inclmed to one another at 90°, 70°, 55°, or the supple- 
ments of these 

A considerable number of arystals were examined 
by the optical method and the measured anglea were 
generally within 1° of the caloulated values. X-ra 
examination by Muller’s method (Proo. Roy. Soo., 105, 
p. 500) of a number of nickel ve results 
in t with the optical data. e develop- 
ment of two etch planes does not in any way invalidate 
the use of etch reflections for the determination of 
crystal planes, but a more tho examination of 
the arystal becomes necessary to avoid ambiguity. 

H. H. Porre. ` 
W. SvcksMIrH. 

Physics Department, 
o University, 
Bristol, May 20. 





‘Active’ Nitrogen. 


In all the work, both theoretical and e imental, 
which has so far been done with to active 
nitrogen, it has at least tacitly been assumed (a) that 
active nitrogen is homogeneous and (b) that the after- 
glow and ehemical acti are necessarily co-existant, 
although from Saha and 8 theory of the nature of 
active nitrogen (Phil. Mag., 118, 421; 1924), it‘follows 
that ni en may be ‘active’ and yet show no 
lummosity. Dr. H. W. B. Skimner has recently 
to the author that in view of the production 
of atoms, excited H,, and H, by the in 
hydrogen, it does not neceasarily follow that the form 
ok troy which is responmble for the afterglow is 
that which is chemically active. rimental evi- 
dence completely in support of this theory has now 
been obtamed. ` 

If a stream of glowing nitrogen be led through a 
second and weak discharge, the luminosity is destroyed 
or considerably dimmished, as described by Lord 
Rayl (moc. . Soo., 82, 488; 1916). The 
concentration of active nitrogen in the gas stream may 
be determined by the admismon of nitric oxide to the 

below the di (Willey and Rideal, Jour. 
Chain: Soc., 1926, 1804), and it has now been found that 
when two independent discharges are provided, one 
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strong and producing the afterglow and the other 
feeble, the gas befng led from the former to the datter, 
the yield of nitrogen peroxide 1s greater with the 
two discharges than when the stronger 1s used 
alone, in spite of the alrrost complete extinction of 
the glow by the weaker discharge. Moreover, if the 
latter be used algne, little or no luminosity 18 visible 
in the gas in the exhaust line, but abundant formation 
of nitrogen peroxicle occurs. ° 

It thus appears that the glowing and chemically 
active forms of nitrogen are distinct from eagh other, 
and that the estimates as to the energy of ‘adlive’ 
nitrogen made severally by spectroscopists and Dr. 
Rideal and myself have really been upon different 
modifigations of this element. The sama applies to 
the respective deductions as tothe nature of * active ' 
nitrogen. While we may now with confidence regard 
the luminous variety a3 bting due to the recombina- 
tion of atoms with a heat. of forination œf e.°250,000 
cal /gm. mol.. the nature of the other kine, which 1s 
apparently the chief constituent of ‘active’ nitrogen 
and an energy of ca. 45,000 cal./gm. mol. 
13 atill admewhat obscure; the choice would appear 
to jie between metastable molecular nitrogen and a 
more complex body such as N,. 

A full account of these investigations will shortly 
be publisherl . J. B. WILLEY. 

Laboratory of Physical Chemistry, 

Cambrilge, May 4. 





Designation of Thyroxine. 


IXENDaLL (Proc Am Physiol. Soc.. Am. Jour. 
Physiol „45,540; 1018)named the crystalline compound 
he isolated from the thyroid thyrozin. as an abbrevia- 
tion for thyro-ozy-indole, since he believed it to con- 
tain an indole nucleus. Harmgton has shown that. 
on the other hand. ıt 1s an 10disel amino-acid, denved 
from tyrosine. He has gracefully accepted Kendall's 
name, merely adding the final e necessary for an 
amino-acid in English terminology. : 

Nevertheless, from a teaching point of view, a name 
that ai es something incorrect 18 undesirable. in 
spite of numerous examples that persist (the majority 
of bio-catalysats do not eee a ‘` boiung’ and do not 
occur in yeast, and are but clumsily, therefore, termed 
fennents or enzyme . it ia doubtful if the majority of 
‘ hormones’ ‘ arouse ’). 

It seems very desirable that Harington. or, 1f he 
refuse, some one of the elder endocrinologists, shoulcl 
find a new name for this internal secretion of the 
thyroid gland which will more accurately suggest its 
denvation I would suggest for their consideration 
a term such as thyrosine, or thyroisine, either of which 
practically retains Kendall’s name, and af the same 
time emphasises both the thyroid omgin of the com- 
pound and its close relationship with tyrosine, the 
two poimts which obviously require emphasis. 

May I also sufgest that stresa should be laid on 
Hanngton’s opinion (Biochem. Jour.. 20, 298; 1926). 
“Tn vew of the constitution of thyroxine... 
racemisation dunng the alkaline hydrolysis (of thyroid 
tısgue) is the probable explanation of the absence bf 
optical activity in the product.” It seems, by 
analogy. extremely unlikely that thyroxine, as 
secreted by the thyroid gland, should be optically 
inactive; and further, by comparison with nine, 
we may ease | infer that one of the two optically 
active isomers will be physiologically completely. or 
almost completely, inert. If this should prove to be 
the case, then commercial thyroxine will have but 
one-half the activity of thyroxine in thyroid, and an 
explanation may be available for that cuscrepancy 
between the physiological activities of thyroxine and 
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of desiccated thyroid tiasue that Reid Hunt found by 
use of his acetomtnmle test with mige (Am Jour. 
Physiol.. 63, 257; 1923); my own experiments, 
utihaing growth and organ-hypertrophy effects on 
rats (Prans Roy. Soc. Canada, 20, 307;_ 1926) have 
supported his conclusion that p eny inactive) 
thyroxine does not represent the full activity of the 
thyroid gland A. T. CAMERON. 

niversity of Alanitoba, 

Winnipeg, Canada, May 35. > 





The Calibration of Photographic Plates. 


In NaTuRE (May 143 p. 707) Dr. E. A. Baker dis- 
cusses the calıbråtion cufves of photographic plates. 
The curves he gives certainly show a good agreement 
In sensitivity between the different, batches of plates 
used under his conditions of standardisation Con- 
cerning the reference to Harvarde results eHarvare 
Circular 302), ıt may be of interest to note several 
points not fully cisewsed m the original paper on 
spectrophotometric method ° 

The curves to which Dr. Baker refers are the density 
curves of ten of the photograpMic plates analysed in 
our reguley photometric programme, and are repre- 
sentative of the general results obtained. «Inter- 
comparison of the curves allows us to examine the 
effecte of emulsion and developer. Curves for plates 
taken from the same box show no closer agreement 
among themselves than do those for different boxes 
of plates coated with the same emulsion. Even plates 
with two different emulsions show no greater differ- 
ences f1om._ome another than do plates with the same 
Smulsion. 

A atmiler result 13 obtained with regard to developer. 
Plates developed with different batches of one 
developer agree as well as do those from a single batch 
of developer, while plates developed with one of the 
two kinds of developer used at Harvard show an 
agreement among themselves that 1s little, if any, 
closer than the ment for plates develope | withe 
the two different kinds of developer. 

The idea of the Harvard individual plate calibration 
curvea, however, was not specifically the elimination 
of differences in emulsion or developer, though this 
will of course follow. Jt was to set up a density curve 
for the plate used, for the condutons under which ıt was 
exposcd, rather than to ensure the constant sensitivity 
of different plates under carefully standardised con- 
ditions The calibration curves, as described in 
Harvard Circular 301, will allow for any possible 
changes in sensitivity due to the temperature and 
humidity durng exposure in the telescope. to the 
ageing of the eo or to delayed develmpinent, as 
well as for any loss of transparency of the background 
and exposed porti of the plate due to sky fog” 

Exact agreement between various reduction curves 
13 not to be expected, nor would it have any aignificance 
for the spectrophotometric results. Individual plate 
calibration is at least a Safe procedure until such time 
as a greater knowledge of. and dependence on, the 
actions of photographic plates under various œn- 
citions is obtainable. Frane S. Hoga. 

° o CECILIA 1. PAYNE. 

Harvard Coll Observatory, : 
Cambridge, Massachusetts, June 3. e 





The Spectrum of Ionised Weon* (Nel). 


e For some time the spectrum of omset aeon 
(N8 11) has been a subject of investigation in the 
Amsterdam Laboratory ‘“‘ Physica.” he analysis 
of the F r spectrum, givon in former papers (J’egslagen 
Kon Asad. Amatertam, June 1926, December 1926) 
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and the theory of complex spectra of Heisenberg and 
Hund formed, preliminary steps fpr the analysis of 
Neu. A great part of the Neu Imes have now been 
classified by me in a term scheme exhibiting a ect 
analogy to that of Fi. The‘followimg table T an 
example of this analogy : 
































Absorption Bands of Liquid and Vapour Amines. 
By m ing, Below wave-length 4 m the absorp- 
tion of and let solid and liquid 
amines, it was shown that the N-H bond has`a stro 
characteristic absorption band around 8 « (Proc. US. 


Fi. Koi. 
e 
` Tam 
Term, j Term Value. Term. j. Term Valne, ferenc. 
185820 ap |2| 270000 
_ 184918 l 209220 
(16-6 volt) (38-4 volt) 
8 568617-0 P 8 117000-0 
s 2 (842-8 2 | - 110482-0 
1 58182-3 l 146183-0 
3 45104°8 4p’ $ 89088-2 
2 449081-9 ° 2 89718-6 
1 44819-2 l 80533-1 
4 -44035-A 49) 4 87022-7 
3 43858-8 3 86684-9 ‘ 
2 48714°38 2 86435-2 
1 43630-9 l 86291-1 
2 42595-0 49 2 88178-0 
rE 





` The complete term table for Nen and the liste of 


elsewhere. T. L. Da 
Laboratory “‘ Physica,” ” 


classified lines with further details will “be oe 
UIN. 
th 
. Amsterdam, May 24. i 





The Nomenclature of Chromosome Groups. 


Tr is well known that several plants and animals 
ve beeh found which have (a) , four, or more 


eee of chromospmes, instead of the usual 


ups are typically identical, not only 
in the number, but also in the nature of their members ; 
thus bemg-homologous groupe. On the otber hand 
(o), in certain piara paren or subspecies, have been 
ound the haploid n of ahromosomes of which is 
two, three, or four, eto., times that of the half number 
of a Pap in the same genus. In typical caseg 
of this kind these extra chromosomes are not homo- 
logous, or not completely homologous, with those of 
the basic group. 
Now in tee case (a), the words diploid, triploid, 
and loid have been some time in use. It would 
be y possible, in the writer’s opinion, to change 


the apploation of the word ‘ diploid,’ for example, and . 


confine its use to case b, as has oe ee 
(O. F. I. Langlet, Svensk Bot. Tidskr., vol. 21, pp. 
1-17; 1927). The cytologists who are doing 
ech work in counting the chromosomes in 

I t genera are not com to make use of a 
Greek terminology already employed in a different 
sense, They may have recourse to the mother tongue, 
and ethe tertha, single, double, trip 


convey no n on amology, 
and would hence suit case adr, if technical terms 


awaig application to. oase b. 


a a Jous Baumar ° 
” Carnegie Institution of Washington, 
D t of Genetics, 
Gold Spring Harbor, Long Island, N.Y.. . ° 
T May 27. aj 
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Nat. Acad. Sci., 12, 74; 1926). It seemed, from the 
data on various substances by other workers, that this 
was an overtone of a fundamental at 6 u. 

Measurements, with a rock-salt priam girls amet 
of the absorption of lo waves by liquid and ur 
amines, have recently made bere. They show 
a weak 6 u band both for secondary and tertiary 
amines, so’ that this band cannot be taken as the 
fundamental of the 3 «u N-H, the latter being, then, a 
furidamental. Í 

This is in harmony with the recent results of Ellis 
for anıline liquids, O88 V accurate measurements 
below 2-8 » showed a series of overtones characteristic 
of N-H, the calculated fundamental of the per1es 
extrapolating to 2-8 », not to 6 » (J. Am. Chem. Soc., 
49, 347; 1927). - E. O. BALANT. - 

Physics Department, Johns Hopkins University, 

Baltimore, Maryland, U.S8.A.,~ 
G May 19. 





Unauthorised Publication of the 
u Grammar of Science.’’ 


e 

Masses. STHoHERT AND Co., of New York, have 
issued, entirely without my sanction, a reprint of the 
last edition of my “ Grammar of Ssience.”” Copies of 
the book have been recently sold m England. I 
should Hke to mform le purchasers, through the 
columns of NaTURE, t the book is unsuthorised and 
can only be sold in Great Britain. - 
eviessrs. Stechert . kindly inform me, havmg 
regard to the issue of a new an revised edition, that 
“Tt ig better ’—they do not say for whoam—*“ to have 
eee Gea It is needleas to 


epistemology. ; 
This is not the place to comment on the morality 
of American t law. KAEL Parson, 
_ University Ege, m 
London, W.C.1. 
= 6 
@ e 
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e Some Recent Services of Metallurgy to Engineering.’ i 


By Prof. H. C. H. CARPENTER, F.R.S. 


i (oes honouring me with the invitation to deliver 
the James Forrest lecture this year—the 
thirty-third of+the series—the Council of this 
Institution expressed a desire that I should deal 
with recent advances in metallurgy which have 4 
bearing on engineering practice. It is twenty- 
one years since my distingui ones 
Robert Hadfield delivered» the lecture in 
which metallurgy constituted the main subject, 
and i? would seem convenient, therefere, that I 
should deal with the progress*made since that date. 


e 
s FLOTATION. . 


As regards ore-treatment, water-conocentration 
is eminently satisfactory in the concentration of 
ore containi relatively coarse and 
mineral and a light e. Chemical treatment 
is equally adtiafactory when the valuable mineral 
pa as powder and the gangue is not soluble. 
Between these two lies the feld of flotation, this 
method of concentration being effective both in 
the presence of a hoavy gangue and a fine mineral. 
It belo 
dates back to the exploitation of the rich auriferous 

vels of California and Australia about the 
middle of the nineteenth century, though the first 
flotation process to be applied commercially was 
that developed by Elmore m London in 1898. He 
was, moreover, the first to apps the selective 
action of oil to & a ae ly from a wet- 
crushing machine. t bri Ak in flotation the 
mineral is floated on an air froth, while the gangue 
ainks to the bottom, whereas in concentration the 
mineral sinks to the bottom and the gangue is 
floated away. 

There are three main 
machines, known ively as the mechanical, 

neumatic, and e. Of these the mechanical 

otation machine is the widest applied. The 
standard pattern machine has a capacity of about 
1-25 tons per square foot of machine area per day. 
A machine of ordinary size will treat about 400 
tons per day, and require about 100 H.P. 

Flotation first established itself by thg recov 
of lead and zino-blende from an association wi 
heavy gangue at Broken Hill, New South Wales, 
ita success being complete about 1910. Whereas 
with water contentration, before the advent of 
flotation, the recovery was only 60 per cent. of 
lead, less of silver, and none of the zinc, the 
recoveries to-day are about 85 per cent. of the lead, 
65 per cent..of the silver, and 83 per cent. of the 
zino. These percentages do not include the lead 
in the zinc concentrate, or the zino in the lead 
concentrate. The cost of flotation is about 6s. 
per ton, and that of complete dressing about 9s. 
per ton. At the Butte, uperior, Mqntana, the 
present recovery is about 92 cent. from an ore 
assaying about 17 per cent. of zinc, flotation being 

1 From the -third James Forrest Lecture delivered before the 
Institution of Avil on May 3. 


No. 3008, Vou. 119] 


of froth-flotation 


granular . 


to the present era of mining, which, 


resporsible for about*three-quarters pf the pro- 
duction. . 

At Anaconda, where in 1915 the recovery of 
copper by water was 78 per cent., a flotation equip- 
ment was erected in the expectancy of raising the 
recovery to more than 90 per cent. This tation 
has been realised. At Utah- ing, Noa boun, 
Utah, a tailing dump containing about 700,000 
tons, assayi ut 0-7 per cent. of copper, was 
ila E by flotation the aaron: 
assaying about 18 per cent., and the final tailmg 
At Calumet and Hecla at 
Lake Superior, a conglomerate gf ore centaming 
native copper is treated by a flotation plant having 
a capacity of about 2000 tons per day. From this 
material, which contains leas than I per cent. of 
copper, a recovery of 60 percent. is made at a 
cost of about 10d. per ton. 

To-day, in fact, flotation is applied on p tically 
every important non-ferrous mining ad, Tin 
alone, has not yet benefited by it. In general 
terms, where formerly water concentration yielded 
a 65 per cent. to 70 per cent. recovery, the adoption 
of flotation has raised the recovery to from 80 to 
85 per cent. e 


about 0-2 cent. 


REVERBERATORY FURNAOB SMELTING. 


As the finely divided concentrate cannot be 
smelted in a blast furnacé, one of the principal 
consequences of the development of the flotation 
process has been the necessity of designing a new 
type of furnace. This has been developed frone 

o original small reverberatory furnace, 
many years ago in copper smelting m Swansea. 
The modern furnace, however, is so much rae 
and ita method of working so different that the 
process is really a new one." The fuel used in the 
modern large reverberatory furnace is pulverised 
coal or fuel-oil, depending upon the relative cheap- 
ness of the two fuels. When pulverised coal is 
used, it is ground so that 80 to 90 per cent. will 
pe a 200-mesh screen, and is blown into the 
urnace with about 15-oz. air pressure. The coal 
used. may vary in ash content from 6 to*7 per cent. 


up to as high as from 15 to 20 per cent., without 
giving trouble. The ratio of o to fuel varies 
m 5 to 74: 1. 


The burners are inserted direct 
in the rear wall of the furnace, il a Tae cae 
from four to six beifg the usual number. The 
type of burner varies in eaqh plant with apparegtly 
equally satisfactory results. j 

When using fuel-oil in the furnaces it isgenerall 
from 17 to 19 B6., and is prehêated to about 200° 
to 250° F. before burning, as this resulta ine fuel 
economy. When as much heat as possible has 
been extracted from the gases, they are passed 
through waste-heate boilers for @ Phe. recovery. 
hese are from 500 B.H.P. to 750 B.H.P., and are 
frequently connected tò a cofmmon cross flue, 


1 Liddel, “Handbook of Mon-Fecrous Metallurgy,” vol. 2 ph 
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extending from all the reverberatory furnaces, so 
that in case of a shutdown of a furnace the boiler 
capacity will not be lost; and if a boiler is down 
for eee repair, the otker boilers are available 
for the utilisation of the waste heat. It has been 
found advisable to have the flues from the furnaces 
to the boilers sloping slightly towards the furnaces, 
as otherwise trouble may be experianced from the 
accamulation of slag. ' 

The reverberatory furmace is the most satis- 
factory apparatus in which to treat fine ores, but 


it usually requires an extensive oE plant, 
ocoupies a large amount cf ©&nd locks up a 
large amount of valuable metal. Hence the invest- 
ment is large for% given tonnage. 


z 2 e LEACHING. 


Copper has been extracted érom its ores by hesp- 
leaching methods in Spain since 1752, but these 
contain from 2 to 3 per cent. of metal. With 
modern methods if is economically possible to 
treat ores containing much smaller quantities of 
copper. In the spring of 1923 the Ohio Copper 
Company of Utah commenced the leaching of an 
ore which averages only 0-3 per cent. of copper. 
This has since proved to be a profitable cages 
taking. It consista of a cop r-bearing quartzite, 
in which the copper miners Grist principally in 
the fissures. The eee is practifally inert tg 
chemical action, while the copper minerals are 
readily attacked by the leaching solution. At the 
Calumet and Hecla mine, an old tailing containmg 
only 6 lb. of pel od pof ton (0:27 per cent.) has been 
successfully treated by an ammonia process. It 
has been estimated that about 15 per cant. of the 
®copper output of the world is now produced by 
leaching, and two of the largest of such plants in 
operation at the present time produce copper at a 
considerably lower cost than by any other method 
of treatment. The leaching of copper and silver ores 
is Now in a similar position to that of gold and silver 
cyanidation, and, especially in the case of copper 

res, the process and plant used have followed 
very closely those employed for cyanide work. 
Since 1905, processes for the wet extraction of 
zinc and lead have been developed, and will prob- 
ably in aefew years become formidable rivals to 
smelting methods. Already the wet metallurgy 
of ¥inc is of considerable economic importance. 
Lead leaching at the moment has not attained so 
favourable a position as copper and zino, and there 
is room for much further regearch in this direction. 

b” REFINING. 

Twenty years ago the manufacture of steel in 
the eleottio furnace was still in the embryonic stage. 
To-day more than 1200 such furnaces are in opera- 
tior? in Europe and America (including Canada), 
in about equal numbers in the two continents. 
In the decade 1940-20 the development of what 
may be called ‘ electric steel’ has been astonishing. 
It ancreased from 62,141 tons in 1910 to 50241 
tons in 1920. In 1925, 1,042,000 tons were pro- 
duced, of which the U.S.A. was responsible for 
615,008, Italy 129,000, Germany 127,000; France 
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68,000, and Great Britain 44,000. The princi 
use of such furnaces has been in*producing alloy 
and tool-steel ae ee and ings. The first 
advantage of the electric furnace is its en 
the second consists in the method of applying the 
heat; and the third lies in the quality ot the pro- 
duct. The outatanding disadvantage of the electric 
process is ita cost. It may bee that, with 
the continued improvement in efficiency of power- 
ee plants, this disadvantage will tend to 
me less and less., Another factor which will 

operate in the same direction will be that economies 
in furnace operation will be more thorpughly 
understood and practjsed. Another disadvantage, 
from which the furnace has suffered more or leas 
hitherto,.is that it has “been operated, by men 
unfamiliar with its ibilities. To some extent 
the view has prevailed that electric steel occupies 
a field midway between acid and basic open- 
hearth steel and crucible steel. This is*not the 
case. The quality of electric’ steel ig fully equal 
to that of crucible steel, and can be achieved 
provided that refining is properly carried out 
metallurgically. If the electric steel is manu- 
factured with care and the metallurgical treatment 
is correct, none of the five classes of non-metallic 
impurities (of which products from the reaction 
between dissolved and suspended oxides and 
and deoxidisers, and oxides not acted ares 
deoxidisera, are the most important) ought to be 
present in more than amall amounts. cept for 
small amounts of m ese sulphide and silicate, 
electric steel should, in fact, be free from non- 
metallic mclugions when melted with restricted 
or with no oxidation. Even when melted with 
complete oxidation, if it is deoxidised thorough! 
it should still be cleaner than basio EEEE 
steel. 

Oberhoffer and Beutell? have shown that in 
& v large number of open-hearth steels the 
gas dissolved averaged from 13-130 c.o. per 100 
grams of metal. The gas contained about 75 per 
cent. carbon monoxide, the rest being hydrogen, 
nitrogen, and a small amount of carbon dioxide. 
Steel metallurgists have paid far too little attention 
to the presence of gas in steel and to the effect 
on its quality, but it has been proved that the 
content rf reduces the e strength, and 
still more the ductility. In the open-hearth process 
the atmosphere with which the metal is in contact 
contains oxygen, nitrogen, hydrogen, and carbon 
monoxide. the electric process, on the other 
hand, the amounts of oxygen, hydrogen, and 
nitro should be very much less, and the only 
ws thet should be present in any quantity is carbon 
monoxide. Even this will ‘only occur in small 
amounts, a8 furnace gases containing oxygen are 
absent. Precise figures as to the amounta of gas 
actually present in electrically-made steel are, 
however, still lacking. 


"< Peanuts’ Cast IRON. 
One of the outstand: advances of the last 
twenty years has been the practical use of the 
© Stahl tnd Buen, 1019, vol. 30, pp. 1584-00. 
e 


i 


- moderate hardness when properly 


It has been improved upon, an 
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ss era i in the scientific manufacture 
of iñdustrial metals and alloys. “So importaht has 
this aspect of metallurgy become that in 1920 a 
society was founded in he U.S.A. known as the 
American Society for Steel Treating, for the purpose 
of improving the scientific manufacture of metals. 
This society has to-day a membership of 3500. 

High-oarbon iron carbon alloys solidify “ white ’ 
unless a particular stimulus is present to cause the 
precipitation of graphite. They consist ac8ordingly 
of cementite and pearlite. Since ‘ white’ iron is 
so hard as to render it incapable of being machined, 
ite useis greatly seeped in mechanical engineer- 
ing work. The addition of akicon, however, causes 
the formation of free carbon from such a white 
iron, and it is possible in certain fayourable con- 
ditions, including slow cooling, to produce a cast 
iron consisting only of silico-ferrite and foliated 
coarse graphite. Such a material is very weak, 
altho soft, ¢nd apart from a few special cases, 
such iron is wut little used for mechanical engineer- 
ing work. Between these two limiting conditions 
come the usual technical kinds of grey iron. The 
microstructure depends on the smel and panies: 
processes used, the conditions of solidification an 
cooling after casting, and upon the chemical com- , 
position. The rate of cooling is, of course, con- 
siderably affected by the cross-sectional area of 
the particular casting. In the microstructure of 
ordinary grey iron are usually found together 
varying quantities of graphite, silico-ferrite, lite, 
free cementite, and the phosphide eutectic, with 
inclusions of iron and/or manganese sulphide. 

A carbon steel containing 0-9 per cent: of carbon 
consiste, when annealed, of eutectoid pearlite oniy, 
the structure being uniform and dense. j 
material is pure steel. It has, as is well known, 
very remarkable mechanical properties. The prob- 
lem of improving the qualities of cast-iron con- 
sista essentially in preparing a material composed 
mainly of pearlite with deposited graphite. A 
cast iron of this kind would certamly be superior 
in properties to any of the ordinary varieties, and 
it might be expected to exhibit mechanical proper- 
ties approximating to those of pearlite steel, hich 
woul influenced only by the graphite. Numer- 
ous tests carried out by different investjgators on 
castings approximating to the above structure 
bear out this view. It was at first not found 
possible to get the desired structure in current 
practice. Diefewthaler and Sipp were, however, 
able to devise a process to enable this structure 
to be gbtained regularly. It ie hema in 1916. 

has finally led 

to very definite rules for achieving the- desired 
ro e8. , 

e properties found in the cast iron are: (1) 

High transverse and tensile strengths and tough- 

neas; (2) high resistance’ to impact stresses; (3) 

trpated; (4) 


only a slight tendency to the formation of ‘ PRA 
and hence the possibility of ing comphoated 
ings; (5) t resistance to sliding friction 


(abrasion); and (6) fine and dense structure which 
is unaffected by temperature changes. 
No. 3008, VoL. 119] °. 
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_ BORBITIO STEEL. eœ . 
Steel wire ropes, after passing through the 
‘patenting process,’ vehich consists in heating to 
a temperature at which steel scales, and then 
cooling more or lees rapidly through the critical 
points, contain large quantities of ‘sorbite’ 
readily detected by the microscope after etching, 
or by the dark colour that the whole surface 
assumes when etched sale by side with the rod 
before patenting. The -property of enabling the 
patented rod tp be dtawn to a much greater fine- 
ness than is pd@sible iff the unpatented material 
is due to the effect of the sorbite present. Stead 
and Richards * concluded that if Aorbite is respons- 
ible for the excellent qualities of gil-quenqhed steel 
and negatively quenched steel wire rods, there is 
no reason why it sheuld not be produced in steel 
rails, tires, etc., without t expense. With this 
object in view they experimented on 5-foot lengths, 
subjecting them to a variety of treatment. 
Although the resulta of these experiments were 
decidedly promising, they were not able’ satis- 


factorily to treat a normal 30-foot length of rail. , 


In all cases the distortion of the longer lengths 
was sgo considerable that their process never became 
a commercial success. The practical problem of 
treating the full le satisfactorily has been 
solved by Messrs. dberg so as to produce 
sorbitic structure. They realised that the mght 
temper in the rail could be obtained in the course 


. of one single operation if the correct rate of cooling 


through the critical range of Ge paket was 
secured. The Poe e depends upon the 
composition of the steel. eir experiments using 


air-cooling were o td ae Sas they were soon” 


able to treat full-length of heavy section. 
The resulta obtained made it perfectly clear that 
their process could be carried out without interfer- 
ing in any way with the output of the rail mills 
and at a com tively low diture. The 
first rails treated were tramway , and gaugings 
taken from thesé after they had been one year in 
the track under very severe traffic showed that 
their life would be about 100 per cent. lo than 
that of the Sandberg high silicon rails of the same 
composition but untreated and laid at the same 
-time in the same track. Plants for the Sandberg 
treatment of railsevere put down by the Bethlehem 
Steel Company at their Sparrow Point Works, 
where trials were carried out and exoellent results 
obtained. Shortly afserwards another plant was 
„put down at the Dowlais Works of Messrs. Guest, 

een and Nettlefold, while a number of ftial 
orders have been carried out on rails fðr various 
home railways. = 


® ® 
The tensile strength of rails has frequently been p 


raised from about 55 tons per square inch untreated 
to 65 and 70 tons per square inch after treatment, 
and even higher, without showing*any signs of 
brittleness. ted rails have, in fact, stoog up 
to twice and even three times their specified faHing 
weight test without breaking. The Brinell testa 
also clearly show that the process does not merely 


1 Journal of the Iron and Steel Inelitwte, 1003, 
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mg, but that the treatment 
out the head. The 


effect is produced thro 
increased is due to the peculiar 


resistance to sh 


_ fineness of the structure of Sorbite, which aleb gives 


amaller surface particles for tearing away by 
abrasion, and thus greatly reduces the wear in 
service. From careful observation under severe 
traffic conditions.it has been found that treated 
rails have given double the life of untreated rails, 
and in some cases even “better resulta have bee 
obtaimed. : 
HigH-sPHED Toor Srintzs.® 


The revolutionary feature wherein tools made 
of these steels differ and exoeed in service the 
tools fogmerly uged, is their abihty to maintain 
a sharp, strong cutting edge while heated to a® 
temperature far above that which would at once 
destroy the eutting ability of a simple steel tool. 
A high-speed tool can be miade to cut continuoualy 
at speeds from three to five times as great as that 
practicable with other tools and even when, as the 
result of the friction of the chip on the tool, it may 
be red hot at the point on top where the chip rubs 
hardest, and the tip itself may, by its friction on 
the tool and the mternal work done on it by 
upsetting it, be heated to a blue heat of about 
300° C. or even hotter. Accordingly these tools 
have in the past twenty years worked’ pormarkabla 
revolution in the machine -shop business of the 
whole world, affording largely increased outputs 
and commensurately lower costa. As a con- 
sequence they are now very generally, and 


' in some shops almost exclusively, a machining 


iron and steel as well as some, other metals by 


‘*utting operdtions by machiné tools. 


The property of red hardness, or ability to retain 
hardness at a red heat, may be imparted to stee 
of suitable composition contammg chromiunt, 

n and vanadium and, in the most recent 
tools, cobalt as well, by a unique heat treatment 
to which they are subjected. is is the Teylor- 
White process ° introduced at the works of the 
Bethlehem Steel Company in 1899. Tools thus 
treated „were shown at, ihs Paris Exhibition in 
1900. , 

In the early days, after a good deal of experi- 
rips Ieee composition settled down to a, basic one- 
of about 14 per cent. of with from 3 to 
4 per cent. of chromium. ‘Thé next step was to 
introduce still ter -percen ° of n 
pi Por a Fates ry Sava aps ay es 
now heen on the market for some time nee: 
abfut 18 per cent. of tungsten, 4 per cent. o 
chromiunt, and anything up to 2 per cent. of 
vangdium. elhis o &p to have jdstified 
1 as indicated by the wide demand for it. The 
la development came comparatively recently 
with the addition of cobalt (from 2 to 6 per cert.). 
These steels hhve also taken their place and found 
a market. In some steels molybdenum is added 
as well as the abow four alloy elements. j 

The cutting edge of a rapid tool at work is prob- 

“ Manufacture and Uses of Alloy Steels.” 


Serres” a. ls Š 
r eg ta . W. On the Art of Cutting Tools,” Trens Am. Sov, 
Aleck. H 


vol 28 (1008), pp. 31-850. 
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ably pever so hot as the metal which is behind it, 
where the heatifig caused by the friction of the 
chip as it is deflected and rubs hard or the tool is 
most intense. The edge itself is kept relatively 
cool by the cold metal flowing upon 1t. It is not 
SS E realised that the point of the tool does 
not cyt, and that it only drives open the crack 
which advances in front of it. A high-speed tool 
fails lou fe the turning, which impinges on’ the 
top face of the tool, wearing away the stéel until 
the cutting edge is actually broken off. 


* MUMBTAL.’ o 

The first commercial application of high- 
frequency melting in Hurope was made by a 
British fem for, the preparation of nickel-iron 
alloys for submarine cables. The research work 
pursued in order to find a suitable alloy was thereby 
much facilitated, and quickly resųlted insthe per- 
fection of the series of alloys known underthe name 
of ‘mumetal’ (ap called because the Greek letter x 
is used as the symbol of eability). These alloys 
have highly desirable characteristica, and by-their 
use the speed of cabling can be increased seven to 
eightfold. l 

A typical mumetal alloy has the followmg 
composition : 


Nickel . 740 per cent. 
Iron . 20-0 » 
Copper ; f : 5-3 3 
Manganese. ; -0T y, 


An alloy of this composition has &-magnetio 

permeability of 7000. Low hysteresis loss with a 
vesy high permeability at low magnetising forces 
are the characteristics chiefly required in these 
metals. 
. The composition of the mumetal may be varied 
according to the type of cable which ow peace 
to use, and the annealing may be adj to give 
either (a) maximum neutral permeability, (b) 
maximum eability at magnetic saturation, 
or (c) high or low fields for magnetio saturation. 

The range of alloys developed for this class of 
work contains from 75 per cent. to about 50 per 
cent. of nickel, with percentages of iron varying 
from 20 ta 25, and certain quantities of copper 
manganese, but in every case freedom from carbon 
is one of the primary essentials, and for this reason 
the high-frequency furnace has proved the only 
suitable melting equipment. ° l 

In certain types of cable an increase in electrical 
resistance of the alloys is desirable, and in this 
case an extra element, which may be tungsten, 
chromium, silicon, vanadium, titanium, molyb- 
denum, or aluminium, may be added in small 
quantities. 

ANTI-OCOBROSION METHODS. 

Aluminium is ordinarily covered with a protective 
film of sitet hydroxide. It does not, however, 
constitute a perfect protection in the presence of 
corrosive liquids and even neutral salt solutions. 
It tends to crack and lose ita power of adhesion 


tT Campbell, Journal af the Iron and Steet Inatitats, vol. 112, p 74 
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to the metallic ace. Local corrosion (pitting) thoroughly cleaning the surface of the aluminium 
then* sets in. Moreover, this film is much*more | or its alloy, it is itnmersed in a suitable bath, e.g? 
liable to crack when subjected to alternate wetting dilute ‘chromic acid, along with a carbon rod; 4 
and drying, particularly at an air-liquid interface. | small external electromotive force is ee BO 
Probably the interfaci tensions’ of metal, air, and | as to make the aluminium the anode and the carbon 
water operate jn producing this result. The the cathode. The applied electromotive force is 
practical problem therefore consists in finding a | gradually raised to a value depending on the nature 
method ae forming & strong and tighty adfierent | of the alloy and on the composition of the bath. , 
film of oxide or hydroxide instead of the thin film. | Thus with duralumim in a chfomic bath the voltage 
Mott ® showed that such a hydroxide filfh could | may be safely raised to 60 volta. After treating 
~be formed by making the metal the anode in a | for some time in this manner, the surface of the 
bath of sodium hydrogen phosphate, and recom- | metal becomeg covered with a semi-opaque 
mendeg this treatment as a protection against | uniform white. &osting.? This seems to consist 
corrosion. Working for theeCorrosion Research | almost entirely of alummium hydroxide in & Lagat 
Committee of the Institutp of Metals, and with the | adherentform. The hydroxide is possibly hydrated 
aid of finencial assistance from the Department of | to some extent, but the hydration gannot hp much, 
Scientific and Industrial Research, Dr. Bengough | Since the coating can be heated to at least 350° C. 
and Mr. J. M. Stusrt, during the years 1921-24, | without changing in appearance er density.” 
carried out a series of investigations starting from The laboratory investigations weredollowed by 


this point, and° found that the film produced * successful e iments on & scale at the 
by ‘anodic exidation’ in a bath containmg 4 Royal Ai Establishment at Farnborough, by 
chromate, bichromate or, best of all, chromic acid, ment with the Air Ministry, and the process, 


protects the metal much more effectively against | w ich is protected by patent, is now being Worked 
corrosion. = in Great Britain by several firms on non-exclusive , 


The process is carried out as follows: “ After | licences: from the Department of Scientific and 
© Rott, “ Electrochemical Industry,” 1004, 2, p. 129. n Industrial Research. 


Organography „of Plants.” , 
A ‘FESTSCHRIFT’ celebrating the seventieth | ciation of the life-work of the pupil, von Goebel 
birthday of Dr. Karl von bel, professor | himself. 
of botany im the University of Munich, was In the early part of the nineteenth century a 
ublished in 1925 as a special volume of Flora. | stiff and artificial nature-philosophy was ‘still 
t was initiated by an international committee | dominant. This was clearly incompatible with 
including many of his es De pupils, and | those evolutionary views which were then forming 
friends : it comprises thirty-eight memoirs on the | themselves in men’s minds. Even before ‘‘The 
most varied botanical topics, and these themselves | Origin of Species ” was published, a change of out- 
bear witness to the catholicity of the interesta of | look had been initiated. Hofmeister’s keen insight 
the veteran whose birthday they celebrate. His | had tracked down, and his pencil had recorded in 
election in 1926 as a foreign member of the Royal | detail, facts relating to Aschagunints plants, which 
Society has marked the recognition in Great | more than any others were at that time essential 
Britain of his t, scientific career, happily by | for any consecutive evolutio soheme for the 
no means ended, though it has reached the pre- | plant kingdom as a whole. ese facta were 
scribed span of life. ese eventa followed closely | stated by Hofmeister with a breadth of view which 
upon the completion of the second and greatly allowed of ther ready application later in terms 
enlarged edition of his “ ographie der | of adaptation to environment. He was not merely 
Pflanzen” The interest which they have, aroused | an observer of stark structure, but he “broached 
among botanista is readily understood, for the | the subject of causal morphology, a brancheof ° 
name of von Goebel is intimately associated with | study then only nascent, but great with the 
an essential change of scientific outlook upon the | promise of the future. 
organisation of pldénts. This has lately been made It has been fhe happy lot of von Goebel as his 
more than ever apparent in & volume from his | pupil to carry on the torch which Hofmeister had 
own pen; written m celebration of the centenary | thus placed in his hands, and to deliver it with 
of the birth of his teacher, Hofmeister, a translation, | ever-increasing glow to a later generation. Mor- 
of which into liah evas lately published by the f phology in his hands has taken a more ‘ational 
Ray Society, and reviewed in Nano (Oct. 2, | place than was ible befor. Under the tifle 
1926, p. 473). This easay reveals with a truly of “ Onrasaphy) =< word already used gby 
philosophic touch the genius of the master, while | Sachs m 1882, from whom also von Goebel will 
it serves also as a natural guide to any appre- | have*drawn stimulus and guidance ip the years 
as Š of his-assistantahip meWirzburg—the has embodied 
zt Ormanngre pile der EAgnzen DIA gorg “Zweite Auflage. | itetwo stately volumes a wealth of fact treated com- 


(Jena : 1028 ) a 
oe Die enbtaltungsbewegungen der Pflanzen” Ergansungsband | paratively, experimentally and develo mentally, 
mur Organogram der Planzen | (Jona: Feher 1981), 40. | and related throughout to funotion. While main- 


3 

In Aunohen” (Jena' Fischer, 1923.) i , taining the Hofmeisterian tradition of exactjfude, 

doel dient Mol de ee open ieeey ™" | he has promoted the living aspect already so œ 
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en a feature in Hofmeister’s later writings. 
e first edition of von Goebefs t work was 
translated into English, and published as one of 
the botanical series issueé by the Oxford Press 
(1900-1905). The second German edition, com- 
pleted in 1923, may be held as embodying the 
mature views of ita author: at the same time it 


. reflects the attitude,of modern anai in 


which form is not divorced from the study of 
function as it used to be? 

The closing volume, band 
zur Organographie der he Was lished. 
in 1924: it ies to thè movements of develop- 
ment of plants, and their teleological meaning. 
While the author at once notes that erroneous 
-teleological intagpretations have fréquently been 
enunciated in the past, and points out how 


led (E 


- movements may exist to wRich no useful end can 


be ascribed® he boldly accepts legitimate teleo- 
logical interpretations. He asserts that organo- 
graphy is in itself the discussion of the relations 
that gxist between morphology and tefeology, and 
he quotes from Asa Gray the passage: “ Let us 
recognise Darwin’s great service to natural science 
in bringing back to jit Teleology: so that instead 
of Morphology versus Teleology we shall have 
Marahology wedded to Teleology.”’ The broad 
sweep of this volume, the variety, of the facte 
adduced, and the wide quotations of literature, 
often varied in origin and remote in time, impress 
the mind with the catholicity of interest of ita 
author. It fully justifies an incident that occurred 
long ago at an international meeting of botanists, 
where an unusual plant presented a puzzle to us 
all, and some one said, “Ask Goebel.” The 
question was not put to him in vain. 

To British studenta of botany the name of 
Goebel will have first become familiar through the 
publication of a translation of his “ matik ” 
under the title “ Outlnes of ification and 
Special Morphol of Plants” (Oxford Press, 
1887). It was in tact a new edition of Book LI. 
of Sachs’ text-book. But, earlier still, the yo 
professor of Rostock had profoundly imp 
those ef us who followed the German botanical 
literature by his writings in the Botanische Zettung, 
and elseWhere. Much of this early work was 
sugimed up in his “ Vergleichende Entwickelungs- 
rE der Pflanzenorgame,” included m 

henck’s “ Handbuch der Botanik ” (vol. 3, 1884). 
Here, with the true Hofmeisterian*touch, he uses 
ela epee details as an‘avenue to comparative 

usions. In his hands the story of floral 
development, traced in skilfully selected examples, 
furnished a living commen upon the 
faqta of Hichler, afid rend them into terms 
moge closely related to the life of the organism. 
On the other hand, his comparative studies of 


the development of the sporangium might af first 
sight ap as *mere tours ede force develop- 
mental o tion. But they worked out na y 


into questions o$ the widest evolutionary interest. 
In the ’eighties we soon found ourselves reaching 
out tgwards some ultimate point of vigw as to 
the real nature of the sporangium of land-living 


_* No. 8008, Vor. 119] 


plants: whether it is ẹ part sys generis, or the 
result of some ‘transformation of a pre-extstent 
part, as the older morphologists had held. Or we 
entered deeply into the ocellcleavages whioh 
precede the definition of the sporogenous ocells, 
in & study which lent precision to knowledge of 
development, but left us there m a manner 
stranfed. In either case we were brought face 
to face with far- ing questions of an 

ande , which even the subsequent disclosure 
of the fossils of the Rhynie Chert have not fully 
resolved. 

As an administrator von Goebel has taken his 
full share of ag ee -head of a large institute 
and garden, he passed through his hands & 
stream of pypils drawn from many nations. Since 
1889 he has edited Flora; and the pages of that 
F journal not only witness*to his own activity, 

ut also show the variety and quality of the work 
of his school. But it would be ‘vain tò attempt 
here to follow this indefatigable werker thro 
all the activities of a long and busy life. © 
mere list of his publications as given in the 
‘ Festachrift ’ runs to nearly two hundred titles, 
many of them books. It is more to the point 
here to refer to one of ‘his latest works, published 
since his seventieth birthday. Travelling recently 
to Java, as he wrote ina private letter “ once more 
to see the tropics,” he did not go as a mere spectator, 
but as a worker. A volume of two htmdred 
with sixteen plates, entitled ‘ Morphologische und 
biologische Studien,” is the result. In it he 
canvasses questions ing from the lichens to 
the flowéring plants. ially characteristic is 
the memoir on the relations of certain Javanese 
ferns; for here von Goebel selecta some which 
are well known sp E systematic problems,. 
and helps materially towards their solution. It 
is inevitable in such work that differences of 
opinion. should arise. But here there need be no 
apprehension ; for when von Goebel differs, he lays 

l his cards upon the table, and after 
his own opinion he will adorn the difference with 
a quotation from the classics, or it may be with a 
humorous touch which leaves the social field 
unscathed, while the scientific arena is a8 open 
before for friendly rejoinder. 

It will be gathered by those who know von 
Goebel only by name that we see m him a very 
impressive figure: the bearer of a tradition 
from the past, who through a long life has amplified 
and extended it. More than any other writer of 
the time he has saved plant-morphology from itself, 
py diverting ita higher pursuit from formal and 
scholastic channels, and Ing its adherents by 
preference towards middle Imes of thought. This 
tends to promote the general advance much more 
effectively than any narrow specialism. Un- 
fortunately the mental effort involved in the 
pursuit of some circumscribed theme is much less 
than that ‘entailed by more generalised study. 
It is this that is apt to exercise an undue 
influence on those who desire to achieve imme- 
diate results, an attraction always resisted by 
von Goebel. F. O. B. 
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Dr. E. 8. HARTLAND. 


[JE EDWIN SIDNEY” HARTLAND, the elder 
son of the Rev. E. J. Hartland, Congregational 
minister, was born at Islington in 1848 joined 
the legal profession when a youth and practised as a 
solicitor at Swansea from 1871 to 1890. He was the 
E E a ak 
out his life devoted much of his time to further We 
education, being much interveted in educational 
matters in Wales and also in Public Libraries. In 
1890 hê was appointed of tfe County 
Court at Gloucester, and DistKict Registrar of the 
High Court, and afterwards was a pointed District 
Probate te Registrar. Here he contpueg to act as a 
public-spirited citizen and gave especial attention 
to education. He was an alderman and mayor of 
Gloucester, chairman of the City Education Com- 
mittee, of the Board-of Governors of the secondary 
schools, and $f the Publio Library and Museum 
Committee. In the sp of 1924 a grave ilness 
compelled him to resign all his public duties, and 
thereafter he was debarred from all hysioal and 
mental exertion. During the years was bed- 
ridden he was always unrepining and shes and 
retained his sense of humour. The end came 

y on June 19. He is survived by his 
widow, one son, and two daughters. 

In recognition of Hartland s contribution to the 
study of folklore the degree of LL.D. was con- 
ferred on him by the University of St. Andrews in 
1917, and that of Lit.D. by the University,of Wales 
at Bangor in 1924. He presided over the Anthro- 
promes Section of the British Association at 

ork in 1906, and over the Section of the Religions 
‘of the Lower Cultures of the International Congress 
of the History of Religions held at Oxford m 1908. 
He delivered the first Lecture at Oxford in 
1922, and was awarded the Huxley medal by the 


. Obituary. -° ° 2 


Royal Anthropological Institute in 1923, but was 
oes by Tadh from delivermg the Huxley 
ture 


When one remembers the busy life Hartland 
spent m public duties it .is ising what an 
amount of literary work he accomplish He was 
an early member ee the Folk-Lore Society, and for 
many years was a contributor of articles and 
reviews to the journal of the Society, also as 
member of the council and as preéident of that 
Society, and, in o8ntinually helping other students 
by his erudition, he did & very great deal to 
establish folklore as a serious stu ang. Folklore for 
‘Hartland was not merely the solleouian of curious 
superstitions and ode usages and rites, but he 
sought for their mterpretation by an extensive and 
intensive study of anthropological literature, as is 
well exemplified in his great work, “ The Legend of 
Perseus ” (1894-96), and in “ Primitive Paternity ” 
(1909-10) and “ Ritual and Belief ”, (4914). In 
addition to many papers in folklore, cea 
and archssological journals published m Britain and 
elsewhere, Hartland wrote some important articles 
for the “Encyclopædia of Religion and Ethics,” 
and in various other ways he did what he could to 
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To an interest in the anthropological aspect of 
e survivals of belief ànd custom foynd among 
civilised peoplæ. He was interested in the 
pro roblems connected with matrilineal and patri- 

eal kinship, and’ in the relations of magic and 
religion. 

It will be evident that Hartland studied a wide 
range of subjects, to all of Which he brought to bear 
a mind tio,” kiyi] in the value of evidence and 4 
sympathetio, ° y nature. His writings are 
marked by a nese, lucid style with occasional 
lighter touches. He was a typical representative 


the British school of ma of the latter . ° 


y of the nineteenth oen 
dependent line and ed ‘‘criticiam as & 
form of co-operation ih the pursuit of truth,” but 
„n criticism and debate was always folerant and 
friendly. His place in the histery of anthropology 
is assured. „Few of his contemporaries now remain, 
but to them he will be remembered as a genial and 
constant friend who was always ready to receive 


and impart information. A complete list of bis 
Folk bre be published in an early issue of 
A. C. DON. 


Dr. Inviye@ BARDSHAR CRANDALL, 8 member of 
the technical staff of the Bell Telephone Labora- 
tories and an pues on the telephonic trans- 
mission of methods of recording it, 
died on Ape 33, 22, at ‘tthe of thirty-six years. 
Dr. Crandall was born m Chattatoogu, Tenn., on 
May 27, 1890, and graduated from the Uni- 


versity of Wisconsin in 1909 ; later he studied ate 


Princeton, and in 1916, three years after he had 
become associated with the Bell Telephone Labora- 
tories, he received his doctorate from Princeton. 
eH me time of his death, Dr. Crandall was ed 

rtant e ents. He recently published 

“ Sound and Vibrating Systems,’ and he 
hed aoe written monographs on the scientific 
aspects of speech, analyses of its mechanisms, and 
methods for recording it. 





- We regret to announce the followmg deaths : 


Prof. Gustave, dré, professor of agricultural 
Paris, wh at the itut National Agronomique, 
Paris, who conjributed to our knowledge of plant 
a ion and assimilation of elements from the soil, 
on May 14, ety vee 

Surgeon - oe enry Cook, I.M.8. (r®tq), - 
Sr principal and professor of medicine and 

giene at Grant Medical College, Bombay, 
a the Faculty of Medicine im the Upi 
Bombay, on May 30, 

Father Wiliam F. 


d dean 
raity of 
ninety-five years. 

, for many years diréttor 
of the observa of asa University, Omaha, 
who was known for his work on eclipsgs and eclipse 
mape, on Mar. 31, aged sixty-ning Fears. 

. G. von Tachermak, emeritus professor of mmer- 
alogy and petrography in the Unwersity of Vienfa, 
ninety-one years. 

Dr. Anton Wessmuth, formerly professor’ of mathe- 
matical sphymca in the University of Graf, aged 
eighty-two years. 


often took an* 
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A CABE of considerable interest to owners of land, 
to entomolagiste, and to public health authorities, has 
recéntly been heard in the Sheriff Court of Paisley. 
The pursuers, the Committee of the Upper District of 
the County of Renfrew, craved the Court to find that 


° there exists upon the lands of Muirend, in the Parish 


of Cathcart, a nuisance within the meaning of the 
Public Health (Scotland) Act, 1897, in that certam 
ditches are so overgrown with, vegetation that the flow 
of water therein is impeded and $y have become 
breeding-places for mosquitoes. Complamts were 
received from a eonsiderable number of residents in 
fhe houges within about five hundred yards of the 
Muirend estate that they had suffered severely as the 
results of mosquito bites. medical treatment having 
been renderel necessary in a number of cases. The 
pursuers therefore held that the ditches are ‘in such 
a state as to be a nuisance, or injurious or dangerous 
to heglth,"” and they craved that the defender (the 
owner of the land) should be required to clean out 
the ditches and to do such other things as may be 
required for the removal of the nuisance complained 
of. The mosquito in question is Anopheles 
bifurcatus. 

Tue defender’s reply to the petitiqn is that the 
existence of mosquitoes cloes not constitute a nuisande 
in the sense of the Public Health Act, and also that the 
bed of the stream a short distance beyond his property 
has been raised, thus causing damming back of the 
water. The inquiry lasted four days, and expert 
witnesses were heard on various aspects of the 
problem—engineering, entomological, medical, and 
legal. Sheriff Hamilton has decided in favour of the 
District Committee. He finds that the ditches have 
become so encumbered with silt and vegetation as to 
be ineffective as watercourses; that the ditches and 
the adjacent overflowed ground have become a 
breeding-ground for large quantities of mosquitoes; 
that mosquitoes from the area in question have 
invaded the residential district and attacked the 
inhabitants, and by their bites caused pain and 
swelling, occasioning in some cases temporary in- 
capacity ; “that the presence of mosquitoes caused 
resonable apprehension and diminution of comfort 
in the community; and that tHbre 1s a reasonable 
probability of a repetition of these conditions in the 
following years. The Sheriff ordains the defender to 
clear the ditches of the silt ahd vegetation with which 
tify are encumbered, and thereafter to maintain them 
clear of wilt and vegetable growth. The oase 16 of 
special ifitepest as being the first of its kind wnder the 
Public Health Acts in Great Britain. 

TuE opening by Lord Onslow of the new Reptile 
House at the Zoological Gardens in Regent’s Park, 
London, on June #5, marks an gmportant stage in the 
development of the exhibition of living animals. Tye 
extraordinary appeal which the overhead lighting of 
the Aquamum made to the eye of the public ensured 
that this method would be extended to other types of 
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exhıbıts, and a first experiment in this clirection was 
mace at the Scottish Zoolpgical Park, whore, a little 
more than a year ago, there were opened to the 
public a tropical bird house and a septile house with 
natural surroundings, in which daylight falls upon 
the inmates while the spectator is shielded from the 
direct rays. The new Reptile House at the London 
Zoo*develops still further the ideas of concentrating 
attention upon the animals and of suggesting in the 
enclosures themselves the type of surroundings in 
which thé various creatures naturally dwell. The 
technical experiment? and artistic conceptions of the 
curator, Miss Joan Procter, have combined to give 
most succesful results. In the larger enclosures the 
natural surroundings of the foreground are very 
effectively carried away into the distance by suitably 
designed backgrounds painted, fop endurance, with 
motor-car enamels; vita-glass permitg the access of 
the most beneficial of the sun's rays; and the com- 
partments are fitted with elaborate electric installa- 
tions for,heating and hghting. Many of the creatures 
exhibited are themselves of the greatest interest : 
the seven-foot, yet unmature, ‘dragons’ of Kermodo 
are shown alive for the firat time in Europe; but the 
scheme of the Reptile House adds enormously to the 
attractiveness and to the instructional value of the 
exhibits. The new house bids fair to catch the public 
fancy as completely as the Aquarium has done. 


THe Royal Society of Edinburgh, like many another 
learned seciety, 19 concerned at the increasing volume 
of material offered for publication, and at the inroads 
which the publication of work of first-rate quality is 
making upon its resources. Its T'ransactions and 
Proceedings are very largely financed by the contribu- 
tions of its fellows, with modest assistance from a 
Government grant and oocasional help from the 
Government fund allocated by the Royal Society of 
London. Already the fellows have contributed a 
special Reserve Fund of £1100, but it 1s evident that 
if further provision cannot be made, soientific contr- 
butions of undoubted merit must be rejected, solely 
on financial grounds. An attempt to meet the diff- 
culty is keing made by the creation of a Publications 
Fund, to which the Council has already allocated sums 
amounting to more than £2000, and for which, 1t 1s 
hoped, further gifts will be earmarked in due course 
by fellows and others mterested fh this vital branch 
of the Society's activities. Papers submitted to the 
Society are already stringently ‘refereed,’ but the 
fncreasing claims made upon all publishing societies 
suggest that if publishing is to*keep pace with produc- 
tion radical changes must take plece in the form in 
which results are presented, so that while the main 
lines of investigation and the finished conclusions 
appear in scientific journals, the masses of detail and 
data, which wt present occupy so much space, may be 
eliminated and yet be made available for consultation 
by scientiflo workers by being stored in manusoript 
form in recognised and specified scientific libraries. 

; i 
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AN exhibition designed to show the practical appli- 
catiogs of recent scientific research work wi the 
woollen and worsted industries was opened by Lord 
Novar in the Royal Scottigh Museum, Edinburgh, on 
June 16. Lord Novar pointed to the need of closer 
co-operation betwpen manufacturer and sheep-master, 
go that the latter might be aware of the exact require- 
ments as regards grade and quality demanded for 
manufacturing purposes, with the view of 
towards well-defined standards in these respecte. ° He 
also indicated the important pert research, conducted 
on scientific lines, has taken and is likely to take in 
furtheriag the aims both of breeder and maflufacturer. 
The exhibits,“ which have ben arranged by the 
British Research Associatfon for the Woollen and 
Worsted Industries, cover a wide rapge, fom samples 
of wool illustrating the characteristic qualities of 
various breeds of sheep and of some of their croases, 
to delicate apparatus designed for the examination of 
spindle in rapjd motion, for the testing of moisture 
content, elasticity, resistance to strain, etc., an ultra- 
violet radiation lamp by which faults of contamination 
may be readily detected, and & series of finished 
products illustrating common defects of manufacture 
and the methods by which they may be eliminated. 
The exhibition shows the purely acientific as well as 
the practical side of the work of the Research Associa- 
tion, which is to be congratulated on the great progress 
it has made and on ita initiative in bringing to the 
notice of the public and the specialist these particular 
developments of scientific research. 


AN exhibit of outstanding historical inaportance 
has just been added to the national collection at the 
Science Museum, South Kensington, through tfe 
generosity of Sir Charles Parsons and the directors 
of the Parsons Marine Steam Turbine Co., Ltd., 
who have presented to the nation the machinery and 
a portion of the hull of the epoch-making steam 
yacht T'uriinia. This vessel ranks in historic interest 
with Patrick Miller's boat of 1788, Bell’s Comet of 
1812, and Pettit Smith’s Archimedes of 1840, and no 
more suitable place for her could be found than in 
the museum which already possesses Symington’s 
engine for Miller’s boat and the engine of the Comet. 
The Parsons Marine Steam Turbine Co., ptd., was 
formed in 1894 to test the application of the steam 
turbine—which had been in use ashore for ten years— 
to the propulsion of veasels, and the T'urbinia was therr 
experimental craft® Of 44} tons displacement, 100 
ft. long, her machinery developed no leas than 
2000 H.P. and gave her a speed of 344 knots, or four 
knots faster than any other veasel of her day. Her 
performances at Spithead during the Diamond 
Jubilee review astonished the whole Navy. Though 


the majority of steam vessels afloat are still fitted . 


with reciprocating engines, steam turbines are used in 
practically all high-speed veesela, in the majority of 
liners, and without exception in battleshdp#, cruisera, 
and destroyera. The Turbinia, mdeed, led directly 
to the Hoods and Mauritanias, and as such marks an 
epoch in the development of marine engineering 
second to none in importance. 
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Pror. GEORGE A. Gipson, who has 

from the.chair of fnathematics in the ee o 

Glasgow, was born at Greenlaw, Berwickshire, in 

1858. He received his “mathematical education at 
Glasgow under Prof. Jack and Lord Kelvin, and at 
Berlm under Kronecker and Weierstrass. From 
1888 until 1895 he acted as assistant and lecturer in 
mathematics in the University of Glasgow. Duyng 
that period he originated and conducted numerous 
special courses of lectures for honours students on 
advanced mathematiéa]: subjects, both pure and 
applied. In 189%ghe waseappointed to the chair of 
mathematjcs in the Royal Technical Collage, Glasgow, 
and in 1909 was recalled to the University as pro- 
fessor of mathematics. In the eighteen yearg during, 
which he has held the chair, he has been to his staff an 
example of devotion tœ duty and to his students a 
great teacher. As the source and centre ef a school of 
*mathematice in Glasgow, he has expanded the scope 
and raised the standard of mathematical study in the 
University, fostered orginal research, and stimylated 
and encouraged the publication of many treatises 
on higher mathematics. Prof. Gibson has himself 
made valuable contributions to the theory of Fourier 
_ Series and to other mathematical subjecte. He 
“ia an authority on the history of mathematics, and 
has written irgportant memoirs on famous Scottish 
mathematicfans. He is the author of several well- 
known text-books, his ‘“‘ Treatise on the Calculus” 
being a stendard work used throughout the British 
Empire.. Prof. Gibson has always taken a keen interest 
in secondary education, and has rendered valuable 
services to the teaching of elementary mathematics 
in Scotland. He has been a conspicuous figure in è 
the history of the Edinburgh Mathematical Society, 
and in 1902 he was elected an honorary member 
in recognition of his services and of his eminence 
as a mathematician. From 1917 until 1920 he held 
the office of vice-president of the Royal Society of 
Edinburgh, and in 1905 the Univermty of Edinburgh 
conferred on him the degree of LL.D. 


For some time past the problem of providing more 
adequate accommodation at Bedford College, Rondon, 
for the greatly increased number of students, has 
been receiving attention. The present buildings were 
intended for 450 students only, while the Coll&ge 
contains now 600. “Six years ago, as a temporary 
measure, & new Chemical laboratory was constructed 
out of old army huts. While never really adequate 
for their purpose, these relieved the more mmejliate 
pressure in one department but did not touch the 
growing needs elsewhere: they are now at*the end 
of their dife, and replacement kefore they dre bver- 
taken by complete dissolution has become urgent. 
It was decided to erect a new permanent building to 
meetethe present needs, and the first step towards 
the materialisation of this project was taken on June 9 
wen Princess Mary, Viscountess Lascelles, visited 
Bedford College in the afternoon andl laid the founda- 
tion-stone of the-new wing. The existing soience 
departments form the two wings of an open, fuac- 
rangle, and it is proposed that the new extension shall 
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occupy & position to the south-west:to join on to 
these and sf form the fourth side of an enclosed 
quadrangle of about 150 feet by 120 fest. The total 


cost of the scheme is estimated at not legs than’ 


£110,000, towards which there is in hand approxi- 
mately £53,000. Beyond this lmit it is impossible 
for the College to raise further sums: from its own 

urces, and an appeal is therefore being made to 
the public for aid. The new building is designed to 
provide a laboratory of mbrganic and physical chem- 
istry in place of the army htte, a lecture-hall to 
accommodate 600 persons, & depguiment for geog- 
raphy, additional space for physics, zoology, history, 
French, etc., and also much-needed additional 
studente’ cloak-rooms. On the roof there will be a 
small astronomic&l observatory. After the ceremony% 
of laying the foundation -stope, Sir Hildred Carlile, 
president ofthe Extension Fund, made a statement 
as to the documents to be placed under the stone. 
These latter included a current copy of the Times, the 
College Calendar, coins of the realm, and other con- 
tempérary objects. After the ceremony, Her Royal 
Highness visited some of the science departments, 
the library, and the residence wing. 


Last week Corpus Christi College, Cambridge, 
celebrated the two hundred and fiftieth anniversary 
of the birth of the Rev. Stephen Hales, who was 
born in 1671, died in 1761, and was buried in tHe 
south transcept of Westminster Abbey. In an 
appreciation of Hales in the Times of June 17,. Dr. 
Monckton Copeman refers to Hales as‘one of the 
most remarkable of the many distinguished men that 


, Corpus has produced. For fifty years Hales was 


® perpetual curate’ of Teddington, and it was there he 


wrote his “ Vegetable Statice ” of 1727. His portrait 
is given in Schuster and Shipley’s “ Britam’s Heritage 
of Science.” A fellow of the Royal Society, a 


‘foreign member of the Paris Academy of Sciences, 


and one of the enthusiastic supporters of the Society 
of Arta, Hales’ scientific work took a practical turn, 


‘and he was instrumental in improving the ventilation 


of ahips and prisons, his work on which entitles him 
to be called a public health pioneer. 


THe CGaAemtker-Zettung of June 4 contains an 
m j account of ‘the thirty-second annual 
conference of the Bunsen Societyfor applied physical 
chemistry, which was held m Dresden:on May 26- 
29, under the presidency of Dr. MAttasch of Lud- 
wigshafen. ‘In recent yeams it has been customary 
tg make a special study of a particular branch of 
the subject, the theme chosen for this year being 
electro-ghemical problems. Papers were read dealing 
with a véhety of Popica, e.g. electrical insulators, 
thee corrosion of metals, the passivity of metals in 
alkaline media, the electrolytic separation of mag- 
- neaium from complex ftuorides, the influence _ of 
adsorbed ions onthe sensitiv@neas to light of silver 
bromide, electrolytic processes in the alkali indust#, 
eto. Prof. Bi , of Vienna, m dealmg at some 
length wrth the electrolysis of sodium chloride, 


-~ pointa out that chlorine, instead of being a by- 


‘@ 
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‘countries adhering to the Union. 


product of the manufacture of caustic alkali, has 
recently becomse more valuable °than the latter, 
owing to ita applcation, particularly in Italy, to the 
manufacture of calluloss. , 


In a pamphlet issued by the English Elestric Co. 
describing electric locomotives for every-day haulage 
work gn factories, a strong case is made out for their 
wider adoption. At the present time when wages are 
high. ang fuel is dear, any saving effected in either has 
a marked influence on production costa. In many: 
works steam locomotives are used. Before the looo- 
motive goes into service, steam has to be raised, 
necessitating the at dance of a firemafi. The 
bunkers have to be filled and water must be taken 
on board. , During service, consumptiqn of fuel 
continues even when the locomotive is not usefully 
employed. In the majority of cases this standby 
loss is considerable. After service the fires have to 
be drawn and the ashes cleared away. Ré&paira and 
renewals are frequent, and durmg ¢his time the 
locomotive represents capital lying idle. On the 
other hand, the electric locomotive is immediately 
ready for use, there are no standby losses, and it 
needs little attention. It will also for.short periods 
sustain & heavy overload, and thus the rated horse- 
power of.the locomotive may be much lees than 
when steam is used. In general two electme vehicles 
can supersede three steam locomotives. The electric 
power is obtained either from self-contained batteries 
or from an overhead line, the latter method being as 
a rule the-more economical. -As all modern works 
have some kind of electric supply available, there 
seams no reason why electric traction should not be 
more widely used. 

Tan seismograms of the great Chinese earthquake 
of May 22, obtained at nine observatories in North 
America and at Honolulu, have recently bean studied 
by Commander N. H. Heck (Science Service News 
Bulletin). He places its epicentre in lat. 35° N., 
long. 100° E. or some distance to the west of the 
position given in our previous note (NATURE, June 4, 
p. 826), and still farther to the west of that of the 
great earthquake of Dec. 16, 1920. It thus lies 
either in western China or eastern Tibet. It is worthy 
of noticetthat the faults in this district have a general 
east-and-weat direction. No details of the earthquake 
have yet reached us, but it will be remembered that 
three months elapeed before the gutside world knew 
of the earthquake of 1920, in which about a hundred 
thousand lives were lost. 

. Tuu International Union of Geodesy and Geo- 
physics has published volumg 3 of the Proceedings 
of the Section of Geodesy at the meeting of the Union 
held at Madrid in October 1924. This bulky volume 
consists of the reports on the geodetic work of various 
These reports, 
which are mainly in French and ‚English, were 
presented to the meeting and are now bound together 
for convenience of reference. For the most part they 
cover work done between 1922, the. date of the 
previous meeting at Rome, and 1924, but a few con- 
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tributions include additional pepers such as one by 
Mr. J. H. Cole, of the Survey of Egypt, on errors in 
spirit levelling, another on changes of levels caused by 
the Japanse earthquakf§ of 1928. The volume 
embraces reports from the chief European States 
except Great Brifain, Germany, and Austria, and also 
from Canada, the United States, Mexico, Japan, and 
`- Siam. ` 

A BEOTION of experimental biology in whith ttæue 
culture figures prominently hag been planned for the 
tenth meeting of the International Zoological Congress 
which meets in September in Buda-Pesth.* So far as 
we are aware, this is the first t#me that tissue culture 
has practically a whole section devoted to it at an 
internatiofal scientiflo gathering. Numerous papers 
and demonstrations gure on the programme. Prof. 
Roes Harrison, who may be regarded as the founder 
of tissueeculture, will very appropriately open the 
proceedings on Sept. 5, and Drs. Carrel, Warren H. 
Lewis, Levi, Lumsden, and Maximow are among the 
workers who are contributing papers. There wil be 
special discussions on the bearings of pathology on 
tiasue culture (Sept. 7), and on vital staining (Sept. 8). 
Prof. Rhoda Erdmann, herself a distinguished worker 
in the sphere of tissue culture, is to be congratulated 
on her initiative in preparing & very interesting pro- 
gramme. ; 

Ar the meeting of the executive board of the U.S. 
National Research Council the following general 
officers were elected: Ohatrman, Gano Dunn, pre- 
sident of the J. G. White Engineering Corporation, 
New York City; first vice-chairman, Prof. T. H. 
Morgan, president of the National Academy ‘of 
Sciences ; second vice-chairman, Dr. John C. Merriam, 
premdent of the Carnegie Institution of Washington ; 
third vice-chairman, Prof. R. A. Millikan, California 
Institute of Technology, Pasadena. The permanent 
secretary of the National Research Council, Dr. 
Vernon Kellogg, and the treasurer of the Research 
Council, Dr. George K. Burgess, director of the 
Bureau of Standards, continue in these offices. The 
following new members of the executive board were 
elected : Prof. James F. Norris, professor of organic 
chemistry, Massachusetts Institute of Teshnology, 
Cambridge, Mass.; Prof. F. R. Moulton, professor 
of mathematics, University of Chicago; and John R. 
Freeman, consulting engineer, Providence. 


Votume 19 of the Collected Research of the 
' National Physical Laboratory, Teddington, is a 
quarto of 444 pages and is devoted to the work 
published by the Physigs Department of the Labora- 
tory during the years 1920-25. A large proportion 
of the papers deal with the heat-insulating properties 
of materials which are used or may be used in the 
construction of refrigerator chambers, and with the 
heat which is transferred to or from bgdies by the 
convection currents they set up in the air surrounding 
them. Hygrometers suitable for use in cold-storage 
chambers thoroughly discussed and new instru- 
ments Joocribed. High vacuum mercury condensa- 
tion pumps have been considerably imprqved by the 
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staff of the Department, research in the direction of 
establishing the composition of the X-rays from 
various metals and of using the rays to analyse alloys 
and other substances has been continued, and some 
advance made towards the more efficient protection 
of the X-ray worker. The volume is full of most 
valuable information, and it shows clearly how much 


can be done for science and influstry by ten or twelve * 


active workers in a well-equipped laboratory. 


Too much caution cannot be exercised in naked-eye 
observations of, #he stim and its total eclipse on 
Wednesday next, June 2b. Several contributors to 
our supplement last week referred to the danger of 
looking at the sun through unsuitable glasses or 
gcreens before totality. If, however, it is dtaired t2 
observe the passage of the moon over the sun's face, 
no better device could be used than the “ Combined 
Dark-Adaptation Mask and Graduated ‘ Eclipsia’ 
Screen,” made at the suggestion df Dr. R. L. Waterfield 
and sold hg Messrs. Theodore Hamblin, Ltd., 15 
Wigmore Street, London, W.1 (price 5s.). By ‘means 
of a film of varying density, it will be possible to look 
gt the sun from time to time before totality, and 
during total eclipse to observe the corona without 
any screen at all. The device should be very useful 
to all who are arranging to watch-the eclipse on 
Wodneedayensxt. i 

Tax annual conversazione of the Institution of 
Electrical Engineers will be held at the Natural 
History Museum, South Kensington, on Thursday, 
July 7, at 8.380-11. l 


APPLICATIONS are invited for the following appoint- 5 


ments, on or before the dates mentioned :—A lecturer 
in chemistry at the Leicester College of Technology— 
The Registrar, Colleges of Art and Technology, 
Leicester (July 1). An assistant in electrical engineer- 
ing at the Crewe Technical Institute—The Director 
of Education, County Education Offices, City Road, 
Chester (July 2). An analytical assistant in the 
laboratory of the Public Analyst and Chemist to the 


Council of the Borough of Stepney—The Town Clerk, | 


Municipal Offices, Raine Street, E.l (July 4). An 
aseistant examiner in the Standards Department of 
the Board of Trade—Principal Establishment Officer, 
Board of Trade, Graat George Street, §.W.1 (July 8). 
A principal of the L.C.C. School of Building, Ferndale 
Road, Clapham®—The Education Officer (T.1.a), The 
County Hall, 8-E.1 (Julye@). An assistant lecturer in 
philosophy at the University College of Swansea-eThe 
Registrar, University College, Singleton Park, Swan- 
gea (July 9). Research chemists at the Building 
Research Station, Garston, Herte; ths Chemical 
Research Laboratory, Teddington; the Fuel Reseerch 
Station, East Greenwich, and local stations of the 
Physical and Chemical Survey of the National Coal 
Resourcesa—Secretary,” Department of Scientiflo and 
Tiftiwetrial Research, 16 Old Queen Street, S1 
(July 11). Research Physioisb at the Building 
Research Station, Garston, Herte—Secretary, Dopart- 
ment of Scientific and Industrial Research, $6 Old 
Queen Street, 8.W.1 (July 11). An assistant govern. 
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gnent chemistyinder the Sudan Goyarnment—The Con- 
troller, Sudan Government London Offce, Welington 
House, Buckingham Gate, 8 W.1 (July 14). 4 glas- 
blower fore the Egyptian University, Oairo— The 
Director, Egyptian Educational Office, 89 Victoria 
Street, 8.W.1 (July 14). A junior scientific officer for 
the Air Ministry Scientific Research Staff, primarily for 
reasearch work in the aerodynamics department of the 
Royal Aircraft Establiszhment—The Chief Superin- 
tendent, R.A.E., South Farnbogough, Hants (July 16, 
quoting A.180). A zoologist and, q hydrologist for 
the Discovery Expedition*-The Private Secretary 


. (Appointments), Colonial Office, 38 Old Queen Street, 


5.W.1 (July 16). A research entomologist at the 


University, Bristol (July 16). Ane assistant lecturer 
in geology—Registrar, University, Manchester (July 
16). A live-stock officer and* an assistant agri- 
cultural officer for the department of agriculture, 
Kenya Colony—The Private Secretary (Appomt- 
menta), Colonial Office, 88 Old Quben Street, 8.W.1 
(July 81). A lecturer in physics at University College, 
London—The Assistant Secretary, University College, 
Gower Street, W.C.1. An asaistant teacher in the 
engineering department of’ the Woolwich Polytechnic 


` The Principal, Woolwich Polytechnic, 8.E.18. 
Laboratory attendant for botanical d ent of 
University College, Lejoester—Dr. E. N. Miles I’homas, 


8 Inglewood Mansions, yeat End Lane, London, 


dong Ashton Feit Research Station — Registrar, N.W.6. å . ° 
—_——$———— $$ e z ` 
: Our Astronomical Column. . as 

Comets.— Comet Pons- Winnecke, 19270, is now q bright as Venus, was observed from Bosco in the 
very near the earth ;eon the night of June 26-27 it will | strong twilight on June 10 at 95 3h pw. GMT. It 
a within about 34 million miles, which is passed from about 20° below the Polar Star towards 
closer, than any cometary approach within living | the east through the stars in the lower of 
memory. Since, accordmg to Mr. B. M. Peek, the Cygnus, its slightly fallmg dumak the five 
nucleus is well-defined, it. is worth while to take | seconds the object remained in view. It left a short 


carefully timed photographs with the view of deter- 
miming the solar . The comet should be 
faintly visible to the naked eye as a large ill-defined 
area of faint luminosity. “Its apparent motion will 
be as rapid as that of the moon m apogee. 

Mr. B. Stromgren has revised the ®rbit, using 
observations up to June 10, and obtams: 


T=1927 June 21-064 U.T. 


w = 170° 22’ ma | 
Q= 08 8 8-3 }1927-0 
i= 18 56 25-9 ° 
log ¢ = 9-836076 
log a =0-519227 
log q =0-016698 
Ermamaa ror Oè U.T. 
R.A. Decl, log r. og A 
June 28. 19h 16-67 37°41 N 0:0189 8-699 - 
4 25. 20 10:1 24 2] 0-0178 8:623 
27. 21 8-7 5 54 N O-O181 | 8-501 
20. 21 62-2 12 28 00-0192 8-633 


On June 28 the comet is some 7° east of Vega; on 
June 24, 5° north-east of 8 Cygni; on June 26, in the 
diamond formed by the bright stars of Delphinus ; on 
June 2%, near a Equulei. It then runs rapidly south- 
ward and quickly passes out of our reach, but it will 
be followed in Australia and South Africa. Perturba- 
tions the earth will have to be appled in further 

es on ita motion : 


CONTINUATION- OF THE Eroewmem OF Comer 1927d 
(SraanNs) FoR Oè (Pop. Ast., Jene-July). 


' BA - eo log r. log A. 
Type 24. 142 Im2is 22°55’ 0-577 0-530 
etly 3. 13 50 40 23 34 0579 0-547 
0 18 59 10 2 0 0581 0-568 
. 18 59 47 24 19 0584 0-579 
: š Magnitude 10 te 11. ° 


e 
ÇENTOUATION OF THA EPHEMARIS oF OoMET 
(QRraa-SIJELLARUF) FoR 04, i 


BA. N. Doc'  loøgr. = MQ AY 
June 25. °l6be33m 30 50%,40 9-462 
20. 16 58 40 46 30 0-0548 9502 
„July 8. 17 10 80 42 21 0-549 
7. 17 28 0 388 48 00679 9-570 
1l. 17 33 0 85 28, 9-616 
*. Magnitude about 11. : 


A Fitspatt ox June 10—Mr. W. F. Denning 
evrites that ‘‘a fireball, estimated to be twice as 
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trai, and was apperently directed from a radiant 

int in the western sky. The fireball must have 

a very brilliant object as seen from the central 

and eastern counties o , but no report of 
its Tee has been recetved from those parts. 

“Tt is hoped that further descriptions of its fligh 

amo the stars will be communicated, for the 


fire was one of the most ae ele oon- 
| spicuous kind, though the prevailing ight must 


have considerably moderated ita brilliancy.”’ 


Proroéparas or Mars.—Lick Obeervato 
letin 887 contams & series of ae ae of Mars 
téken in 1924 by R. J. Trumpler. Yellow and red 
goreens were used on the 86-inch refractor, and the 
plates were bathed in pina verdol. The plates were 
used to determine the diameter and polar flattening ; 
the diameter was got both from limb measures and 
from measures of markings on the diso at different 
times, the rate of rofation being well known. i 

The limb measures gave (for unit distance) : 


torial diameter 07-41 9”-83 
Polar diameter : 9” -32 Q” -24 

Polar flattening i . 1/98 
The measures of disc markings gave : 

e Yellow Screen. 

ee diameter 9”-178 
Polar diameter ; 9”:075 

Polar flattening 1/89 


It is concluded that the flattening ‘exceeds the 
value 1/190 deduced by H. Struve from the Satellites. , 


RARE ASTRONOMICAL Booxs.—A gale catalogue of 
Snore than usual interest just issued by pa bs 
and Co. includes tite library of the late Dr. Dreyer. 
There is an extensive collection of books by Sir Isaac 
Newton, and by others rela to his wofk. A specially 
interesting work ia the copy of Euclid’s elements used 
by Newton when he commenced the study of geometry 
asa sub-sizar at Trinity College. This contains numer- 
ous MS. “Snetesa of his, which are said to have been 
written at various iods of his life; they express 
many of the propositions in algebraic notation. This 
work is valued at £500. Copies of the first edition of 
the ‘‘Princrpia”’ (first and second issues) are valued 
at £35 and £42 respectively. The second edition is 
only £2: 58. 
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AUSTRALIAN BONE IwpLeMeNtTs.—A paper on 
stone implements found’ on the camping Rares 
formerly used by Australian aborigmes, by Mr. A. 8. 
Kenyon, in The, Victorian Naturalist, vol. 48, No. 10, 
which describes the character of these implements 


ee ee rations 
which are not without interest fo students of the use 
of stone in prehistoric times m other pasta the 
world. The Australian campmg grounds are of three 
those of & parey temporary character, where 

o remains are of f entirely ; those where good 
shelter and varieties of food were obtemable, but 
here implements are sparse apd of a crude nature ; 
and thirdly, those that were permanent and at which 
aborigineg were always tô be found, and where the 
old men and women sta and practibed their arts 
and crafts. The firg{ evidence of a camping ground is 
the presence of foreign stones, which ma either 
implements or fire stones ; and the second the presence 
of food remains? often quantities of shell of an 
edible kind. @Raised ea, especially around Port 
Phillip, have often been mistaken for kitchen middens. 
Examination reveals that the foreign stones fall into 
the romans groups, apart from fire-stones: (a) 
small but definite shapes, mostly retouched; (b) 
» much lees definite, with secondary 

@ much coarser nature; (c) sunilar flakes 
1 (d) large pieces. with coarse 


chippings ; (6) cores. By far the greater number show 
no sign of working, but cannot be classed as ‘ wasters.’ 
The abori did not spend time on the elaboration 


of an implement when once he had obtained the edge 
he required, and 1t was thrown SO after a few 
strokes, when once the edge showed the eifect of use. 


Man’s Praca or Ortam. —In the issue of the Sctentijic 
M for May, Dr. Wiliam K. Gregory surveys 
the evidence ing upon the antiquity of man in*ite 
relation to the questién of his place of origin, inclinmg 
aa fs the conclusion that it must sought in 
Asia. He naturally attaches considerable importance 
to the discov in 1921 in a cave at Chou Kou Tien, 
south-weet of eking, of the two human teeth (pre- 
molar and molar) of Upper Pliocene or Lower 
Pleistocene age. The close relation in structure 
between, say, man and the chimpanzee points, in view 
of the high estimate of geologic time accepted by 
some authorities, and the slow and un rate of 
evolution apparent when the palmontological data 
are studied com tively, to a separation at a period 
far later than Lower Eocene. It supports 
Darwin's view that man is an offshoot of tHe primates 
of the Old World rather than the New. In the Old 
World, notwithstanding the close approach to human 
conditions of i rhenanus of the Europeen 
Pliocene, and thé provenance of the most 
known skulls (Piltdown, Heidelberg, ete.), pe is 
not a likely place of origin. Notwithstanding the 
occurrence of members of the man-anthropoid seri 
in the Lower Oli e of t. oontral Ansia afters 
the most likely logi evidence of suitable 
avenues of distribution—this conforming with the 
poe heral distribution of Pithecanthro and the 

jak and Australian skulls, while Nebraska 
Ls Leer represents a migrant from eastern Asia. 

e geological, ntological, and an logical 
that a gradual uplift of this area afforded the cause 
and the conditions of a gradual-evolution of man in 
group after group of higher types, the lower migrating 
continuously on the receding lines of the changing 


environment. 
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- Research Items. 


Ee ete ANATOMI Tuxrs.—The subject of 
medi anatomy to which we directed attention some 
tame ago (NATURE, Deo. 5, 1925, p. 811) has recently 
been brought before us agam by Dr. George W. Corner, 
rofeasor of anatomy in the University of Rochester, 
.8.A., in @ REE A 
mentary and tion o 
anatomical texts as well as a bibliography and fao- 
similes of some of the manuscripts. Dr. Corner has 
skilfully disentanglef ,the historical facts from the 


l d ma connpcted with the school of 
Sciam aad een the African, whom, like 
Sudhoff, he regards as one of the founders of modern 
medicine and indeed of all modern biology. Dr. 
Corner emphasises the fact, which does not appear tp 
be sufficiently realised, that the tions of Con- 
stantine and the schoo] of Salernum gave the Occident 
some of the fruits of Oriental medicine a hundred years 
before the later Arabic philosophers and physicians 
were translated at Toledo. The anatomical texts of 
the twelfth century consisted partly of three docu- 
ments knoWn as the two Salernitan demonstrations, 
one of which was called “ Anatomia Oophonif,” and. 
“ Anatomia Mauri,’ which were used as practical 


the more impoftant 


which contains & oom- , 


manuals for teachers and students, and partly of ° 


systematic d iptive anatomical works, in which the 
subject is in a highly organised style in accord- 
ance with the fashion °of medieval scholasticism. 

gives an interesting acoount of & 
tury text of a work named “ Anatomia 
Vivorum” or “ Anatomia Ricard: Anglici,” which 

regards as one of the very first books of the 
Middle Ages to show the influence of Amstotelian 
biology. 


FoRAMINUFHRA ou THE Soaz CaxNnaLr.—The 


Cambri Expedition to the Suez Oanal in 1924 
oollected Foraminifera at nine stations, | betwee | 
the Great Bitter Lake and Gulf of Suez, they are 


discussed by E. Heron-Allen and A. Earland in 
Trans. Zool. Soc. London, vol. 22, Part I., No. 9, 
Dec. 1926. The gatherings were not large and yielded 
few species, most of which belonged to the ‘ porcel- 
lanous’ group. There is no evidence of movement of 
any species from north to south (e.g. from the Mediter- 
ranean through the Red Sea), but there is thought to 
be positive evidence of one Indo-Mala and South 
African iea—Polystomela Millet H.A. and E., 
also und ak Suer—migrating northwards, ®lthough 
only represented from the Bitter Lake by one specimen. 
A 
and Moll) occurring ın the Bitter Lake is 
as almost equally strong evidence of northward 
igration of that species. It is, however, hazardous 
to draw conclysions from single specimens, and under 
the heading ‘ Known Distribution,’ P for Palermo is 
given (parha A although in the text it is 
stated that F. : has not, so far ag the atitgors 
are aware, been recorded from ve meron ean. It 
is interesting that nearly all the Suez specimens 
of Orbitolthes are abnormal ineome way ea pectliarity 
uted to the variations in salinity which are 
apparently productive of deformed and monftrous 
Three species are recorded, but all differ 
somewhat from the , the usual specific characters 
being more or leas obliterated. There is a list of the 
es of Foraminifera collected comprising 50 m all, 
3 taken in the Bitter Lakes and the remaiñder 
at the southern entrance of the Canal. Of the 88, 
5 are known from the Indo-Pacific and not fsom the 


Mediterranean, and the remainder are Erem both i 


arean., 
d 


o specimen of Polystomella cratroulita ese A 


° p'anta, whereas 
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A New Morawr oy Darura.—In the experiments 
Öf Drs. C. 8. Gager and A. F. Blakeslee (Proc. U.S. Nat. 
Acad. Kot., vol. ag ae mutations appear to have 
been produced by action of radium emarations 
on the ovary of the plant Datura Stramonium. In the 
successful case an exposure of 10 minutes, probably 
just after the reduction divisions in the ovules, 
resulted in 17:7 cent. of mutations among 118 
normal rate of mutation is about 

‘47° per cent., and an untreated capsule of the same 
“plant gave 36 offspring, ail normal. The mutante 

were mostly forms with an exgra chromosome, but 
eee pe fo gene mutants (found in the off- 
Bp O ta tested) and a peefhar t called 
ý nabbin.' The latter has an a, but 
from various lines of evidence Blakeslee concludes 
that its composition probably includes two chromo- 
aome each made up of halves of different 
chromosomes. Unlike the other trisomic mutants, 
nubbin i rise to five different types in ita off- 
spring. o gadium treatment is held to be ‘largel 
responsible ’ for all three types of mutation bed 


e 

Pranrt Ecotoay or Porro Rioo.—Volume 7, parts 
1 and 2, of the “ Scientific Survey of Porto Kioo and the 
Virgin Talande,” published by the New York Academy 
of Sciences, is devoted to an account of the eco 
Porto Rico by H. A. Gleason and Mel I. Cook. 
This work of 178 and 50 excellent photographic 
a the result of a few months’ field work on the 


All the prmoipal types of vegetation over 
some nthe Nog miles of country were examined, 
and the ta are given as y thos8 of a field 
survey, but as such form a good basis for more intensive 
work of a statistical or experimental nature. Works 
on island floras (e.g. a ““ Climax Forest of Isle 
Royale ”) are af Libre il A cere eter 
paint of view, as factors can be delimited in aamanner 
scarcely possible in the case of continental floras. 
The authors distinguish three distinct vegetation 
*egions, that of the Northern Coastal Plain, that of the 
Central Mountain Region, and that of the Southern 
Coastal Plam. Most of the first region is covered with 
Timestone deposita, which develop a mesophytic upland 
forest, now nearly destroyed os atlas, Besides 
these mesarch associations, xerarch, hydrarch, and 
halarch series are found, the latter in‘ the form of 

ve and all of those tend towards the 
deve t of a Playa Land Climax Forest. The 
Cen: Mountain Region was originally ey. 
covered by forest, except for minor areas of roc 
outcrops. e forest comprises five ecological 
in which thg causal factors seem to be altitude, ramfall, 
and exposure. raged fragments of lower level forest 
howe remain, but the iges show strong floristic 
relationship to the mean a Ae forést of the Southern 
Coastal Plain. Between 2000 ft. and 8000 ft., the 


of 


forest is mesophytic in character, consi#ting of a moist. 


tropical forest and a tropicalgain forest. e higher 
are clothed by the Sierra forest and the 
forest, the two types differentiated 


m 

okietly b their exposure to wind. Each of these five 
Biles ak is associated with a definite set of 
climatic conflitions, which are not subject to modifi- 
cataqn by the vegetation, and each may thus be 
regarded as a climatic climax formation. A vegeta- 
oe map would have been an acquisition to *the 
wo s e i 3 


TĦ» Lras or Toa Mepran Pré-Aurs.—The napp 
of fhe Median Pré-Alps has been referred by different 
authors in turn to each of the three zones of sedi- 
mentasion—Helvetian, Pennine, and Austro-Alpine— 
which Hive contributed to the great recumbent folds 
of the western Alps. A very careful study of the 
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stratigraphy and fauna of the Lies of the difficult 
region south of Geneve has been made by E. 


Peterhans, and his resulte aree published in the 
Mémoires de la Soc. Helvétagus des Soi. Nat., vol. 62, 
1926, Mem. 2. It is clearly shown that the Liassio 
fauna of the “ Medianes ” is definitely different from 
those of the Helvetian and Austro- Pine regions, and 
that iteprobably belongs to the Pennme on. The 
latter deduction, however, cannot be direis proved, 
for the corresponding rocks of the Monte Ross nappe 
are ho y metamorphosed. The provisional 
assumption by some of, the Swiss geologists that the 
i Leana á praata an extreme north-westerly 
thrust o ustro-Alpine had to f the 
difficulty ie the folding of tho“ Medians Win of & 
type that implies thé former presence of a heavy 
cover. It is now porsible to regard this vanished 
cover as an Austro-Alpine HS pee of %hich still 
remains in the innbr belt of the Alps. The most 
puzzling feature of Alpine arfhitecture thus still 
remains, for the push of the Austro-Alpine na far 
to the north-west of their roots still avaaits a ical 
explanation. a 


CLIMATA AND ANIMAL HVoLuTIoN.—In the memoir 
entitled “ The Environment of Tetra Life in the 
Late Paleozoic of Regions other than North Americe,” 
pee by the Carnegie Institution of Washi D, 

f. E. C. Case continues that study of the d 
animals of Permian tome and of the environment in 
which they lived which has occupied him for some 
twenty years and formed the subject of those well- 
known works on the American Permian fauna to which 
the present volume forms a lament. Prof. Case 
holds that, withm any restricted period of time, 
correlation of beds by conditions of environment 1s a 
more satisfactory method of understandmg the 
relationships of faunas than is an attempt to establish 
correlations on the basis of an i ce with marine 
deposits. In his former work, f. Case was able to 
show that the animals which form part of the ‘ Texas’ 
Permian fauna are constantly associated with definite 
conditions of the environment m which the rocks 
containing their remams were laid down. He has now 
added to his very great experience of the Amefican 
U Palgozoic an mtance with rocks of 
aa age in many other parts of the world, founded 
not only on the literature, but also on a. personal 
examination. The resulting work is most valuable 
because it bri together in a well-arranged form a 
Vast mass af informacion on the geology and palson- 
tology of the continental Permian d its of the rest 
of the world and discusses the conditions under which 
they have been laid down. The most interesting - 
general conclusion is that the evolution which takes 
place in the members of a fauna must be associated 
In some way with the concurrent climatic changes 1n 
the area in which they are living. ® 


MississipPI Froops.—The ‘slow smking of the 
lower Mississippi valley was suggested as a cause of 
tke floods by yak: Wite Bi the resent Tasting 
of the American Shore and Beach Preservation 
Association. Accordmg to a report issued by 
Science Service of Washington, Dr. White Poe 
out that while there is no certainty that the gulf 
coast is sinki the undoubted downward move- 
ment of the Atlantic coast is significant. The region 
to the norta of the great lakes is being tilted upward, 
which ps ies that farther south there may well be 
an area of depreasion probably with some warpmg or 
twisting of the earth’s crust. He cites the well- 
known occurrence of earthquakes in the gece 
valley between Cairo and Memphis as probable 
confirmation, of this movement. e rate of sinking, 
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if it occurs, is no doubt v slow, but it wil “cause 
an iporeasing liability t> floods, and furthesmore, 
by reducing the of the currente, will render it 
more difficult for lower river to-keep ita bed clear 
of sediments. Dr. Whité raised another problem 
with regard to the silting up of river . The 
levee is bgsed on the assumption that streams 
s0 confined will scour ther own Is, but this, 
he maintams, has not been proved. If the river 
really drops ita load of silt in the bed instead of 

mg it out to sea, eventually the bottgms will 
be higher dhan the: beaks cad the ising of the 
levees to keep pace with this growth will CUBO 
Increasing to the lowlands. Dr. White advo- 
cates the national importance ofa study of these 


problems. å 


GEOPHYSIOS IN THE Unermp, Stares.—The rt 
of the sevênth annudl pene: on Aprile29—$80, 1826, 
of the American Geophysical Union?has recently been 
issued as Bullet Nb. 56 of the National Research 
Council.” More than a hundred of ita 184 pages are 
devoted to reporæ and summaries of pepers read in 
the arm sections and the general mg. They 
afford a valuable and interesting record of erican 
views on the problems of geophysics as a whole, and 
of their activities and observations within their own 
large and important fleld of work. At the general 


meeting the constitution of the earth was discussed, 
"im the hght of coamical theory, gravity measurements, 
seismic and etic data, and chemical mvesti 

tion. The section of voloanology also insti a 
symposium, not confined to ita own special viewpoint, 
on tion In the scientific Investigation of the 


Aleutian Islands. Many papera in the ae 
sections dealt with recent Instrumental advances an 
programmes of observation completed or in progress. 


Tom PHOTO-HLEOTRIO PROPERTIES OF Murcuny.— 
A number of troublesome effects produced in photo- 
electric work by impurities have been e the 
subject of a special study by H. K. Dunn. The 

rimenta, carried out under the direction of Prof. 
Millikan end desorbed m the May amabe of ihe 
Physical Remew, were ormed under conditions 
aimilar to those employed in the standard determina- 
tion of the photo-electric threshold of mercury, with a 
contmually renewed surface, and have incidentally 
confirmed Kaszda’s value of 2735 A.U. for the limit. 
When the surface-flow was sto In & high vacuum, 
the threshold rose quickly to 2850 A.U., and then in 
the course of a few days fell to 2680 A.U. If liquid 
air was not kept on the traps, radiation of still higher 

ency was j e contémination seemed 
to due to some relatively non-volatile Substance 
other than water, which was given off by the tap- 
proai used. With pure hydrogen over surface, 

e behaviour was exactly the same, but the presence 
of hydrogen which tad been distilled with the mercury 
and was & tly m solution in the metal, greatly 
retarded the rate at which the active impurity became 
effective. It is suggested that in this case, as well as 
in other instances where the photo-sennitivity of 8 
plate has been found fo be increased by electrolytic 
generation of gas on the‘side remote from that exposed 
to the radiation, undesirable impurities are carried off 
by the gas diffuamg through the substanoe. 


Movina Maawer GatvanomMerens.—Dr. O. V. 
Drysdale, in the May number of the Journal of Soten- 
tific Instruments, points out that recent improvements 
in the design of moving magnet galvanometers have 
made them for many purposes superior to moving coil 
galvanometers. By improving the design of the 
moving system and using cobalt steel magnets of very 
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small dimensions, A. V. Hill and A. C. Downing have 
succeeded in making galvanometers ab®ut 500 timed 


as sensitive as Kelvin four-coil galvanometers. The 
most serious drawback moving magnet galvano- 
meters fs their susceptib to magnetic disturbances. 


This difficulty has been overcome by using a thin 
cylinder of the new high permeability nickel iron alloy 
which is-generally known as mumetal or permalloy. 
A simple experiment 18 descri showing the effective 
nature of this ing. A light cobalt steel” magnet 
suspended by a quartz tibre,was found to osallate with. 
& period of one second m the earth’s fleld and was very 
sensittve to the motfop of a bar magnet at some 
distance away. en EA screened by a permalloy 
Ta closed by plates of the same metal, the time 
of oscillation was increased to more than ten seconds 
and the effects of the external Bar magnet were 


negligible. The screening resulte obtained, are far, 
@otter 


than those got m the o way by using 
massive soft iron bels. A notable advance has there- 
fore been made. à 


CORROSION OF METAL Jomnts.—In the Journal of the 
Royal Sooisty of Aris for April 29, Dr. U. R. Evans 
discusses briefly the problem of corrosion in general. 
After the consideration of troubles arising in welded, 
riveted, or soldered jointe, the paper concludes with 
the following’: The choice of materials which are to 
come in contact at a joint should be made with a 
view to minimising the EM.F., altho in some cases 
it may be advisable to make the metal presentme the 
smaller area weakly cathodic to the other. Thé 
nature of point itself is Important, and care should 
Be taken avoid crannies which will be anodic to 
the mam surface. Perhaps the most dangerous con- 
dition is a capillary crevice existing between the two 

igsi . Here the portion of the surface 
of the nobler metal near the mouth of the arevice will 
function® as the cathodic area, whilst inside the 
crevice the base metal, and often the noble metal 
also will suffer anodic attack. It is important when-@ 
ever possible to apply some coating of efficient 
protective paint, varnish, or plastic composition to 
the joints, with special reference to places where 
ee crannies may exist. The ibility of 
bulging due to aac eae 18 another matter of 
which account must taken, the size and 
of the pieces bei chosen to fesist the stresses 
exerted by the volume changes involved in th 
corrosion process. The paper contains an interesting 
discussion from the electro-chemical point of view 
of the soldering of aluminiuni. ' e 


Porassrom NITRATE AS A FABRTOISERe—For the 
enrichment of artificial fertilisers, potasium. nitrate 
appears to possess so many advantages over ofher 
compounds of ee that extensive field experı- 
ments have been ertaken by ad an iy Sr eae 
mische VersucMeanstalt der Landwi er 
in the province of Baxqny and also in Cassel. The 
association of potassium with nitrogen in the salt 
renders it more vatuable for this tħan soditfm 
nitrate, which also the 


Chemiker-Zoitung for 
Maye’? is an account of the first year’s experimenta 
upon comparisons between potassium’ nitrate and 
vie! nitrogenous salts. The resulta seem 
b 


romiagng, 
«it is too soon as yet to draw any definite can- 
clusion. Further reports will be a with mnterest. 


The testa were carried out with winter-corn, | cata, 
tobacco, potatoes, beetroot, eto., partly on tke land 
and partly in pots. ° 
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. W. J. U. WOOLCOCEK, general 

the Association of British Chemical, u- 
facturers, d&livered a striking address to the annual 
conference of the Association of Teachers in Tech- 
nical Instatutions which was held at Plymouth on 
June 4-7. I with technical education and 
indystry, he illustrated his theme by reference to 
R A pure and applied. With this m mind, he 
traced the growth of the "Brith chemical industry, 
which is now, he said, am the six greatest in- 
dustries of the country; 4200,000,000 capital 1s 
I in i of a milion 


Three new points are, however, to be noted. 
While at one tame chemical industry was practically 
the only outlet for the trained chemist who desired 
to apply his knowledge to industry, there is now no 
industry which cannot be benefited by the applica- 
tion of scientific knowledge to its control and 
development. There is, therefore, an almost un- 

imi field for the teabnically trained man or 


woman. the War developments have 
been y remarkable. Actually, of course, we 
have ys had some sort of chemicgl industry in 


Britain, but what is called chemical industry is really 
an. tion of a number of industries In many of 
which we have held our own for more than half a 
century. Particularly is this true of what are known 
as the heavy chemical industries. But since the War 
wo have developed and maintamed the fine themical 
industries such as dyestuffs (the Dyestuffs Act helped 


ə considerably), research, icinal, and photographic 


chemicals. e are therefore able to speak now with 
America, Germany, France, or Switzerland in brotherly 
terms, not in the terms of the poor relation. 

There remaims a third point, which refers to the 
boundaries formerly set between scientific and ‘ non- 
scientific’ industries. Already it has been pointed 
out that there is no industry which cannot be bene- 
fited by scientific methods; it is also true that there 
is a number of mdustres doomed to extinction if 
such methods be neglected. “Thus,” said Mr. 
Wooleaek, “I say not only to the chemists here, 
but to the physicista, electricians, and especially to 
the biologists, that whatever mdustry you enter, or 


[He official opening on June 14 of dhe new Experi- 

mental Station of the Safety-m-Mmes Research 
Board at Harpur Hull, Buxton, is an event of 
mgich importance in the mining world. It was 
fitting that the ceremony should be ormed by 
Lo elmaford, charman of the Miners’ Welfare 
rand ttee, amd should be welooméd in no 


in tones by Mr. Herbert Smyth, president of 
the Miners 


’ Federation. 

Lord Chelmsford, in his speech, made it clear, that 
the assistance of the Welfare Fund had only been 
obtained on two Sonditions : ig eee the nature and 
loc&ity of the Station shoul approved by bo@h 
the owners and maners, and (2) that the expermental 
plant and its scientific gelatin should be the best 
that sould be designed for the purpose. When the 
Commfttge was unanimous on these two caentials rt 
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whatever part you have to play in those 
who may become mdustyialista, yours is a great 
vocation. I use no words of exaggeration when I 
a Aledo the future of this country can be very largely 
inftuenced by what you cen do.’ He was not con- 
cerned, at the moment, he said, with the philosophical 
implications of technical education. wanted to 
look at it from the viewpoint of what sort of men 


and evofhen it produces—a test n which tech- 
nical teachers should. be ropared to. be Ganged. 
After all, the businaed aan hes to fit the product of 
teaching into the realities of his busineas. He can 
therefore rscognise ita good results in his owh prac- 
tical affairs, and he is bound to notice what appear to 
him to be ite deficiencjes. ə 

On the whgle, the present system gives s&tasfactory 
resulta, but ther® remam certam deficiencies to be 
made Mr. Wooloock would that there 
is not available a sufficient number of tramed scien- 
trflo persons who have been taugh} from dhe point 
of view of economy. It is le to teach the 
principles of chemistry and engineering*in such a way 
as to inculcate throughout those conoeptions of 
efficiency with regard. to diture on material, 
labour, wear and tear of mery and plant, heat, 
light, power, and so forth, which are esential to 
ania It may be replied that this is already 
being done in some measure; but it must become 
far more yu and must start quite early in the 
trammg o youns scientiflo workers. An important 
aim, too, of technical educdtion is the acquirerment 
riment, and by this is meant not 


ception. teaching of manipulative skill is bound 
to vary in in accordance with the standard 
of the, teecher. t cannot be avoided, but: it is 


still possible that manipulative skill and mani 
canception can be developed in all their 

from' the point of view of their quantitative efficiency. 
From this it seems to follow that there is need to 


tive 


widen the scope of technical education. It might use- 
fully include administration, costing, and uctaon. 
In his sketch of the development of the chemical 


industry, Mr. Wooloock said that, following the 
addition of fine to the heavy chemical industries, 
another development is taking place right under our 
eyes. It is a development along lines of ‘production 
in enormous quantities of commonplace articles. 
“ Undoubtedly,” he said, “ the industry has provided 
& bigger outlet than any other in the country for 
your students.” 
ð 


` 


The New Experimtntal Station of the Safety-in-Mines Research Board. 


had no difficulty in pater ig AT capital sum 
for acquiring and equipping site at Harpur Hill 
for the experimenta which could only be carried out 
on a largo soale, and for ereoting at Sheffield buildings 
for laboratory researches especially connected wi 

o properties of coal and with improvements in the 
mfners’ safety lamp. Besides this capital expenditure, 
an endowment fund. of £250,000 had been invested 
to provide an annual income for the purposes of 
research 


The Committee, Lord Chelmsford added, did not 
piel aaa that immediate practical gesulta would 
follow from & few scientific experiments ; it 1s realised 


that the problem -of Te gene opo becomes 
more aa more complex as the worki are extended, 
and ıt is only by the most patiént research—-not by 
one man, but by a trained staff working under skilled 
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direction—that progress can be made. Fortunately, 
the qpuntry possdasea in the Reseach Board S 
of 


Research on Gob Fires—Some coalfialda suffer from 
fires which break @ut in the gob or goaf, the part of 


in 
administrative and scientific, who can | the mine where the coal has been worked. The 


advise on the work, and in Dr. Wheeler it has 4 
director of research who commands the full confidence 
of the Board. What is eminently desirable is to 
maintain the clgsest touch between the mining 
industry and the Research Board: The public are 
deeply ‘interested in the problems the Board tas to 
solve, and it should not be beyond the wit of man to 
keep the public informed of the methods and 
the results obtained m which can be® fol- 
lowed by ordmary folk un im scientific formule. 

After the o speech, the chairman, Col. Lane- 
Fox, thp Secretary for Mines, called on Mr. Eustace 
Mitton on behalf of the Mining Assocmation (in the 
absence through illneas of the president, Mr. Evan 
Williams),and on Mr. Herlert Smith, premdent of the 
Miners’ Federation. The latter at pnoe struck a note 
to which the audience were responsive. “* There 
are two things,” he %aid, “in regard to which coal- 
owners and miners are always fnends—frst, how to 
save life nd lms, and secondly, how to rescue when 
life and limb gre at stake.” that platform they 
stood as one. He warmly commended the Welfare 
Fund, and the work that had been done under the 
chairman’s guidance. He admitted the reek ped of 
parsuadmg miners that there is r in coal-dust, 
and he recognised the importance of the artificial mme 
that demonstrated. the ctive violence of & pure 
coal-dust losion, but stated that the plant that 
appealed to him most as a Yorkshire miner was the 
building where artificial gob flrea could be initiated 
and studied throughout their various courses. 

On the new imental station the most im- 
portant sections of the research I t are the 
two steel galleries which have been constructed for 
testing the explosibility of coal dusta undér various 
conditions. One of these, in which the grater part 
of the systematic work will be carried out, is 4 feet 
in diameter and 1000 feet long. The other, whidh 
will be used mamly for demonstration explosions, is 
74 feet in diameter and 3890 feet long. They are 
connected to fans arranged for creating a current of 
air in them in either direction. 

The 4-foot ery is equipped with instrument 
cabins every 100 feet, containing apparatus for 
measuring the pressures produced durmg the ex- 
plosions and the speeds of the flames. These instru- 
ments are controlled from ẹ& distance at the observa- 
tion station. Two special sections have been included 
in this gallery for in igating the effect of openings 
in the gallery (corresponding to the branches off an 
underground road) qn the development of a coal-dust 


losion. 
on Fi Explosions. — The 7}-foot 
galery is also used for the study of firedamp explosions. 
of the princi series of experiments now in 


Po aia pe ine the distance to which the 
e of an explosion can be projected along a roadway 
beyond the area orginally occupied by the explosive 
mixture. 

There is another , one foot in diameter and 
300 feet long, in use for studying the effect of restfic- 
tions in the path of the flame on its speed. 

Research on O ining Haoplosives.—The buil 
for this work include (a) a research laboratory and 
gun-room in which photographio methods are used 
to investigate he flame and presure waves sent 
out by an explosive when it is fired,’ and (b) an 
explosion gallery and observation station where the 
igniting power of exploatves under different conditions 
of detonation is tested directly by firmg them into 
explosive mixtures of firedamp and air. 
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building in which the study of gob fires is being made 
consists of a central r, 30 feet.square and 
8 feet high, simulating a goaf, with an air passage, 
approximately 6 feet wide by 7 feet high, circum- 

ing it. The main object of the research in 


progress is to determine the limiting conditions | 


necessary for the production ehd ignition of explosive 
gas mixtures from a fire behind a stopping, and to 
study. methods of “premier a fire so as to avoid 
these conditions. Reo of the temperature, and 
samples of the atmospHere at different points within 
the sealed-off are can be’taken periodically. 





P University and EducationaleIntelligence. ° 


CamMBRIDGE.—Mr. eee , Sir John Marshall, 
and Prof. A. V. Hill have ale ted honorary fellows 
of King’s College. The Council has proposed to the 
University that the d of LLAD., honor causa, be 
conferred upon the of Northumberland, Sir 
Archibald y, Sir Eustace Tennyson-D’Eynpourt, 
and Sir Charles Oman m connexion with meetings to 
be held at Cambridge this summer of the Institution 
of Naval Architects and of the Royal Archeological 
Institute. It is also proposed that the degree of M.A., 


ehonoris causa, be conferred upon Lieut.-Col. J. E. 


Caste Iate R.E. Sir Hfmphry Rolleston has bear 
appointed to resent the University at the coming 
Imperial Soeial yaiene Congress. g 

Mr. A. 8. Besioovitch, of the University of Leningrad, 
has been appomted lecturer in mathematics. Mr. 
H. W. Florey, Gonville and Caius College, has been 
appointed to the Huddersfield lecturership in special 
oat: A Dr. C. M. Yonge has been nominated to 
use the University Table at the zoological station at 
Naples for six months. `’ 


e annual report of the Solar Physica Observatory 2 


gives an account of the preparations and programme 
of Prof. Newall’s ers A to Aal in N ones for the 
total eclipse of June 29. 

Mr. R. V. Sayoe has been appointed lecturer in 
material culture and physical anthropology. Dr. J. 
Chadwick, -Gonville and Caius College, has been re- 
pee hate lecturer In physics and assistant director 
ot radio-active research. 

F. W. Shotton, Sidney Sussex College, has been 
elected to the Harkness Scholarship i logy. 
E. J. H. Corner, Sidney Sussex College, ena aT 
Bennett, Ghrist’s College, have been avaarded the 
Frank Smart prizes in botany and zoology respectively. 
The medal, in astronomy, has been awardeé to 
C. 8. M'Leod, Emfhahuel College, and the Mayhew 
Prize m applied mathematics to J. Hargreaves, Clare 
College. e Rex Moir Prize m engmeermg and the 
Ricardo Prize in thermodynamics have been awarded 
to J. N. QGoodier, Downing College. The John 
Bernard Seely prize in aeronautics has ben awardtd 
to O. E. Mait Peterhouse. e 

A t has been made by the Balfour Mafagers to 
E. B. eao Goalie aha Caius College, efor 
researches on the plankton of the Victoria Nyanas. 


EgivsureH.—At the meeting of the University 
Court on Monday, June 18, it was qntinfated that the 
i d and Agriouttaral Bociety had resolved to 
a grant of £1000 towards the endowment of the 
gee alee of Research in Animal*Breeding. 
e Court decided to make an annual contribution 
. £50 to the newly established British Instijfite in 
aris. ° e 


. therein. It has long 


Tann i and duri 


9 approved. 
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WEWwOASTLE.—The Council of Armstrong College 
has made thé following oy E : Mr. Clement 
Heigham to be professor of agriculture, m succession 
to the late Prof. D. A. Gilcprist; Dr. J. W. Heslop 
Harnson te be profeasor of botany in succedsion to 
Prof. J. W. Bews, resigned ; Mr. James Holmes to be 
lecturer m phy (a new appointment) . 

Mr. Hei was educated at Wellington College 
and Caiya Coll , Cammpridge. He was for some time 
dirfotor of studies m agriculture at Caius College, 
1923 and 1924 was director 


68 


of the olk Agricultural Station. Simcoe 1925 he 

has been farm director at the of Agriculture's 
imental Station at Roth 

. Harrison is an old student of College. 


He was at one time head of the science department at 
Middleaborough High School, and since 1920 has been 
lecturer én zoology m Armstrong College. In 1926 he 
was given the honorary title of er in genetics e 
His researches on genetics, particularly on the question 
of the tr iasibility of acquired characters, have 
made him widely known. 
ae aa a the leet has bean beni 
G w, and for the our as or 
assistant in the Department of heoesanh® there. 
Oxrorp.—The t utility of the private labore- 
tories belonging to iol, Trmity, Jesus, Quean’s, and 
Christ Church has been recognised by the University 
in a recent decree authorising the payment of money 
ta to these laboratories which are to be equal to 
the normal laboratory fees paid by students working 
been recognised *tkat Colleges 
which have scientific laboratories of their own havé 
t advantage over those which are not so 


statute providing that there 


shall be an Aldrichian praelector in chemustry to be 
held by one of the University demonstrators has been 


uate of the University of 





On June 7, in the presence of a great BE 
representative of the west of England, and ami 
memorable scenes of enthusiasm, the Prince of Wales, 
president of the Ea f College of the South-Weat 
of England, laid the foundation-stone of the new arts 
and administrative cere of the College. The 
ceremony was of & S y picturesque acta 
and was enhanced by the magnificence of the ex- 
ceptionally beautiful site which, known formerly as 
the Stree Estate, forms one of the beauty spots 
of the south-west. The eA is deapaasr of the 
College, $f Henry Lopes, in welcoming the Prinoe, 
ou A the history of the rapid growth of the Oollege, 

explained that the ore namh T of students 
and the msing standard and volume of academic work 
has impelled the College to find quarters, more 
suited the expanding needs. He btated that the 
ap for a building and ereiowment fund, launched 
& fow months ago, 18 evoking from month to month 
an increasing nse. The greater part of the first 
£100,000° i bas already been subscribed, and 
the lfste Shqw that all classes arg contributing to the 
fund. ‘The Prince in his reply congratulated the 
Coll@ge on the support which the plans of expansion 
has evoked throughout the whole area. A people's 
university, ogee by the wishes and efforts all 
classes, Te the that gan be provided both 
as buildi 


and teaching, and he the 
hope that the buldi would be a abebe] monument 
to the hopes and Pp 


itions of the e. His un- 

announcement that Lord Glanely is giving 
£25,008 to the appeal fund was recavpd wi 
enthusi 
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Calendar of Discovery and Inventio. 


June 26, 1794.—The balloon was invented by the 
French, and the French were the first to use balloons 
in warfare. In 1793 a company of mili aeronauts 
was formed, Jean Marie Joseph Coutelle (1748-1835) 
was made captain, and at the battle of Fleurus, June 
26, 1794, he made observations from a balloon which 
it is said contributed to the succeas of the French. 
Coutelle and his.company accompanied Bonaparte to 
Egypt, but therr whole equipment was destroyed in 
the burning of Oneni at Aboukir. 

June 27, 1889.—Th statue of Leverrier at the 


Paris Observatory was ına ted on June 27, 1889. 
Tn his discourse 'Tiaserand said: ‘“ The celestial world 
gots every day... Yet our curiosity 18 m- 


exhaustible; and howevpr splendid may be the 
heaven which we are® i to oon late, we 
want to a to@greater knowledge still. e strive 
to realise what ıt was like in tke most distant past, 
and what it will become in the most distant future. 
In this way—so it seams to us—oyr mind, takes its 
revenge upon the shortness of our span of life and 
the frailty of our existence.” © 

June 28, 1903.—It was at a meeting held at the 
Academy of Sciences, Munich, on June 28, 1903, that 
the Deuteches Museum von Meisterwerken der Natur- 
wissenschaft und Technik was founded. Its inception 
and development owe much to the acumen and 
energy of Dr. Oskar von Miller, and ita purpose is 
to represent physical science and ita application to 
industry from the earliest times to the present day. 

June 30, 1820.—Among the numerous pers 
contributed to the Lmnean Society by Robert Brown 
was that read on June 80, 1820, on Rafflema, the 

known flower. i 

June 30, 1866.—For centuries a barrier to human 
intercourse, the Atlantic is now crossed by steam- 
ships, submarine cables, aircraft, and radio signals. 
The first submarine cable, laid m 1858, failed after 
being in use a month, while the second, laid in 1865, 
was in the laying. On June 30, 1866, 
however, the Great Mastern left the Medway with 
8000 miles of new cable. The shore end was spliced 
an July 18, and on July 27 the ship steamed into 
Heart’s Content, Newfoundland. No one contributed 
more to the final success of the project than Prof. 
William Thomson, afterwards Lord Kelvin, who for 
his share was raised to the knighthood. 

July 1, 1858.—On July 1, 1858, Lyell and Hooker 
communicated to the Linnean Society papers which 
they desorbed as relating to the same subject, 
namely, ‘‘ The Laws which affect the Production of 
Varieties @Races, and Species,” and as containing the 
results of the investigation of two marane 
naturaliste, Mr. Charles Darwm and Mr. 
Wallace, who “independently and unknown to one 
another, conceived the same very wgenious theory to 
account for the appearance and perpetuation of 
varieties and of ıflo forms on our planet... .” 
Of his own share Wallace said, “‘ The one great result 
which I claim for my paper of 1858 is that ıt com- 
peed Darwin to wmte and publish his ‘ Origin of 
species ’ without further delay.” . 

July 2, 1919.—-The only aircraft which has flown 
to and fro across the Atlantio was the airship R84. 
With a crew of 26 she left East Fortune, near Edin- 
burgh, on July 2, 1919, and reached New York in 
PER @ler return was made in 8edays 3 hours. 
She was 645 feet long and 79 feet in diameter, con- 
tained nearly 2,000, cubic feet of gas, and was 
driven by five Sunbeam engines of 285 H.P. each. 
A year or two later she was damaged and then dis- 


` tion of hydrogen, were ahown to be whole n 


r 
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° in New Zealand (Ņorth Island) and other in Juan 
: i Fernandes. If it is monophyletic, the distmbution 


Societies and Academies. 
Lopon. 


Royal Society, June 16.—F. W. Aston: A new mass- 
spectrograph ant the whole-number rule (Bakerian 
Lecture). By means of the first tregraph, 
built in 1919, the masses of all atoms, with the excep- 
on 
the oxygen scale, to one or two parts in 1l00@® In 
order to measure their di oe @ more powerful 
instrument was neceasary. is has been made, with 
a resolving power of 1 in 600, more than gufficient to 
areak iho mass lines of the isoto of any known 
element, and with an accuraby of measurement as 
high as 1 in 10,000. By means of this instrument the 
isotopic itution of m has been decided, 
new 180 discovered in sulphifr and tin, and the 
two doubtful isotope of xenon confirmed. 61 types 
of atom contained in 18 different elementa, z 
from hydrogen eto mercury, have been ana 
Their masses, and pen g fractions, 4.6. their per- 
centage ce trom the whole numbers expressed 
FA ae per 10,000, are tabulated on the oxygen 

©; 6g., the atom of phosphorus of mass n 
31 has a ing fraction —5:6+1:5 and a mass 
30-9825. e relations of tin and xenon have been 
re-examined and found not to show the i 
abnormality previously . The values for® 
Li’ and Li’ are obtained by a recalculation of .Costa’s 
resulta. When the packmg fractions of the atoms 


, aro plotted against their mase numbers, for all atoms 


above mass number 20 these lie roughly on a le 
curve. From mercury, packing fraction +0-8, the 
curve descends to -9 in the region of bromine. It 
then ascends, and in the case of atoms of odd atomic 
number continues to do so, in a pate bolic 
manner, right up to, bial Nn +77-8. e light 
atoms of even atomic number have packing fracti 

well below this curve, and approximate to a branch 
rising much less steeply to helium +5-4. This 
suggesta that the light atoms of odd atomic number 
have a common loosely packed, and therefore heavy, 
outside structure, which is not present in the denser 
and more stable nuclei of helium, carbon, . and 


oxygen. 


Linnean Society, May 12.—James Groves: Charo- 
phyte from . Early in 1924, Mr. T. B. 
low made an extensive collection of Charophyta 
from emacs ' Beven species of Chara were 
collected, belonging to known and fair 


distinct 
. The representatives of the more in genus 
itella have proved difficult to discrimi The 


new ies described are probably mostly endamic to 
the island. None of the amaller genera is represented. 
—T. B. Blow: OBbervations on the alleged larvicidal 
qualities of Charoph Species of Charophyta were 
cultivated in large lame Jara and mosquito were 
mtroduced ; the of the glucoside from dried 
Chara seylanioa was also tried. In every case the 
larve enjoyed a vigordts life, and a peroent&ge 
attained to the winged candition.—T. A. Sprague and 
V. 8. Summerhayes: The geographical distribution 
of some Santalaces. An investigation into the taxo- 
nomic status of the Australasian us commonly. 
known as Fuganus “ R. Br.” (non Murr.) led to its 
being divided into two fae eee . L. Mitch. 
(Australia) and Mida Cunn. (New Zealand). It 
was then discovered that the now extinct Santalum 
fernandestamun F. Phil. (Juan Fernandez) should be 
transferred to the genus Mida. The distribution of 
Mida is of exceptional interest, one species occurring 


No. 3008, Vor. 119] 


may be interpreted as an extreme example of the well- 
known New Zealand-Chile (or South I ic&) type, 
which is generally explamed as the result of northward 
igration from the Antarctic continent. Possibly 
Mida had a diphyletic ongin from Santalum, the 
ancestors of the New Z ies having migrated 
from Australia and those of the Juan Fernandez eB * 
from Hawaii. The geographical distribution of San- 
talum album affords a préblem of a different nature. 
S. album is known from (1) southern India and 
(2) the eastern the Malay Archipelago, from 
eastern Java imor. ‘This discontinuity may oon- 
calvably be due to extirpation by disease in the 
intervening area. A second hypothesis—that the 
species was introduced into Indis from eastern Mala 
—is brought forward by Mr. C. E.«C. Fischer. ° 


CA MERIDGE. 


i 


veloci from 100 volts 
to 1800 væta, the lines of the - and ortho-heliam 
sarie are reduced in mtensity with in ing Velocity, 


in roughly the same manner, and the intensities of the 
two series are of the same order of magnitude. This 
is in complete di t with work on the efficiency 
of excitation of the two series, made by an electron 
impact method. Excitation by fast electrons seams to 
proceed in two stages, the first being the excitation 
of the atar tb any of a continuous series of states, and 
‘the second, the falling back into one of the normal 
series with emission of continuous radiation. The 
electron may lose any amount of energy greater than 
the lowest excitation en . The process is similar 
to that, forward by ria iar and pea E to 
explain the scattering of light.—A. Caress: onig 
of ammonia by electrams.—P. A. Taylor: e light 
mtenmty of the calcium chrofnosphere. Prof. Milne’# 
theory of the equilibrium of the calcium chromosphere 
is modifled to take account of the curvature of the 
sun and the proper inverse square law aE ee A 
method is developed for the calculation of the intensity 
of H and K radiation as observed in a telescope pointed 
near the limb of the sun in terms of the height abov 

the limb of the point towards which the telescope is 
directed. Comparison of the calculated intensities 


with ecli observations indicates that the co-efficient 
of i rt is probably of order of magnitude 
10-41.—F. H. Constable: On the effect of the addition 


of succeesive small quantities of poisonous substances 
on the velocity of catalytic gas reaction’ in closed 
vessels. A homogeneous distribution of oen of 
activity is more sensitive to the initial amall quantaties 
of poison than to the inorementa following. The 
experimental results of Pease and Stewart are used to 
show that there is a congiderable change in the mean 
life of the carbon monoxide molecule on the most 
peda and least active, centres in the FAE 
of ethylene by a reduced copper catal that 
a distribution of centres does exist ye thie and 
that onbe the most active cermtres are poi ethe 
catalyst behaves as if it were hom eous.—H. 


t string loaded with equal particles 
at regular in if discussed. ere 18 no pheno- 
meņon similar to conduction of heat, but only di - 
gion. It appears probable, however, that irregulari 
of if any, would introduce conduction.—3S. 
Goldstein : On Mathieu funotions.—M. E. G aw: 
A case of distinction between Fourier in and 
Fourier series. š 
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° 6 Doni ó Contributions to the study of the Old Red Sandstone 
` , flora of Sootland.” (vi.) On Zosterophylum Myre- 
Royal Dublin Society, May 24.— rt of the Irish | tonianum, Penh., and some- other t remains from 


the Carmyllie Beds of the I.qwer Old Red Sandstone ; 
vii.) On a specimen of Pseudosporochnus from the 
tromness Beds. Zosterophyllum is characterised by 


: ae ges À A universal paire branchings a backwardly directed 
aie aero ae In Hv me peA The p E HA S the ap oe of an anastomosis of 
si of p or con @ simp tw stema, 4 with radially arranged, 
substance of a ‘fic character which is toxic to the T kn A 


stalked, reniform appendages. The appen 
suggests fhat they may be rather flat sporangia, but 
no spores have been demonstrated. e plant had 
a thick cuticle and an epidermis, ly with 
stomata. ae is a central vascular strand, oom- 
posed of eides with annular thickening bands, 
traversing the linear &xes. Zosterophyllum is the 
most ancient vascular plent known m British 
rocks. The igdications are that it can be placed m 
the Rhyniacem. Gertain branched linear axes of a 
wholly different structure aree desoribed. Linear 
spore-maases are enclosed in some cases by an invest- 
ement of this construction. A specimen recently 
added to the Stromness Museum provides a record 
of the occurrence of Peeudosporochnus Mrejct, known. 
from the Middle Devonian of central Europe, in the 
Middle Old Red Sandstone of Scotland.—8ir Thomas 
Muir: The theory of orthogonants and latent roots 
from 1881 tq 1918. f 


lasm of all other . This substance is not 
estroyed by boiling —W. H. Façdham : The Eotvos 
torsion balance and vertical magnetgmeter. 
. ° @ 


EDINBURGH. 


Royal Society, June 6.—Ethel D. Currie: Jurassic 
and Eogene Echimoidee from Somaliland. The 
edllection, which “belongs to the British Museum, 
comprises 14 Jurassic and 18 Eocene species. The 


Jurassic gpecimens, which “are PATRON all 
Bathonian, aré from Bihendule and Ida Kabeitah in 
north central Somalilgnd and Biyo Dader in western 
Somaliland. New species of Acrosalenia and Echino- 
diadema are described and also a new us, Far- 

nia, which has certam lances to 


_ nexion between the Somaliland sea and the European 


° ` PARIS. 

Academy of Sciences, May 16.—The president 
announced the deaths of Gustave André and of M. 
Techermak.—A. Lacroix and F. Blondel: The 

existence in the south of Annam of a ite result- 


imolude a new species of Pericoamus, and are Lower’ 
Eocene. The 7 ies from the upper white lime- 


stone, which include a new Lin and a new | ing from the intrusion of a basalt into a diatomaceous 
i , are Middle Eocene. The author correlates iment. There are two current views as to the 
origin of I one (Julien) regarding them as 


Opissaster 
the lower cherty and up chalky Ə with 
the Auradli and Allabkajid limestones of 


¢imestones. — Calder: A case of partial sex- 
transformation in cattle. A cow, following cystic 
degeneration of both ovaries, assumed the secondary 
sexual characteristics of the male—W. O. Kermack 
and W:T. H. Williamson : The stability of suspensions 
(ii.). The rate of sedimentation of kaolin i 
containing colloidal silicon dioxide. When kaolin 
suspensions contain e smal quantity of colloidal 
silicon dioxide, the normal aent is one of 
protection, but under certain conditions an abnormally 
rapid rate of sedimentation occurs owing to the 
precipitation of a film of insoluble material over the 
surface of the particles. Under other conditions the 
abnormal fate of sedimentation, due to the formation 
of agfilm of this kind in the absence of silioon dioxide, 
dise in its preeence—AmyeM. Fleming: The 


ready of the part played in dwt The work is & 
of 


formed by materials projected from basaltic volcanoes 
Tro ee lakes cemented by calcite, the other 
(A? el-Levy) as resulting from the intrusion of 
a basaltic magma into limestone deposite. A detailed 
of the Annam peperites is m agreement with 
the view.—Maurice Hamy: An empirical rule 
concerning the magnification of a telescope. A f 
of the empirical rule that twice the aperture of the 
objective measured in millimetres gives the maximum. 
useful magnification.—A. Bigot: The conditions of- < 
d it of the upper Bathonian in the region of Caen. 
— Henry F. Osborn was elected correspondant for 
the section of mineralogy.—L. Leau: Method of 
recurrence or of complete mduction applicable to 
apa oe Kovanko: Suites of finotions of class 1.— 
uis et: The maximum flying distances 
possible without descent and the rt capaci 
of aeroplanes of the future on long flighta.— 60 
Peczalski: The action of salts on metals. The 
phenomena described explain various facts observed 
m the thermo-ionic emission of ifandescent metals 
covered with a layer of salta, especially the known 
fragility after long heating and the increase of the 
yore emiasion.—F. Bedeau and J. de Mare: 
e direct standardisation of a wavemeter as & 
furfstion of the’ harmonics of a tuning -fork.—tt. 
Procopiu: The influence of mechanical actions and of 
alternating currenta on the discontinuities of the 
magnetisation of iron—D. Chalonge and M. Lam- 
brey: The structure of the ultra-violet absorption 
band of prone.—Q. Colange: The, mfluence of 
temperature tn photographic im ions. Researches 
on the optical pro ies of upper atmosphere 
. ee ee (a). Und necessitated a kn edge of the influence of low A 
new m ion ion ¢(@). Under & pe ee lates. Experimenta have 
condita ¢(x)=f(v). The work is related to ‘Titoh carried out on Phe r= relating pho hic 
parsh's' series inversion formule.—W.. H. Lang: | density and temperature between 15° O. and -60° C. 
No. 3008, Vor. 119] i R 


of the part played in directing the activities 

e uterus by the n structures which lie 
outaide the central nervous . It involved an 
anatémicalestudy of the distribution of these nerve 
structures in lower animals and a physiological and 
aap ep capa investigation of their mode of action. 
o, evidence was obtained thas the ganglfs lymg 
beage ee direct action, and the 
m ion of antagonistic while indicating the 
evidence of an intra-uterine control, failed to rd 
clear evidence of augmentory and inhibitory 
mechaniame.—W. L. Ferrer: On the consistency of 
function interpolation. A function f(a) & 

obtained by intespolating from a set of et 
»=n. The values f(n-A) are used to build up a 
te 
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The results already obtained ‘are sufficient tọ show 
the*neceasity of working at a constant temperature 
when making meesurementa of photographic photo- 
metry. A temperature wariation of 5° O. mtroduoes 
an error of 7, im the comparison of the intensities of. 
two sources of light.—A. Grumbach: Photovoltaic 
elements containing glyceroL—Mlle. Suzanne Veil: 


The magnetic behaviour of the modified h xides 
in the presence of h peroxide. the 
eal ate given both m the etic and 

chemical yom of view, treatment with water 


appears to ty of nickel hydroxide. 
ents with ferric h xide lead to similar 
oonclusions.—J. Cournot, Bary, and E. Perot: 


ER light alloys, and 
a aaa alloys.—J. B jum, ligh and Fritsch-Lang : 


The inalterability of commercial iron, copper, and 
ane bys seagate ke pene These metals are 
rolonged iamai in Hquid hydrogen 

malobi and show fio trace of corrosion or alteration. 
—Pariselle and Laude: The manganese hydrate 
carried *down eby alumina from an ammoniacel 
Kirrman: The ethylenic organo- 
ds.—Ch. Courtot and G. Vignati : 

o fluorene series.—P. Blanchet: A 


paralyse the actryi 


solution.—. 
magnesium oom 
Researches in 
new layer eee many foamls of the mtra-Alpine 
Tithonic.—J. MacLaughlin: Measurements of the 
large ions at Paris. After discovering the ions, 
Langevin put forward a theory concerning of 
great importance in the Pao of the earth. Two? 
series of measurements o e large ions, carried out 
at Paris since 1925, confirm generally the views of 


The present paper gives some of the first |° 
ts of these measurementa.Malmgrdn and 


Béhounek: Measurements of the electrical oon- 
ductivity of the atmosphere in the region of the 
North ole. An account of 


ents carried out 

the voyage of the le N Norge from Kings- 

bay (Spitsbergen) to Teller ( ) in the course of 
the Amundsen- orth-Nobile polar expeditioti.— 
E. Chemin: The development of the and the 


poaa of Harveyella mirabilis. —A. 
e cytol 


Gossypts. 
—§t. Karasiewicz : The influence of sodium carbonate 
and calcium chloride on the acidity of the juice of 
Zea Mais —L. Maume and J. Dulac: The variation 
of antitoxic as a function of ionisation.—Renédé 
Soudges : e embryogeny. of the Legummoses. 
The last stages of the development of the embryo in 
Trt olsum menus.—Maurice Fontaine: The influence 
of pressures on the imbibition of the tissues.— 
Ch. Oberling: The existance of a neuro-muscular 
housse at the level of the glomerular ies m man. 
—E. Lacroix: The texture of the shell of Texiularia 


ear i Nottin: The hydrolysis of starch by 
uric acid. The ental results given 
accord best with oro theta sulphuric acid directly 
decomposes the “amylaceous material into several 
Products, glucose, maltose, other reducing substances 
and compre ee glucides. The th 
ns passing through a series I 
products is T is nor oa oor ed.—Mare Romieu: A n 
for the lecithines. The ®do- 
phil reaction. Tositbin a strong brown colora- 
tion when treated wi solution of iodine m 
Poa Sere This rehia the brown colour 
produced by gl yoogen. It is probable that 
and lecithin pa been confused m 
—L. Meunier, eens and H.*Comte: The 
pancreatic digestion of wool.—E. Wol and 
Achille Urbain : Bacterio ophagy and filtrable tumours. 
The fixation reaction m Rous sarcoma.—o. 
Levaditi and A. Klarenbeek : The prophylaxy of the 


trypanosomiases by ingestion of moranyl (309 
No. 3008, Vor. 119] . e 


er work. 


Fourneau or 205 Bayer). a agiministeréd ġo 
the rabbit per os, exercises & ahaa and lasting 
Poe action with 


regard to Trypanosoma 
agama Cora ee tiy Traite OJO WAN A alla . 


have furnished analogous resulta. 


SYDNEY. 


Linnean Society of New South Wales, Mar. 30.— 
E. W. Ferguson: Medical and veterinary entomology” 
in Australia (Presidential address). Only certain 

ups of insects are conderned in the tranamisaion of 
diseases insects whese life-history comes into close 
association with man or animals. These insecta nearly 


all belong to “he orders Di ee honaptera, 
Hemiptera, and Anoplura. (a) ies). The 
mosquitoes carry in A ines dis distinct diseases, 


malaria, dengue fever, and filariasis. Tabanidae: no 
disease has been definitely traged to this family, 
but owing to their biting habits they are suspect. 
Muscidae: the comnfon house-fly is responsible for 
the spread of typhoid, infantile diarrhea, and dysen- 
tery. All flies are not enemieg, for many are 

in destroying other insects. (bf Siphonaptera (Flees). 
The Indian ret flea, an introduced. species, is the 
vector of plague from rat to rat and from rat éo man. 


The stickfast flea has been the cause of economic loss 
in poultry in Western Australia. (c)H (Bugs). 
The common bed bug has been introduced but is 


not known to carry any disease in Australia, which 
is fo free fromgother blood-su species. 
~ The three louse-borne infectiohs 


ae Gall Gace Head bee, i a 
and (2) several are parasitic on flies of economic 
sae —J. R. Malloch: Notes on Australian 


No. x. A new subgenus of Seen tl), 
desaribed, and also new species of M (1), 


Leucophengs (1), myza (6), Hormonen Gitonides (1), Doemos 
melope (1), Sa ( omaneure 3), and Tape- 

(1). -Mim May MW e anatomy 
of Ohetlanthes vellea Ohoilonthas ollaa is one of the 


oe Sosa eo ans ferns. - The stem e a ve is & perk Rea 
ce eee a ©, iB & 
curved anarch structure, but later 
fires o ei groups appear. The pinnule has & 

reduced lacunar system, but a well-developed palisade. 
The stomata are confined to the lower surface of the 
pinnule and are tected by the mrolled margin of 
the pine toron with 6 ing of hats which 
sa a agen ons lower epidermis. The root is 
The apices of stem, eee 

the development of the Pa. conform with 


Pi for leptospgrangiate ferns. The son are 
mal and continuous, witha false indusium w. 


is simply theginrolled margin of the pinnule. The 
number of spores on. oe exceed PN Gmc 
MitcheH: A new the 

district, N.8.W. o dnia 168 lea a D. 
obluguatus. It occurs in the ` cr azine bde 
Permo-Carboniferous.—John Mit Lhe f 
Ewstherts of Australia. Part | Ones a of of 


have previously been recorded from Aus- 
‘tralia, namely, W. COoghlani Cox from Sytney, 
and E. LAr st unr. from 


to the 
Loi. These orms range back to the Upper Permian, 
when the species were of larger siro than those 
obtained fram the later Triassic formations.—G. D. 
Osborne: The geology of the country betwen Lamb’s 
Valley and the Paterson River. The main p@rtion of 


the area consista of a somewhat dissected plateau. 
Se 


kas 
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pallet ad ; 7 aT eos W. > a ra Comm ttee. Pp. rho (London ; u Btakonery Office.) 


from the ‘ Silica’ beds (Lower Tertiary) at Bannister 
Head, near Ulladulla, and is a“piece of silicified sood. 
In structure the wood is that of a typical dicotyledon, 
and shows a very close ant with that of the 
Figs sai in which it is tentatively placed.— 
C. T. Musson and the late J. J. Fletcher: On a case 
“of natural -hybridiam ti the genus Grevillea 


teacess). The flora of the er portion of the Blue 
Mountams includes two species, G. ifolia Sieb. 
and G. acanthifolia A. oe the te of ich differ 


markedly in many respects belonging to 
different plant associations they rently grow quite 
near each other under conditions that are often Seal 
for tampting birds’ to pass from the flowers 
of one es to those of the other. When these 
ofnditions prevail, %ertam rare and little known forms 


poate intermediate characters are sometimes 
ound. 


| 
Official Publications Received. 


e Brrr. 


British Museum (Natiral L Picture Postearda, Set E49: 
Mimicry m Insects, Series No. L 6 cards in colour. ls. Set H50: 
m I Beres No. 2 5 cards in colour. Ie (London: 


blished by the Department 
eld. Vol 9, 19%. Pp. m+ 


Ten aia ee een Vol. 55, Part 2, 


No. 12: The Structure of the Disturbed Deposits of ea carts 
Denmark. By Dr. George Slater. Pp. 280-302+-1 plate? ts. 
Part 2, No. 18: The Disturbed Glacial Deposits m the nei bourkood o 


Lønstrup, near cag A North Denmark. By Dr, 
Pp. 2 plates. ad. ay ee Robert Grant and 1 om: 
London : Willams and N ) 
Journal of the Instatute oF Acimar State Boolety. VoL 8, No. L 
TROA (London: O. and H. La Layton ) 
of the Safety in foes eE A PE Burten, by the 


vasan Ohe ord, 14th ene 197. Ph 4+12 plates +32. (London : 
Safety ın Mines Hoard.) 
The Kent emt peas Socrety for ng Bxpenments in Hat 


(Chisteenth Year) 1925. 2: 
atte Pe Pp. 100+20 plates. asi Malang.) 


aa Expeditaon, Finns Annual Report, 1928. Pp 10+8 plates. 
(London* H.M. Stationery Office.) le âd. net. 

Norman Observa Director's Annual Report, April 1, 

gt Perse 81, : kmouth.) - 

The Official G ckenham. Fourth edition. Issued by 

Au ot the Telok hen Gerecrstien und Gis Teriakenbert and Bt. 


ee Chamber of Gommaroe, Pp. 72 (London and Cheltenham : 
Burrow and Oo , Ltd.) 


Annual Report of the Calcutta Behool of Tro cal Medicine, Institute 

ar Hy oand the Carmichael Hospital for Diseases, 1926 ; 

a platen, O a a Report for the Years 1990-1025. 
Dangal Oe F 

is6+i7 ol 7 L o Part 1, Apri ath, Pp. 

aera iisbans : Anthony) James Oummuin 

i A ots 0. By Dr. D. 


Was! Malling 


Heview of Agricultural Operations In Inches, 1 
. Pp. v+158+10 plates. tim: Government of India 
= Publications Branch.) 2.6 rupees ; is. Sal. 
of Bouth Afren : na ae lture. Bulletan No. 12: 
Tas ge ae Rule of Dairy oe Parts 1-5. 
êd. Bulletin No. 15: A mm Tank. 
By i Ys, cy Of Meerten. Pp. 11. Simpla an dereranent ting and 


Office. ) 
The Hoos Instatote and el gaara for Diseases (Inoorpora 
port and Rosona for 


Putin tnd paca aaa 
Pie oe i in Malaya and Amar: a Vint of Inspection, 1926-197. 


3L (London: Ross Institute and Hospital 
fee Tro wna) 


aad “ar, war Paon Report of the Sixth Annual 
a eee Mestan P 18. don 
ar Eim of the Insttunon of Miestrical H eers. Mdited by 


VoL 65, Moa. oe 0. June, Pp. +m (London: 
ud N. Spon, Ltd.) 10s, 
Qua try Journal she. VoL 5% No. 


"a Arpad en to VoL af The Meteoro- 


Cra ae ts, 0d. (London: 


Proture Posteards, Ret e] 
m colour. Is, Bet F19: B 


ah 


Museum (Netural H pon 


Beres Na 4 5 tn colour. 1s. Bet FRO: Bntish 
Orchids, Series No. & E e e o: ls Bet F21: British 
Barias No. 6. 5 cards ın oolotr. le, (Landon: Britash 


Orchids 
Museum tural pearl Ae 
J or me POT 1 Boaoty. Series 8, VoL 47, Part 2, 
Jype- Pp. 14407-2907. (London) 10s. net. - 
No. 3008, Vor. 119] 
° 


Pargs, Hnglend. Report for 


Committe on Brd Se oh 
œ 0f Works.) 


ere. a 15. (London: H. IL 
Fosamax 


pegton of Game B of Agmoultare. Fone Bulletin Ko. 1511: Pro- 
Game Birds. By W. IL MoAtee. Pp4it+57. (Washington, 
ace cime i PALMA Office.) 10 cents 
t of Commerce: U.A Coast and Geodetie Survey. 

No, : Geodetic Lerel and Rod. By D. L Parkhorst (Byeoal 
ones No. 129.) Pp.is. (Washington, D.O. : Government Prntmg 

on 

Peachey of thi Aiaran Asedainy OO aran Baii VoL 62, 


No. 8: The Ants of the Islands, Willem Morton Wheeler. 
a 98-190+8 platem. iTS centa ~Vol 62%, Na. 4: The Ants of Lord 
Island and Norfolk Island By Wiliam Morton Wheeler. Pp. 





171-158, 80 , Mase) 

Ministry of blo Works, t: Phymeal Department. d@ieteoro- 
logical ‘Reports for year Pp. xv+lom (Caro: Government 
Publications Offies ) 40 P.T. 

Statens Meteorologisk-H Anstalt. Arsbok, a 10925. L: 
Nederborden 1 Sverige. Pp 1 (Btoekholm.) 65 kr. 

Oa TaALOGUEs, 


Planstable eaei Equipment Pp 12 (London: Cooke, 
aed Models a> asoording to ths Oolleetagn 


© Ma of H 
and Treatlein. Pp. 70 (Manchester and Topion® ( 
Olinieal Pathology and Use of Stains: with Last of Standard 
o Stains. Second Impreamon. Pp. 1 (London: The 


Microscopi 
Pritish Drug Houses, Ltd.) 


Diary of Societies. 


MONDAY, JUNO T7. 


ait Inr Acapewy, at 415, 


TUESDAY, Jumm 8. 

RoraL Dusior Somery, at 4.15.—J. Wileon: Lord Moron a dt oo 
Horse Hybrid: Was it a Hybrid tJ. Rellyand G Pyne: A 
Micro-method for Molecular Waght Determmation. 

ROTAL AWTMROPOLOGICAL Jxaritore, at 8.80.—Prof. V. Gordon Childe: 

The Agean and the Danube Valley m the Beoond Millennium ao, 


° WEDNESDAY, Jumma ®. 

IoetTroriow oF Miwiwo Hoeaqmemens (in Laana Theatro of the North of 
England Institute of Poa ie echan! Engineers, Newoustle- 
upon-Tyne), 0610 Ma.uw.—G Raw: Notes on the Overhead Wmd- 
y at the Murton Oolliery of the South Hetton Coal pany, 

ee eget > The Olean of Coal Means of Pooumatsc 


Bepa ato wih the Mu ee eons a 
Proses. W. D Diad ana De T Dr, J. N. Willameon : 


jhe ar Reversal of Mine VYentlation.—Prof. Briggs, with an A lan appends 
by Dr. J. Morrow: An Aiempi et tho Redionslo of Funitng and 

Bubmedence,—8 Walton-Brown : varied Drivin arrow Places smi L 
Graham and A. Shaw: The Com of firedump. ~The folowmg 
pre will be submitted for f 


Rorau Hocimry of ARTs (Annual General Mestung), at 4 


THURSDAY, Juxn %0. 
et 490-—A V Hill, LK Fuorusews, and 


papers. 

Bias Dourit AS BOYE! ee ee ef &—fer Hom 

Rolleston, Bart: Protechon and Probi ams 
fei p ikain Lettuce 

IasTrruTiox or Momo Ewoixemes On Lecture Theatre of the North of 

Mngland [Institute of Minmg and Meehanioal Engineers, Newcastle- 


upon-Tyne), at 0.45 a.m, 
o FRIDAY, JULY 1. 
ists’ AssocLATioN (at University W.Q1 
ats 7.80.—fir John A. Flett: The fapa D Einbau 
(Lestare) 
Lreriromigx oF Moora Hworwaces (at Newoastle-upon-Tynse). 
SATURDAY, JOLY &% 


luorfrvrion or MowmoraL amp Ooumnty Ewcormmes (North-Western 
Distriet Meeting) (at Town Hell, Bt. Anne's on Bea), at 10.30 a.m 


PHYSIOLOGICalgSocery (at Oxford), e 
(Disease in Ohildren Section) (Provinmal 
Moesting at Royal Alexandra Hospital for Sick Ohfldren, Dyke Hoed, 
Brighton). 
CONFERENCE. 


Juma 80 tro JULY 2. 


NATIONAL AgmspoolmaTion FoR THE Pruevaerrion oF TUBNROULOsIS (at 
British Medica] Association House, Tavistock Bquare, W.0.1). 


| Supplement to NATURE ` 





No. 2992 


‘ MARCH °5, 1927 








e | Human Evolution. ° 


Élémenis de sociologie : textes choisis et ordonnés. 
Par Prof. C. Bouglé et°J. Raffault. (Publica- 

tions du Centre de Dooumentatién sociale.) 
. vin + 506. Paris: Félix Alcan, 1926.) 
francs. 


A OQLLBOTION of ‘extracts such as MM. Bouglé and 
ult have*compiled has its manifest uses as a 
source book and work of reference. This, however, 
has not been the primary or even the main object 
ita preparation, although the course of the 
les Normales has been followed in the chief 
features of its framework. It is intended as a 
manifesto and reply to those who maintain the 
unsuitability of sociology as a subject of instruction 
on the ground that it is too young a science to have 
me -sufficiently 1 and adequately 
provided with pipe of general application to 
afford a suitable discipline. The compilers desire 
to refute this criticism by ee to the reader 
what sociological writers have ac y said, instead 
of entering into abstract argument. In England, 
perhaps, we have been fortunate; .any contro- 
versy on this point being almost forgotten owing 
to an early acceptance of the evolutionary principle 
in its application to sociological data. Early 
exuberance, it is true, has had to be overcome, but 
the scientifio attitude remains. This, however, 
does not affect the fact that for English readers, 
equally with French or those of any other tongue, 
this is a stimulating book in which the views of 
sociologista of to-day, yesterday, or long ago, 
on specific pointa arising out of «4 sociological 
scheme, may be found in their most charapteristi 


form. 


Grundriss der Anghropologie. Von Dr. M. W. 
Hauschild. Pp. viii+235. (Berlin: Gebrüder 
Borntraeger, 1926.) 10-50 gold marks. 


Tor reviewer, after a perusal of this work, laid, 
it down with the feeling that anthropology hgs 
suffered a profound loas by the death at ita young 


author, Dr. ase are Hauschild. In a 
written by his old teacher, Prof. Fachor 


director of the Anthropological tute. of the 
University of Freiburg, we learn that Dr. Haus- 
child, aftar carrying out arduous investigations in 
Java during 1924, died from malaria on his way 
home, leaving behind him the manuscript of this 
work. One suspects that his tèxt was intended to 
serve as a basis for a systematig course of lectures 


e a 


Our Bookshelf. ° 


on the evolution*snd strueture of human rages, and 
that the condensation of his argument, although 

in clear, simple German, would have been 
ightened and expanded by a free 
examples. It is plain, at least,“that this rismg 
eu had addreased -himself, not to 
the dilettante, but to the serious student of his 
“subject. 

The book is of partioular interéet to senior anthro- 
pologista, because-it reveals the methods which 
the rising generation of investigators in Gerfhany 
are applying to the aera of human evolution 
and of human h , and the ideals by which 
they are moved. Dr. Hauschild at once captures 
tthe English reader by asqribing to Darwin the just 


merit of being the sole author and initiator of the" 


eyolutionary fhovement which now moves thought- 
ful men in all parte of the world. He gives Mendel 
his due place—a very one. The revolution in 
physical anthropology which Dr. Hauschild evidently 
anticipated was to arise from a fuller knowledge of 
the proofsses which regulate the development and 
growth of the human body. He has attempted 


to base his subject on physiological or biological ® 


principles, and for this reason has brought to 

on the human body the latest information gleaned, 
from all branches of modern science. We see in this 
book a young author causing new sciences to leaven 
old knowledge, and all has been done in a logical, 
masterful way. We heartily commend tis: ook 
to every one who wishes to get into touch with the 
best work now being done in the anthropological 


laboratories of Germany. G 
Prehistory. _ n g 
Préhistoire de la N, . Par Haakon sass 
“Instituttet for de Kulturforsk- 
ning. SerieeA: Forel , 5) Pp. vit 
280 +10-planches. (Qslo: H. ee 
Co.; London: Wiliams and Norgate, Ltd.; 


- Otto Harrassowitz; Paris ° Hono% 
Champion ; Cambridge, Mass. : Harvard Univer- 
sity Press, 1926.) .78. 6d. o ° °” 

Dr. Surrag, the distmguished Norwegian arohgo- 
logist, some four years > publi a review of 
‘the afate of knowledge of prehistoric Norway’ at 
that date. Unfortunately for moft readers it was 
in® ian, and the present volume, tho 
written on a slightly di t plan, as well as 
covering a more extended field, will be weloomed 
by those who wish to make themselves pat ic phe 
with the views of this authority on the 

` 4° 


of illugtrative , 


.@ 
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pf his own country and its many problems. In his 
preface, Dr. Hhote ig pointa out Pont the conditions, é ° Birds. ° ° 


geographical and climatic, as well as the sparse 
opulation,of early days, “give the archsal of 
OTrWway & ial character and, be it said, & 
peculiar significance. The salient problems through- 
out arise from the fact that ilie most marked 
acteristic of Nowvegian culture is ites recep- 
tivity and not its power of initiation. Norwegian 
‘culture, although individual, is a part of Scandi- 
navian culture as a whole, and@this in turn, although 
also distinctive, is an in par of the general 
ripe ates culture. The of “the archsologist, 
therefore, 
as to di 


is to analyse the data in such 4 wa 

inguish the foreign element and mar 
‘the motlificatiom, by which it becomes essentially 
Norwegian. ja 


The reader will follow with interest the method 


by which Dr. Shetelig has worked out this theme, 


in tracing the development of Norwegian civilisa- 
tion from the Maglemoge period to the Viking age. 
In view of the use mgde of the early ròck carvings 
in supporting the argument for the inheritance of 


palwolithic culture, as well as in the mteresta of, 


the chapter on art, it is to be regretted that the 

book has not been more fully illustrated. 

e e 

Frühschein der Kultur: Bilder aua Vorgeschichte 
und Urzeit. Von Prof. Dr. Johannes Ledrom. 
Pp. ix+257. (Freiburg im Breisgau: Herder 
und Co. G.m.b.H., 1926.) 4-80 gold marks. 


Tms well-planned little book aims at awakening 
the interest of the layman, and more espScially of 
school-pupils, in istory by a lively and graphio 
presentation of the main facta. The et dae 
features of each chief cultural period from Lower 
Palsolithic to Roman times are first briefly 
sketched. An im tive description of some 
supposedly typical incidenta from the epoch in 
question is added to fill in the details. We are 
introduced, for example, to a ‘ wandering artist ° 
who winters in the cave of some reindeer-hunters 
and then passes on to another shelter after eae 
adorned his hoste’ abode with representations o 
bisons and other animals. We see the Urgermanen 
from th8 North Sea raiding the vilages of the 
Michels folk and witness the burial of a chief 
in a megalithic tomb. A deæowiption is given of a 
' bronze age smithy aid of the visit of a travelli 
dealer with copper and tin from Enfland, who, wit 
the aid ‘of his ‘slaves,’ eventually carries off the 


' ggn#th’s beautiful Nordic daughter. 


Dr. [Ledroit has y collected all the 
scraps of archmological evidence that 
might help to complete a coftorete pictute of life 
in éhose remote times. There is leas evidence of a 
m of the ethnographic data that might be 
invoked to gupplement this inevitably fragmdhtary 
record, and a fèw mistakes have crept in. The 
brônze-worker may well have used the cire perdue 
process, but it # wrong to make him execute the 
spiral decoration on the finished casting ; „the 


mammoth is said to be a metre taller thap existing 


e ~— elephants. : 
e ‘ j 


` 
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(1) L'Évolution de Vornsthologie. Par Dr. M. 
Boubier. (Nouvelle • Collection scientifique.) 
A (Paris: Félix Aloan, 1925.) 10 

c8. f 


(2) Birds and their Atiributes. By Dr. Q. M. Allen. 


Pp. xiii +338 +34 plates. ndon, Calcutta 
and oy: George G. Harrap and Co., Ltd., 
1926.) 108. 6d. net. 


(3) Les oiseaux: Varnsthologie et ses bases scoren- 
tifiques. Par Dr. M. Boubier. (Hnoyclopédie 
scientifique: Bibliothèque de zoologie.) Pp. 
iv+305. (Paris » Gaston Doin et Co, 1928.) 
22 francs. ‘ e i 

(4) Fugle. «2: Lomfugle, Stormfugle, *Vandhøns, 
Tranefugle og Vadefugle. R. Herring. (Dan- 
marks Fauna, 30.) Pp. ~3382. (København : 
G. E. C. Gads Forlag, 1926.) np.  , 


(1) In the steady stream of books about birds it is 
leasant to find one which breaks few ground, as 
oes Dr. Boubier’s “ L’Evolution de l’ornithologie.”’ 

In a series of eight chapters he takes up particular 

of ornithology and traces ths gradual 

growth of knowledge in each branch of the science, 
come the stages of development by a to 
the works of the masters. Thus he so the 
knowledge of the European avifauna, the results 
of explorations and voyages, the study of migration, 
of taxonomy, anatomy, and palsontology, and 
the development of systems of classification, and 
under each head the history is traced succinctly 
yet with sufficient detail to give a connected picture 
of progress. In so comprehensive a work omissions 
dre bound to occur, and we note that no English 
writer on bird migration is mentioned later than 
j n (1772), and that although many and 
leaser bird-ringing schemes are referred to, the 

Britiah Birds scheme which has been responsible 

for the marking of some 146,000 birds passes 


unnoticed. 
(2) Dr. Allen’s volume is excellent, although it 


belongs to a very familiar A pain introduction 
to a general survey of birds, their structure, habits, 
and Tunan relations. It is outstanding because 
of the author’s familiarity with recent literature, 
and his®knack in selecting a telling example, as 
in the case of the narrow Atlantic belt which bars 
the distribution of two sete of terns (p. 155), or 
the Ceylon telegraph wire whigh bore an annual 
crop of mistletoe seedlings (p. 165), or the relation 
of the extent of a bird’s migration to the a 
of the ogg it lays (p. 177). ‘the illustrations the 
*most remarkable are Mr. Bigelow’s photographs 
of the V-shaped flight forfnations of swans and 


(3) In this other work of Dr. Boubier’s we have 
as general treatise on birds, aiming less at the 
general reader than at the nae a who would 
add a scleftific ground-work to his own observa- 
tions. It is noteworthy for ita conciseness, and for 
the care with which the comparative anatomy of 
birds is treated. A number of rough but very 
instructive diagrams illustrate the text, 

è : 


xX 


result in restricting the 


. description of which by Prof. J. 


, example, . 
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(4) This, the gecond volume of a handbook of 
the birds of Denmark, deals with the divers, grebes, 
petrels, rails, and graders. The characters of the 
various species areindicated in key-tables, summer 
and winter plumages are described, a lengthy 
section gives an,acoount of the migrations, habita, 
and status in Denmark of each species, and each 
description is accompanied by an excellent ifustra- 


tion in half- tone of the bird itaelf. J. R. 
e 
eo 
Systematic Zoology. 
Ha der, Zoologie : eine Nat der 
Sidmme des Tierreiches. det von Prof. 


Dr. Wily Kükenthal.. Herausgegeben von Dr. 
Thilo Krumbach. Viarte? Band : ee 
Chilopoda, Insecta. Erste Liefe Pp. 128. 
13 gold marks. weite Lieferung. . 129-240. 

Band: Solenogastres, Molusca, 
cata. Dritte Lieferung. 
Pp. 177-258. 8 gold marks. (Berlin und Leip- 
zg.: Walter de Grayter und Co., 1926.) 


Tam fourth volume of Kfikenthal’s treatise ¢ o 
with a short explanation.of the extinction o itis 
term Myriapoda, which has lost ite stript systematic 
significance. 

After a definition of the class Progoneata, the 
author, Dr. Carl Graf Attems, passes to the con- 
sideration of the constituent subclasses — Sym- 

hyla, Pauropoda, and Diplopoda—their anatomy, 
TE R stages, ecology, distribution, and 
classification. The sections on the Symphyla and 
Pauropoda are short—each about 9 pagess—but that 
on the Diplopoda extends to more than 200 pages, 
and gives an admirably ga hee account of this 
subclass and its affinities o olassification is 
done in t detail—mto orders and then into 
genera. e space devoted to systematics is dis- 
proportionately large, and we hope it may not 
available for the 
account of the Insecta in the later of the 
volume. The parts are well illustrated, and at the 
end of the adcount of each class is a list of works 
of reference. 

The first quarter of section 3 of vol 5 contains 
the conclusion of the account—the development, 
ecology, and classification—of the Bivafvia. The 
rest of the part is devoted to the Cephalopoda, the 
iele is on the 
lines of the twa preceding parts of the volume 
already noticed in Natunn. He gives a fair 


account of the anatomy, but finer structural’ 


details receive insufficient consideration, and pha 
ence to some of the newer -work is gens ete 

to the fecent views- on totic 
organisms in relation to the luminous organs, to 
the details of formation and discharge-of the re- 


markable spermatophores, a to the young stege- 


of 
ore illustrations would — oe Welcome in 


this section ;. + canes va edigcialies ec ad 
8 


later stages velop- 


as the cleavage an 
and 


ment, 
and chromatophores. 


the histology o the statocysts, eyes, 


Dre Tierwelt der Nord- und Ostsee. ee 
von G. ee und E` Wagler. ° Lief 


Teil 9.d ‘to „von F. Haas ; ai 
ape pein Btckmann. Pp: 96 +20. 
a Gaeta emische Verlagsgesellschaftm.h.H., 


Ti i) 8-80 gold marks. 


Tast new parts of “ Die Tierwelt der Nord- und 
Ostsee ’’ maintain the high standard set by tose « 
already published. The greater: consista, of 
& well- oed account of the lamellibranchs by 
F. Haas; it is perhaps to be regretted that he 
uses the older ion based mainly on the 
teeth and ae of the shell, rather than the newer 
classification. by. means of the gill.structure, but he 
poe what will be of great service to the marine 
iologist, namely, good keys te the geflera and 
species. There is ee teresting account, illus- 
tpted with good bles, of the distribution 
all the i are and, in addition, “a very brief 
summary of the present state of our know- 
i g ‘their structure and physiology ig 
inclu 

The bionomics of the lamellibrancha—a subject 
of the utmost importance—are given due promi- 
nenoe by the author, both from i e ecologicar‘and 
utilitarian points of view. - Limnoria, however, is 
better considered as the freoursor than as the enemy 
of Teredo, although the author admits that if it 
tncreased at the of Teredo “ Teufel durch 
Beelzebub auasgetrieben würde.” 

The concluding pages of the parts before us are 
devoted to a short and very olearly illustrated 
accounts of the Copelata (Appendic ), which 
hag been contributed by A. A. Bockman. 


er ae ee ees sere. tenes 


Tome sixième. Deuxième partie: Le synopses 
ae ak e le des françaises de 
‘ordre des Aranecs (susie). Œuvre posthume 
publiés par L. Berland et L. F P 
i + 309-532. (Paris: L. Maulo, 1928.) 
francs.:- ` 

Tas part does not complete the supplement to 
“fea Acachniles de Kanoe 16 deals. with o 


sub-families of the Argiopidw—the Theridicosoma- 
tins and Erigonmm. Th 
gonne - Theridiosops, which is in some & 
between the Theridiidm and Argiopidæ and 

ia represented in France and Great Britain .by 
one species only. In, the*Erigonms thirteen new 
genera have been created without the addition of 
any new species, which seems somewhat draStic 
treatment. Some of the generio distinctions are 
alight and the generic characters will ig s8me@ cases 
be more difficult to determine than the specific 
ones. 

his part will be something of a disappointment 
to British eeepc who heve been anxiously 
ges iting the er of this volume in the hope 

t the British and Europeap olassification of 
spiders might once and for all be unifled. It is 
certainly a valuable contribution but falls short of 
our one l = 


~ 


e former contains the » 
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Grundriss der allgemeinen Zoologie : für Studierende. 
* Von Prof. Dr. Alfred Kähn. Zweite, verbesserte 
und vermehrte Auflage. Pp. viii +261. (Leip- 

zig : Georg Thieme, 1926.) 13-20 gold marks. 
In the first 84 the author gives an account, 
necessarily very condensed, of the various phyla. 
It is diffoult to estimate whether some of the 
sections, ¢.g. one page of text for the sponges, about 
ten lines for the Ctenophora, six lines for the 
‘Bryozoa and for the Myriapoda respectively, will 
serve to convey to the errs an adequate idea of 
the concerned. auther may depend 
laz gely fa the aea vee for the build- 
ing up of the gtudent’s knowledge of structure, 
and ie brief accounts may be intended chiefly for 
of revisipn. The second part of the work 


urposes 
(abou 70 pages) deals with raha A By and? 


ite transportation in the body, production of en 3 
respiration, ‘excretion, animal heat, chemical 
tions between the ergans, movement, reactions to 
stimuli. The final section of about pages is 
devoted to embryology, heredity, hnd the origin 
of species. The are di tio and 
clear; there is a list of works of reference and an 
adequate index. i 


i Special Biological Studies. 

Evolution im Lichte der Bastardierunf betrachtet. 
Von J. P. Lotsy. Aus dem Englischen übersetzt 
von H. N. Kooiman. (Separat Abdruck aus 
Genetica, 7.) . 11+ 365-470. (Haag: Mar- 
tinus Nijhoff, 1928.) 4 guilders. ° 


Kany in 1925, Dr. J. P. Lotsy, at the invitation 
“Of the university colleges of New Zealand, delivered 
there three lectures on “‘ Evolution considered in 
the Light of Hybridisation.” These were afterwards 
published by terbury College, together with an 
introduction and an appendix by Dr. L. Cockayne, 
giving a list of more than 200 supposed wild hybrids 
in the New Zealand flora. These lectures have now 
been translated into German by Dr. H. N. Kooiman. 
The original edition was stated by eleven 
photogmaphs of Mirabilis hybrids. These are re- 
laced ie the German edition by a coloured plate 
Fjustrating the remarkable range of fruit types 
obtgined in the F, and F, generations from a cross 
between two varieties of pumpkin or squash. 

: Ro early as 1921, Br. Cockayne h observed 
natural hybrids of Nothofagus an other genera 
growing wild in oe and: he gives reasons 
why New Zealand -is a pano TaT suitable place 
for their evolutio study. evertheless, if 
natuzal gpecies-hybrids are ao abundaht in the 
New d flora,» they must be of dbmmon 
ocougrence elsewhere. In polymorphic genera, such 
as Rubus, Crataegus, Rosa, and Hieracium, the 
polyfnorphism is now, as the result particularly of 
cytological works generally j to have 
aris®n in connexion with crossing, and the numpes 
of Such cases will no doubt be much extended. 

Dr. Lotsy in his lectures has brought together 
many” pew and in ing data bearing on the 
e subject. The statement of his views is less extreme 

-o Ld 
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than formerly, but he still leans heavily upon 
the Rybridisation A in places where it 
seems unnecessary. Although be admite that real 
mutations may take plase, yet he invents terms 
such as ‘sub-haploid’ and ‘super - haploid ’ 
hybridisation for processes with which geneticists 
have long been familiar as germinal changes, e.g. 
variofis processes by which new chromosome 
numbers arise. Why he assumes that such changes 
can nlf occur in Nature as a result of crossing it 
is difficult to see, since it is well known that some 
of them at least can be produced e imentally 
by changes in the conditions. Dr. 5 view 
arpon at its weakegt ih dealing with adaptations. 

us he suggests that, the leafless Cacti and 
Euphorbiae may haYe arisen by the aoe D 
] succulent férms, the leafless offspring - 
wards finding their way into te desert. 

We think the author would en his case 
if instead of trying to make hybridigation a universal 
evolutionary factor, he recognised it as merely one 
of the conditions under which the evolution of 
sexual organisms has taken place. He thinks 
evolution was made possible by ity, but he 
makes no attempt to ‘explain the evolution of 
non-sexual organisms. R. R.G. 


Der Formwechsel der Protistenkerne: ene ver- 
gleichend - morphologreche Studie. Von Dr. Karl 
Béla¥. (Sonderabdruck aus ebnisse und Fort- 
schritte der Zoologie, Band 6.) . 420. (Jena: 
Gustav Fischer, 1926.) 22 gold marks. 


THs author has made a thorough study not only 
of the literature of the Protozoan nucleus, but also 
ofnumerous imens in various phases of nuclear 
activity. As he remarks, the newest developments 
of research in heredity have brought the nuolear 
changes in the Metazoa into the very centre of 
interest, but in the Protozoa genetical studies are 
only beginning, and much remains to be docom- 
plished in this and in other connexions in the study 
of their nualei. It is well, therefore, that the 
known facta have been brought together in such 
an accurate and orderly manner, for the limitations 
of our knowledge and the directions in which 
further investigations are required are more 
readily r&lised. 

After a survey of the ‘resting’ nuoleus, the 
author to the consideration of the various 
forms of mitosis and amitosis. We pointa out that 
amitotic nuclear division, formerly believed to be 
widespread in the Protozos, appears normally to 
ocour in the macronucleus of the Ciliata and in & 
f8w other cases only, and most of the latter are 
dofbtful. The more in ing examples are 
carefully described. 

The account of the behaviour of the nucleus 
preparatory to and during fertilisation includes a 
summary of present knowledge of the meiotic 
phase. A*list is given of the numbér of chromo- 
somes in nearly one hundred Protozoa, in some 
twenty of which the diploid and haploid numbers 
‘are stated. The nuclear changes which take place, 


' during the vegetative period are traced, the rela- 
e e 
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tionships between the nucleus and the oytoplasm 
and gther compoflents of the orgasism, e.g. flagella, 
cilia, trichocyste, are discussed and the spindle and 
centrosome are déscribed. The last chapter is 
devoted to the more important views on 
stitution of the protozoan nucleus, and includes a 
series of di atic figures representing the 
different modes of division of the nucleus m the 
various groups of Protozoa. 

In order not to burden the text with quetations 
from -guthors, Dr. Béla¥ has placed these, ther 
with his remarks on them, in an appendix of some 
sixty . There is an extensive list of refer- 
ences and an index to the genera and species 
mentioned in the volume. ` 
. ‘The. acourate and critica? treatment of this 
difficult subject has resulted inea vdlume which 
will be of great usesto those who contemplate the 
investigation of the nucleus not only of the protozoa 
but also*of theefungi and of the algw. Special 
praise is due {p the author and to the publisher for 
the abundance and excellence of the illustrations 
(many of them original) and for the detailed Idrend 
with which each is provided. 

. 
Die Pflanzenareale: Sammlung kartographscher 
Darstellungen von Verbrevtungsbexrken der le- 
Pflanzen- 

tungen und -— Arten. Unter von 
Prof. Dr. Ludwig Diels und Prof. Dr. G. Samuels- 
son. H ben von Prof. Dr. E. Hannig 
und Prof. Dr. H. Winkler. 1 Reihe, Heft 1. 
a Heft 2. . 19-34 + 
f= 


20 Karten. (Jena: Gustav , 1926.) 

7.50 gold marks. f 
THat the study of the distribution of plants ‘s 
becoming of increasing importance in systematic 
work is being more and more realised. The contro- 
versial theories put forward by Willis (age and 
area) and by Wegener (continental drift), even if 
they have done nothing else, have been means 
of stimulating a new interest in this branch of 
botany. A comprehensive work on the subject 
has now been commenoed in Germany under the 
above title, edited by Dra. E. Hannig (Munster) 
and H. Winkler (Breslau), with the assistance of 
Drs. L. Diels (Berlin) and G. Samuelsson (Stock- 
holm), The two parts issued are very uarto, 
similar in appearance to the well-known “ Vegeta- 
tionshilder ” of Karsten and Schenck. . 

In Part 1 Profe Engler gives an account of the 
distribution of Saxifraga, subsection Hirculoidea, to 
which are devoted three large maps. Other authors 
deal ‘with the distribution of various genera and 
i pee of planta in @ similar manner, amongst 

In Part 2 Prof. H. Winkler shows the area 

ied by the banana family, Musacess, in a 
wild state, and another map mdicates graphically 
the range of the species of Musa under cultivation. 
Prof. Pax giv& a short account of the gents Sapium 
and shows the distribution of the sections pro- 

by him in “ Das .Pflansenreich.”’: Other 
tanists deal with the range of.various trees. In 
the case of the -European and i 


16 con- 


can ° 


species of Abies, Dr. Mattfeld gives no lees than two 
full of bibliographical references, in contrast* 
to . Pax’s three references for Sapium. The 
work ig somewhat unwieldy, ing In consider- 
able waste of space. For example, 2 shows 
the distribution of three ies of Saxifraga in a 

small area of Central Asia on a circumpolar 
map about 10 m. x 14 m. A more judicious 
selection of sectiortal map might easily have 
reduced the first part to at least half of its presant, 
proportions. ° 


Polarifed Light in Biology. ° 

(1) Handbuch der ~Arbetemethoden. 

era ben von f. Dr. -Emil Abder- 
halden. Lief 191. Abe? 2: Physikal-’ 
ache Methoden, Tall 2, Heft 2. Die Verwendung 
der eee far ag Say Unter- 
suchungen. Von A dhler. . 907-1108. 
(Berlin und Wien , Urban tind Schwarzenberg, 
930 gold marks. 
(2) Das Polarisationsmi 

in der Kolloidforschung und in der F . 





(Kolloidforschung in Einzeldarstellungen, Band 
5.) Pp. x+106. (Leipzig - Akademische Ver- 
m.b.H® 1928.) 13.50 gold marks” 


‘[Ha3H8 volunfes represent recent additions to two 
series of ‘handbooks’ dealmg with experimental 
methods in biology and the study of colloids 
ively, The polarisation microscope, anoe 

Ing its i mii exclusively in orthodox 

phy, is now being applied to the stud 

of what Ñi William B BO TE ‘simi 


“ the Hable seediee vigil of common Pa 
The highly molecular arrangements 


found in such objecta as vegetable fibres, nerve 
filaments, call , and so on, frequently leads 
to double refraction of ate amount, which is 
measured without difficulty by the highly refined 
methods originally deveined for mineralogical 


purposes. 

(1) Kéhbler’s discussion is arranged largely as a 
series of experiments designed to illustrate the 
maim applications of the polarisation microscope, 
the determination of the direan of the axes of 
the index ellipse (the ‘ fast ’ and ‘ slow ’ directions), 
oe use of the Ségarmont compensation systems, 
eto., all saa J thoroughly explained on physical 
ea ith the minimum of mathematics. The- 
optical features of Komoscopic methods are also 
carefully treated, and a number of representative 
biological and colloidal applications are “di i 
Unfortunately, the separate volumes of tifjs series 
are not given an individual index, whichsomef¥hat 
detracta from the utility of each section by itgelf, 
but it.is meant to be read in conjunction with 
Köhkr’s previously issued volumes on the mfbro- 
scope in the same seriga, and will be found clear and 

uate. oo Me o 

(2) The volume by Ambronn end Frey will be 

found useful for readers more familiar with physics, 


and covers the ground rather more rapidly the 
volume bove. The latter half of thee book .is 
e è o 
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deyoted to the physical applications of the various 
enethods ; e aap section deals with the results 
of O. Wiener’s “‘ Theorie des Mischkorpers,’’ another 
with liquid anisotropiam, and so on. Part 3 deals 
with the Yarious optical methods employed to 
glean information as to the structure of ee 
and the directions of the a. Celluloid and 
rubber are among the su oes specifically dis- 
cussed.° The name bf Richard Zeigmondy, the 
„editor of the series, will be a tee of the reli- 
ability of this ‘handbook,’ whch naturally explains 

much of the recent work of the authors. 

e : e . -~ 
Handbuch der biologischen Arbetismethoden. Her- 
a ben vòn Prof. Dr. Emil Abderhalden. 


, li 205. Abt. 2: Physikalische Methoden, 
Teil 2, 4. Polarimeirie, von Heinrich 


Keæler ; Spektroskom Methoden des Medi- 
-~ giners, ven Fritz Löwe; Nephelomeirnie,’ von 
Marie Anna Schipmann. Pp. 1345-1536. (Berlin 
- und Wien: Urban und Schwarzenberg, 1926.) 
8-70 gold marks. : e. © 
FuLL theoretical accounts of the subjects of 
polarimetry, -spectroscopy, and nephelometry are 
given, together with descriptions of selected pieces 
of apparatus. The accounts are written from the 


point of view of the bfologist rather than the 


. physicist,’ especially the section sealing with 


troscopy, in which special referenc® is made to 
thie blood pigments. The work should be consulted 
by all those interested in these particular branches 
of biological methods. 

@ 


Modern Physics. 


® Die elektrische Leitfähigkeit der Atmosphäre und 


ihre Ursachen. Von Prof. Dr. Victor F. Hess. 
- (Sammlung alge Heft 84-85.) Pp. viti+ 174. 
(Braunschweig : 
1926.) 8.50 gold marks. | 
As at onog a professor of ag Sabian physios and 
a field observer, Dr. V. F. Hess is specially fitted 
to write a eral text-book on atmospheric 
electrigity, and we learn from the ace that a 
work ot this character by himself his colleague 
at the Umiversity of Gratz, Prof. H. Benndorf, is in 
prgparation. e present work deals with only 
of the subject, and éven within ita ostensible 
imita it is not apparently regarded as altogethtr 
exhaustive. On one or two poins the more ex- 
tensive work in contemplation is referred to for 
further information, and in particular it will 
sipplemef&t the bibliography of the present work, 
though that is fairly extensive. : 
JË the main thes book treets of the electrical 
oh in the atmosphere and their origin." The 
theory of the Gerdien and Ebert apparatus is 
disfuased, and the various methods of investigating 
the radioactivee phenomena, of the atmosphere. 


, Various allied questions, e.g. the electricity of rein 


afid thunderstomms, are only lightly touched on. 
As pioneer investigator of the penetrating ‘cosmio’ 

iftion, Dr. Hess naturally gives special attention. 
to that eubject.. He traces its developnient, from 


iedr. Vieweg und Sohn A.-G., 





the independent discovery by Gockel and,C. T. R. 
Wilsen of the icaisation in closed vessels, followed 
by the field work of MoLennan, Wright, and others, 
then by the balloon p tions by Gockel, 
‘Kolhérster, and himself, and finally by the recent 
work of Kolhdrster and Millikan. He objecta not 
unreasonably to the term ‘ Millikan rays ’ used:by 
some® Americans, but in his references to the 
conductivity of the upper atmosphere—a subject 
on whiah he supplies most up-to-date information— 
he makes free use of the term Kennelly-Heaviside 
layer, to which like exception can be taken. 

The boọk so far as it goes may claim to replace 
the earlier German .text-books by Géckel and by 
Mache and v. Schweidiler, and within ita sphere it 
is not inferior to the rebent French works. -It is 
interesting to note that in the name index at the 
end, the references to Elster aad Geitel are only as 
numerous as those to Kolhérster; and. only half as 
numerous a8 those to Prof. W. Fè G. Swann. Dr. 
Hees does not, however, seem to notjce that if the 
somewhat serious defect in the. Ebert ‘apparatus 
which he accepts as proved by Prof. Swann really 
exists, then muoh of the information which appears 
in the present book “and elsewhere respecting 
negative ions must require correction. The view 


*| is taken that if capri? agit Nias to be 


obtained in the open, the : apparatus must 
be surrounded by a large mesh earth-connected 
wire screen. This seems a matter which deserves 
international consideration. C. CHREH. 


Miller - Pousllets Lehrbuch der Physik. Elfte 
A . Hera ben von A. Eucken, O. 
e Lummer, und E. Waetzmann. In fünf Bänden. 
1) Band 2: Lehre von der strahlenden Energie 
ik). Erste Hälfte. Bearbeitet von O. Lum- 
mer. . xvii +928 +7 Tafeln. 50 gold marks. 
(2) Band 3: WarmeleAre. Erste Halfte: Physikal- 
vache chemische wad technische T ik 
(einschl. Wärmeletung). Bearbeitet von Arnold 
Eucken. Pp. xvii + 1185. 63 gold marks. 
(Braunschweig: Friedr. Vieweg und Sohn 
A.-G., 19268.) : 
THis eleventh edition of one of.the 
German treatises on 
& since the 


best-known 
hysiœ is the first that has 
ar. It shows conclusively 


at Germany is neither forced nor willing to 
‘abdicate her former leading position in the matter 
of exhaustive text-books. ie. 8 we 

(1) This volume may be -a8 Dr. Otto 
Lummer’s last legacy to ity. It was 
alread pied nade he died in July 1925, and has 
“been. y ught out by A. Eucken and E. 


Wastzmann. It is signifiodht of modern develop- 
ments that the conception of an ether of ; 
which in the late pre-War years seamed to be losing 
ground, has to some extent been rehabilitated by 
the generalised theory of relativity, and paon 
larly by° the system worked out by Weyl in 
1918. ese. theories regard the electromagnetic 
field andthe harlem field as two aspects of 
the ‘ metric ’ field which comprises all phenomena 
of time and space. The old contrast between 
A 


r 
a z 


matter and ether is eliminated by the conception of 
matter as condensed’ and ‘ grained’ energy im the 
gravi-electromagnetic ether. - ° 

The present voldme oqyers the same ground as 
the corresponding volume of the tenth edition, 
except that spectrum analysis and as aul ecaar ea 
are relegated to a further volume. e chapters 
on the eye and on optical instruments are efttirely 
rewritten, and there are many additions to the 
chapter on interference and’ (especially) dh prism 
opm binations. 

(2) The third volume, which deals with heat, has 
been sybdivided, and while the book under notice 
deals with “thermal phenomgna in , the 
next subdivision wil deal exclusively with the 
kinetio . 


been rewritten. I this particular volume we 
find none of the old names. Pfaundler, Drucker, 
Wasamuth, and? Hann are replaced by Eucken, 
Ebbeoke, Jakob, ae and others, and the 
bulk of the. work has been done by Kucken, who 
celebrated his eightieth birthday this year | 

It suffices to say that the new editors have 
carried out their great task in the spirit and 


tradition of the original work. No ter praise 
is necessary. “M -Pouillet ” las un- 
rivalled among ‘elementary ’ text-books of physics 
which aim at being at the same time clear, accurate, 
and complete. 


Anregung von Quantenspringen durch Stdsse. 
Von Prof. Dr. J. Franck und Dr. B Jordan. 


ae der Materie in Einzeldarstellungen, 
d3.) Pp. viii+312. (Berlin: Julius Springer, 
1926.) 19-50 gold marks. : 


Tis book is an up-to-date acoount of the work 
done in recent years on this interesting and fertile 
subject, a fleld of inquiry which is associated with 
the names of Franck, Hertz, Paschen, and Heisen- 
berg in Germany, of Fowler and Horton m Great 
Britain, and of numerous contributors, to the 
Physical Review m America. The first chapters 
describe and discuss the kinetics of slow-moving 


electrons in gases and vapours, the determination _ 


of critical potentiala by the electro 
method and the relations between ¢ritical 
and the spectral terms of atoms. 
chapters discuss in detail the possibilities of excita- 
tion and of ionisagion of atoms by electron impacts, 
and give a well-balanced account of collisions ‘of the 
second kind.’ In the seventh chapter an account is 
given of the critical potentials of molecules, i- 
ally those of hy , nitrogen, oxy and. tho 

ogens. . The concluding chapter deals bri®fly 
with the applications of the results obtained to 
ohemical reactions. z 

From the first experimental work of Franck end 
Hertz to the latest theoretical tions of 
Heisenberg ih indeed a far ory. of this 
book will convince a reader to what extraordi 
ramifications of physios the discovery of the 
electron and the application of quantum ideas to 
the structure of the atom have led. The subject 

® 


impact 


theory. 
tin literally Gras that Zhe whae ci thawerk Vas: le 
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is & difficult one; difficult both in ita fundamental 
concepta and in fhe manner in whfbh these arè 
expressed, but one which every physicist must, and 
every physical chemist should, attempt to under- 

t is & great boon, therefore, to have this 
up-to-date, fully documented compilation in the 
well-digested: form which Prof. Franck and Dr. 


Jordan have given us. Both the experimental and . 


theoretical sides of the work .are adequatel 
treated. To many this Book will make a difia t» 
subject reasonably elear and simple for the first 
time; it is a, book* which we whole-heartedly 
recommend to aft studerfts of physics. ° 


~ Chemistry and Colour. 
chimie des matières colorBntes organiques’ 


Par Dr. Pierre Cagtan. (Encyclopédie scienti- 
fique: Bibliothéque de chimie.), . 456. 
(Baris : Gaston Doin et Cie, 1926.) 30 cs. 


Taa editor of the “Chemical Library,” of which this 
book form®$ æ unit, does not aim at producing 
dictionaries or books of refdérence, but books that 
will be read not by the chemist alone, but also 
by those who are interested in other branches of 
science, and by the general reader. The complete 
library will contain some eight volumes on gene 


chemistry, twelve on inorganic chemistry, and , 


gleven on erfanic chemistry, of which this volume 


is the second to appear. 

The author is to be- congratulated on having 
produced a most readable book, of which the open- 
mg chapter on the relation between the colour and 
constitution of organic compounds is a remarkably 
clear exposition of this important problem. In 
the succeeding eight chapters the chemi of 
the different classes of synthetic dy is 
discussed, the final chapter being devoted to the 
naturally occurring colouring matters. Within 
the limited scope of the present volume there is no 
aa for a section dealing with the chemistry of 

yestuff intermediates ; it is to be hoped that this 
serious omission will be rectified in some succeeding 
volume of the series. : 


Pyrosole : das koloide Phdnomen in der “gluhend 
Flisngen Materie und seine Er nde, 
Unter Berticksichti des latenten photo- 
phischen BiJdes. Von Prof. Dr. RicHard 

s oie und Prof. Dr. Wilhelm Eitel. (Kolloid- 
forschung ine Kinzeldarstellungen, Band 4. ; 
ix + 2900 +20 Tafeln i - Abadia 

- Verlagsgesellachaft m.b.H., 1926.) 20 gold marks. 
CoLLOID4AL solutions in which the egntinuous 
medium is.solid at ordinary tem are 
commdh in industtial processes, but owing to.the 
experimental difficulties of investigating them,¢hey 
have received less attention than solid-Hquid 
oe Prof. R. Lorenz is a pigneer in this 
eld, and the monograph gives & summary of our 
mowledge of metal fi in fused salts, coldtired 
glasses, and the colloidal materials in minerals and 
slags. The consideration of similar solid colloidal 
solutions formed by the action of lighg* leads 


naturally to an account of modern wofk on the ° 


~ 
b 
a e d © 


« of a great variety of compounds. 


8 


hetohalides and the latent photographic image. 
o excellent and numerous illttstrations assist in 
making the book exceptionally interesting and 
useful. ö ° i b 
: Miscellany. : 
Tabula Biologica. Ed. W. Junk. Heransge- 
ben von C. Oppenheimer und L. Pincussen. 
Band 3: A fe Chemie, Konstanten chem- 
. tocher Verbindungen, @homie der Organe, Stoff- 
wechsel, Grösse und M Verhdlinisse bem 
Menschen, Pharmakologie, Immunidt. Pp. vi+ 
829. «Berlin: W. Junk, 1926. °63s. 
Tra contents of the third volume of “ Tabulx 
Biologicæ,” which we have recently redeived, are 
somewhat inadequately indicated by the short 


- titles of the different sections, given above. A vast® 


amount of information of interest to physiologists 
and biocherhists may be found here, which, in 
eral, & ta be adequate and up-to-date. 
us the formulm and chémical and physical 
constants of all the better-known*suBstances on 
which physiologists and pharmacologista may 
require igloemation are given in this volume; 
date are provided on the different natural and 
synthetic used in medicine, including a most 
useful table of the innocucss, toxic, and | doses 
ig volume also 
contains data on the chemistry of di t organs 
and on metabolism ; in the latter section may be 
found such information as the oxygen and - 
consumption of different tissues, the heat value 
and composition of different foodstuffs, Lip the 
hysical constants of man himself at ages. 
Whilst, as is perhaps inevftable in a work of this 
“kind, equal stress is laid on data which may be of 
un nat value owing to the differences in the 
mumber of iments on which the figures are 
based, and whilst in laces the data themselves 
appear inadequate, as, tor example, the table on the 
vitamin content of different foods, yet our thanks 
are due to the editor and his borators for 
providing biologista with such readily accessible 
information on a wide variety of subjects, oulled 
from sosmany different sources. ` 


chauplitze 1914-1918 geologisch darge- 


Tre K 
es aig. era ben von Prof. Dr. J. Wilser. 
14 Heften. Heft 14: Die [sthmuswilste und 


Palästina. Von Dre Paul Range. Mit einenf 
. Beitrage von Dr. Walter Hoppe: Paldonto- 


logis und Paldogeographieeder Jura- und Kreide- 

l i der Isthmuswilste. ~ vi+82. (Ber- 
fin: Gebrüder Borntraeger, 1926.) 11-40 gold 
-marka, : 


b 

DURING thé War, Dr.. Range was attached to the 
German-Turkish forces operating in Palestine to 
advige on the important matter of water =oP ly, 
and so had he opportunity of making a Arly 
detailed logicdl reconnaissance of the coastal 

if of Palestine and the desert of northern Sipak 
(the Isthmus Desert) to the south. His chief 
observations have y been published in a 


numbes of papere in German periodicajs, and 
® inolude the very of important exposures of 
© 
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‘in the National Museum, Paris. 


Jurassic rocks in the sre ang Rgnge, in porthern 
Sinai*—a discovery in which, however, he had seen 
antictpated by a chman, M, Couyat-Barthoux, 
& year or two previously., ; 
Since the War, a number of important 
on the geology of Palestine have appeared from 
other quarters also, and it is grati to note 
that the recent important discoveries of marine 
Trias and Jura in nearer Transjordania havé been 
made by British geologists. 
In including an unt of these recent advan 
the present volume a useful purpose. it 
rather supplements than replaces the on on 
Palestine m Prof. .M. Blanckenhorfi’s volume, 
“Syrien, Arabien, und Mesopotamien,” published 
in 1914 im the “*Handbuch der *#egionalen 
Geologie.” "Weryelittle is said about the structural 
features of the region and their history, most of 
the book dealing purely with the stratigraphy. 
For a treatise of its size, too mudh spacé is filled 
by long lists of fossils, copied from recent nto- 
logical papers on the area. Dr. W. F. Hume will 
be ised to see himself referred to on p. 2 as 
“der inzwischen verstorbene Direktor der Geo- 


logical Survey of Egypt.” 
Erercices de calow différentiel et intégral. Par 
l'Abbé Potron. Premier volume: Résumé théo- 
} et énonces d'exercices. Pp. xvii +332. 
is: J. Hermann, 1928.) 35 francs. 


Most of the standard French treatises on mathe- 
matical analysis expound the subject in a way that 
gives but little help to a student by ing him 
with exerbises to test his oe. Mho volume 

ore us is welcome as a useful supplement to such 
treatises. It contains more than e thousand un- 
worked examples on the differential and integral 
oaloulus, including their geometrical applications, 
and on differential equations. Many of the 
problems have been pro a8 examination 
questions in the French universities, and show the 
tendency of mathematical thought there in recent 
years. Short and unexhaustive notes on the 
theoretical groundwork involved are added, but 
the book is in no sense 6 treatise on infinitesimal 
calculus. Although the range oovered aims at 
ity wade one, there are omitted many branches 
of the subject with which every well-trained 


x 
. 


mathematical student should be familiar. 


W. E. H. B. 

L Art musical dans des ra “avec la physique. 

Par Prof. Jean Becquerel.. (Extrait du tome 2 

du Cowra de Physique.) Pp. iv+79. (Paris: ` 
e J. Hermann, 1926.) 6 france. 
Jafx Buoguuee has the tnigue distinction of 

ing the fourth in a direct line of distinguished 
physicists extending over more than & oentury, 
anc occupying, moreover, the same official position 
This portion of 
the authof’# “ Cours de Physique ” is separately 
reprinted in a handy form to both musicians 
and physicists. In the question of melodio scales 
it supports Helmholtz as against the strict Pythag- 


oreans. 3 
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. - Racial Evolution. a mirdécle in the sens® of Christian mysticism, but 


The Pedigree of the Human Race. By Prof. H. H. 
Wilder. . Xiv + 368. ndon, Calcutta and 


Ti l rge G. Harrap and Co., Ltd., 1928.) 
128. ae * œ 


Ix this ‘Pedigree of the Hurhan Race,” the 
author writes as @& professional zoologist “ in- 
vestigating the history of a single animal 168 
which hs& becorhe universally distributed.” His 
style is one to which readers of books on early 
man on the eastern side of the Atlantio are little 
accustomed ; it has much of the austerity ‘of a 
text-book for the schools. There is great gain in 
clearness by this method %f treatment, especially 
in the early stages, where the author deals far more 
fully than is usual with the data of palmontology. 
As a zoologist the author is inolined to pay os 
attention to what he as the amour propre 
of man. He holds that the differentia of man are 
insufficient to place him’ in a separate family. He 
also pute forward a new system of ethnological 
slasetfication based upon the view that racial 
evolution proceeds from an indifferentidted non- 
specialised “stock towards differentiation and 
ialisation. This method, however, is not new 
in ita conception, but rather in the detailed applita- 
tion in which it has here been worked out. The 
undifferentiated, least specialised race is, naturally, 
the Australian, the protomorph, followed by two 
metamorphic races, Caucasian-Mongolians and 
Ethiopians. Then come the archimorphs, proto- 
Caucasian, proto-Mongolian, and orate: Onna 
The PR Han tioa is obviously of great interest, 
but in detail seems open to criticism. It is neces- 
ie) given in skeleton, and before criticising it, it 
would be desirable to know how the aughor has 
handled the data on which it is based. His treat- 
ment of the Malay, for example, does not seem 
entirely satisfactory. “The most singular co- 
incidence in anthrepological history ” to which the 
author directs attention, by which Pi 
was brought to light in the year of Hnaeokel’s 
sixtieth birthday, 1894, he must abandon, nq 
doubt with regret, as that discovery was made gn 
1891-92, as correctly given on a previous page. 


oe ee ee eee . By Prof. A. 
Jardé. ted by M. R. Dobie. (The 
History of Civilization Series.) Pp. xvi+359. 


(London: Kegan Paul and Co., Ltd. ; N@w York : 
Alfred A. Knopf, 1926.) 16s. net. 


thecanthropus- 


an object worthy gf admiration, with an implication 
of contmgency. 40 Jardé has given his readers an 
analysis of the course of eventaein,the various city’ 
States in their external relations imer se and wi 
ples, of their poe @ocial, add intel-* 
development, of Hellenic expansion and the 
development of Hellen’o unity, which is little short 
of brilliant. Yet it is difficult to characterise the 
book as a whole, and gauge its success ‘in achieving 
its object, for it is a paradox, both as a whole, as 
the author ackfiowledges, and also in ita parts. 
Both anthropologist and grapher may feel 
that notwithstanding M. Jardé’s admirable account 
of geographical conditions and racial elemente” in 
ae ee SA A Mhie ene ven to hih problem 1p 


other 
feo 


“the efforta of man whiok “ turn possibilities into» 


realities,” he Jas perhaps missed the subtler factors e 
of the soluflon. Ti to find an explanation in trac- 
ing the historical course of events in each State up 
to the unification of Greece under Macedon be a 
paradox, it is even more paradoxical to regard the 
course of events as unconditioned excepting so far 
as causally connected in succession one to another, 
when once they have be&n get in train. After this ə 
comment—for it is scarcely a criticism—it is perhaps 
unnecessary to say that M. Jardé’s contribution to 
the series is both interesting as an analysis of city 
State history and stimulating, if not provocative, 
as an exercise in historical method. 
Primitive Culture in Italy. By Prof. H. J. Rose. 
Pp. ix +253. (London: Methuen and Oo., Ltd., 
1926.) 7s. 6d. net. 


Mr. Rosz’s companion volume to his “ Prémitive 
Culture in Greece,” if introduced into schools, 

ight well serve to eliminate much of the dreariness 
which teachers of the classics have too often swo- 
ceeded in introduéing into the study of Roman 
religion and ial organisation. Postulating a 
primitive culture and religious belief in which 
mana is the predomiffant element—mana, Mr. 
Rose points out, is a conception to whioh nuen 
is closely gkin—he shows that in classical Italy 
religion — the gods, worship, and magie—»the 
calendar, the conceptions atta®hing to friests and 
kings, and the organisation of the y and the 
clan, the ideas underlying the law relating, to 
crimés and torte, property, eto., on amalysia yield 
an element reeta bie "to certain primitive-co - 
ti@ng; in other words, that much in the sE 


servances of classical times is explicable only as 
Tuwe volume of the “ History of Civilization ” | survival from prehistoric times. . Rose’s teat- 
Series is an attempt to explain the Greek ‘miracle,’ | ment of religion is poradmarly illuminating, and 
meaning, a8 Mr. Henri Berr says in his preface—not his suggestion that the practical aim of ritual and ° 
` d 
~ ` e e e ” 
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,obbervance! yas essentiall ional and intended 

to direct mana into profitable channels does offer 

a reasonably sound explanation of the Roman 

* - deities, ik stand apart from the circle o£ deities 
obviously imported from outaide. | 


Ongia of Education among Primitive Peoples : a 
° omparative Study in Racial Development. ` By 
. W. D. bly. Pp. xÈ’+ 432 +79 plates. 
i : Macmillarr and Co., Ltd., 19268.) 
258. net. e ‘ F 


Contrary to popular impressidgy little boy and 
girl savages do not live quite a care-free existence, 
e even though they sre often more spoiled by their 
a parents than the child of civilisation. The medium 
*of their educatidm often disguises the fact that the 
are being educated. As with all animals, the earl 
stages of ,education, largely but not entirely 
physical, are almost wholly carried on through thee 
- lay activifies—among the boys, mimio hunting, 
fighting, and care of cattle; among tke girls, care 
of dolls, and simulations of women’s work in the 
field and home. Sometimes instruction may be 
e even more organised and the father will take the 
. boys as his helpers, while the mother requires the 
assistance of the girls in her work, an appropriate, 
“task to be learned at age. The subject of 
’ education among primitive plesehas not been 
adequately studied, and Mr. Hambiya book serves 
a useful purpose in ween together the facts 
as they have been recorded by travellers and 
ethnographers. He has brought out very clearly 
not only the value of the instruction imparted in 
puberty and initiation qeremonies, but he also 
e emphasises what is apt to be overlooked, namely, 
the im ce of the environmental mfluence 
by which the ethical code of the community 
forcibly, if imperceptibly, impresses itself upon 
the individual. 


Elementaty Botany. 


Elementary Botany: an Introduction to the Study of 
Plant Life. By Dr. W. Watson. Pp. viii +368. 
(Lofidon : Edward Arnold and Co., 1926.) 68. 6d. 


e Tua nuber of elemen botanical text-books 
° published in England and America is now 80 
$ that it is perhaps not hyperoritical to expect, that 
any addition to thef number should contribu 


° originality either in substance of in treatment. 
The text-book before usedeparts from the con- 
vertional, chiefly in ita omissions. Thus, 
aithough es reader will find the elatera of the 
livegwogt described both as to their stfucture and 
function, the fibrous layer ef the Tepa 

Š anther receives but ing mention, and incident- 
ally is erroneously Similarly, though the 
rader will find details of the microscopic strifeture 
of the thallus of Xanthoria, ke will not grasp those 

-. details of the stoma of the flowering plant ppen’ 
which its serena pe 
The description is simple and direct though at 
timda,a trifle colloquial, and not infrequently the 
e phraseofogy does not sufficiently guard against the 
o. e 
© 


poe of common errors. Such a statement, 
or example, a& that “respiration is mertly a 
method whereby oxygen can ee plied to the 
tissues in the working part of the ody and the 
waste carbon dioxide taken away,” will, despite 
the context, probably lead to grave misconcep- 
tions in the student’s mind. Again, in the de- 
scription of the tissue elements, in the ex- 
planation of Mendel’s results, and elsewhere, there 
appears to be a lack of appropriate emphasis on 
essentials. k ` > 

_ Suggestions for experimental work of a simple 
characters are m in the text, gnd the 
physiological and histological aspects are sppro- 
priately interwoven wit) the morphological treat- 
ment. A : i i 


A Practical Introduction iò he Study of Botany. 
Specially imtended for the Use of Indian 
tudents.) By Sir J. Bretland Farmer-and Dr. 

ae audhuri. , New edition. . vii 
+300. (Caléutta, Bombay and London: Long-” 
nans, Green and Co., Ltd., 1926.) - 3 rupees. 

It is some years since the original edition of this 

book ap ‘Since“then considerable advances 

in our owledge have been made which are 
not adequately reflected in these pages. It is 
true that the trend of modern botanical progress 
is recognised by the inclusion of a chapter on 
ecology and one on evolution and heredity, but, 


to employ the jargon of the diplomatist, these 
amount to li more than ‘ gestures,’ since 
ecology is di of in five chiefly devoted 


to an effumeration of W s habitat classes, 
whilst evolution and en furnish the subject 


matter of Barely four pages, of which two deal 
with the familiar Mendeli tion. 
The chief modifications from the earlier edition 


concern the substitution where necessary of Indian 
for European types and appropriate modifications 
in the families considered. Several errors of the 
original edition remain uncorrected, as, for example, 
the of the vascular system of the dead- 
nettle, in which the four main bundles are shown 
in duplicate, and the figure of Sonchus crspus 
which a as Sonchus oleraceus. We may 
note, tgp, the absence of ligules from Fig. 154 
ae to represent a longitudinal section of 
a Selaginella cone. There are also several irri- 
tating if minor misprinta, and one cannot but 
regret that the occasion was not taken to 
revise the work completely and bring it up-to- 
date. ` 


The Story of the Plante. By Grant Allen. (Hodder 

eand Btoughton’s People’s Library.) New edition, 

fully revised and annotated, and with a Bio- 

phy of the Author by Marcus Woodward. 

. 200. (London: Hodder and Stoughton, 
Ltd., n.d.) 2s. 6d. net. 


Grant AinEn’s “ Story of the Plaftts” is a work 
which had a considerable vogue at a time when 
popular books on botanical subjects were com- 
paratively few. In the present abridged edition, 
although the original text remains unchanged, 
` . a 


q ` . 


except for deletiens, the editor has -wisely prefaced 
esoh FA by a short introduction corrgoting 
some of the errorsef which the author was guilty, 
and placing the text in felation to modern know- 
ledge. There is, ‘indeed, so much at the t 
day to modify, aither in fact or mference, that the 
interest of the work is largely historical. Grant 
Allen took ‘considerable licence as: to his manner 
of ression, whilst some qf his statements were 
not always too well based, but the merits of his 
writings must be judged by tke available knowledge 
at the date of publication. The time has fortun- 
ately lomg sipoe when aoocuracy of Aescription 
. was incompatible with popular appeal, a position 
which owe in no smal mgasure to the activity 
of na history societies and, theegrowing re- 
cognition that o understanding of biology is an 
essential part of 4 education. Many will 
therefora welcome the oppo of becomi 
acquainted at small cost with a work which se 
a part in tHe populdrisation of-natural science 
some thirty years ago. í è 


_ Plant Pæducts. 
Gum Arabic: with Special Reference to tts Produc- 
tion in ihe Sudan. By H. S. Blunt. Pp. 47+ 


22 wpa ae (London: Oxford University Press, 
19 ; j 


.) 10s. 6d. net. 


Taa author, who is assistant conservator of forests 
to the Sudan Government, states in the preface 
that he has been persuaded to place on record some 
of his observations on gum arabic carried out 
during five years’ work in one of the main gum- 
produci istricta of southern Sudan, A - 
usal of the book gives the reader quite a vivid 
impression of the local conditions of collection ‘and 
cultivation, as well as details as to markets, freight, 
royalties, water supply, etc., and as a more or 
informal record of observations made on the spot 
it will be read with profit by those interested m the 
gum-arabio trade. The book cannot, however, be 
regarded as a serious contribution to the scientific 
aspects of the question. For example, the open- 
i er of the section on chemical properties— 
“Qum may be regarded as a potassium and 
calcium salt of gammic or arabic acid of tise 
formula (C, Hio O,)’’—scarcely inspires confidence. 
Reading on, one finds a de iled account of how to 
~ dissolve arabic in water for the p of 
To its viĝoosity, but there is no a a e 
as to how the measurement is made, and, moreover, 
the figures given to represent the viscosity appear 
to show that m five cases out of six the viscosi 
of a 20 per cent. aqueeus solution is less than that 
of a 10 per cent. solution. in, & ph on 
p. 43 states that “ The author seen and isolated 
a bacillus both from a solution made from branches 
of the tree and from the gum itself. In each case 
the bacterium seen was-exactly the seme. The 
organism appearéd to be rod-shaped and was 
extremely mobile.” -One is inclined to wonder 
what a bacteriologist would thmk of such an 
identification. 


In view, however, of the fact that the author 
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modestly state that he is cognisant pf the incòm, 
pleteness af his work, he would probably lay no 


claim to writing a scientifio treatise, but that is 
all the more reason fór either avoiding scientific 
aspects or else subjecting the manuscript to critical 
revision by rts. e numerous illustrations 
at the end of the book add greatly to the interest 
of the text, though, strange to say, they pare but 
rarely referred to there. . ® ‘ 


Plant Products. Bye8. Hoare Collins and George 


Redington. - ustrial Chemistry Series.) Pp. 
xiii + 262. ndon* Bailière, Tindall and 


Cox, 1926.) i0s. 6d. net. | j 


Tus is the second edition of the first author’s 
“ Plant Products and Chemical #ertiiiser’”’; the 
“title has now been abbreviated, as the chapters 
dealing with artificial*fertilisers have been ‘slightly 
curtailed, the subject having been® more fully 
treated in the companion wolume;s “ Chemical 
Fertilisers.” The general arrangement of the book 
is much the same as before, but the third part has 
been extended somewhat to include a short account 
of the main factors operative in the process af 
photosynthesis, while the fourth part has #een 
modified considerably by the inclusion of modern 
conceptions of the value’ of food materials. a 

Taken as g whole, the book will be found to be 
most read&ble and to contain a great variety of 
interesting information, but in many cases the 
treatment is distinctly scrappy, and it is to be 
regretted that some of the facta concerning pectins 
and mypilages have not been brought up-to-date. 
The indexing also is very poor; in one case the 
name Hokkaido of the Japanese University in that 


place is given as a reference to & paper on acid” 


mineral soils by three authors of entirely different 
pames. It is to be hoped also that the 
number of misprints of names of authors, etc., will 
be corrected m any future edition. 


Horticulture. 


(1) The Principles and Practice of Horticulture. 
By A.-8. Galt. (Text-Books on Agriqulture.) 
Pp. viii+240. (London: University Tutorial 
Press, Ltd., 1926.) 3s. 6d. ° 

- (2) Frut Growing. By Prof. W. H. Chandler. 

e Pp. xv +777. London, Bombay and Sydney : 
Constable and Co., Ltd., #.d.) 21s. net. 


HORTICULTURA is one of the most ancient industries, 
yet as a science it is a fhere babe. Not a few who 
are engaged in the industry have yet te awake,to 
the existepoe of the science. Here are two books 
whioh should speed up that awakening. e , 
Though written ‘by teachefs well known in ¢he 
horticultural spheres of England and the Umited 
Stata, these two books are in every other regpect 
ds different as, let us say, chi fom cherries. 
(1) Mr. Galt’s book fs quite in the traditional style 
(And English, not American, tradition at tat), 
founded mainly on long-establisNed practice, with 
all too few references to the resulta of recent 
research, Even these few are not always sgo 
accurate as might pe wished ; it is to be hbped that 
- 2 
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if ¢ second edition is called for, the table on p. 194, | expogition of the arithmetical rules, full a ee 
vitally influencing as it should the practice of fruit- | by examples drawn from ordinary farm lite! C80 
planters, may at least be corrected. Again and | rules are then applied to such #ems as household 
— ae w pulled up seals by question-Begging eee oe valuation and purchase 
ments, sometimes on observation, manures, calculation of costings ee ing to 
often merely on long -cherished opinions. How | crops, foodstuffs, and livestock. The value of 
often these traditional views and practices have pbs for the diagrammatic representation of 
g i to by the board is skown in the second | facts is mdicated, with examples of the various 
of these oe . ways in which a h can be projected. A speci- 
* (2) Prof. Chandler has produced as compre- ally *uactul ate ae a eri ERA on the 
hensive a n e and S an g OF. PERDAS ‘letters, a matter in which 
in their ing on frutjerowing, as the | much iness prevails as to the correct order of 
most exacting reader could demand. His title, | procedure.’ i yne 
however; is somewkat misleading. Though fruit- (2) In their other®beok referred to above, Dr.. 
growers a8 a body are far more alive and interested | Ruston and Mr. Dawp deal with the methods used 
in reseafch thar®sthey were twenty, or even ten, | in obtainingdengths, areas, and volumes associated 
years ago, there are still very few in whose hands |. with farm practice, attention glso being given to 
this book cquld be placed with some hope-of ite | brickwork and building construction and to 
being adequately studied. That it is directed » matters connected with water supply, work, and 
primarily towards those e in research is wer. Measurement of standing timber, spread- 
shown in the introduction, which plunges forthwith | ing of farmyard manure, and estimation at eight 
into aedetailed disousaion of the reliability of field | of roeta per acre are among the special items dealt 
experiments, the probable error, and other mathe- | with in some detail. 
matical concepts used by up-to-date research (3) Mr. Malcolm’s wprk covers a somewhat 
worfers, but meaningless to a very large propor- | different field from the foregoing, in that it includes 
tion of practical fruit-growers. mensuration, road construction, and drainage. An 
æ Yet much of this book would be easily assimil- | excellent description is given of melad field 
able by the average fruit-grower if he could | surveying, & point edal to be commended bei 
be persuaded to give his find to the study of it? oe mention of sd details the know! of whi 
The author is far from ignoring current practice, | makes for smooth and accurate working. The 
but shows wherever D a what ae it ig | use of the various instruments is well described, 
justified by the resulta of research ; and he is not | and the poe should be ee snl only for 
afraid to show how frequently the results obtained | surveying,students connec with agriculture, but 
by different workers are cgntradictory. He even | also for others. 
ives more or lees satisfactory explanations of ° ; 
these contradictions, and is always careful to give ae Actounts. By Pe a and rea hie 
the reader some indication of the probable relia- U ane uae i02. a e R 
bility of each result. The book is concluded by Dee eerie A a 
an admirably arranged and most comprehensive | [#8 object of estate accounting is to assist in 
bibliography. management quite as much as to act as a check 
. to expenditure, but very few books are available 
Farm Management. ip describe a methods to be adopted. 
: : ; e present volume aims at presenting a system 
Sa T IORA oa caste including @ | of estate book-keeping which entails ihe mioca 
ond of te Busan E of be Farm. By | Scie, abou, and, provides, he, mann 
_ Dr. Arthur Q. Ruston and C. Vivian Dawe. | Th aod inet a ae 
° (Jext-Books on Agriculture.) Pp. x + 222 senor augEoster E ads areas en 
ay 6d. : ; emcee ie full re? £ working of RAS 
(2) Farm Measuremen®: a Practical Treatment o ee ao rr shaidinty books ad oada 
Problems in Mensuration. By Dr. Arthur . : . 
Ruston and U. Vivian De y (Text-Books - | in the hands of subordinate work®rs. 
ppup kang Pp x +163. 98. 6d a A picture of the financial history of an estate is 
3P Agri CT Manan cluding Mensurati not easy to visualise from a consideration of the 
( Dad Oonsirudion ee Prat ng 3 a agcount books for several consecutive years, but 
oT Boe eae , aal 3 ena Q it js clearly portrayed byemeans of graphical 
ae a ne ed or Agrio ents.) | representation of the different accounts. Ilus- 
j Sa e rte aia A trations are given of graphs showing such items 
London : University Tutorial Prees, Ltd., 1926.) | ag rental, property tax and super tax, tithe rent 
TH importance of accurate figure work in agri” | chafges and improvement rent charges, which 
culture, as in costings account’ and measurements | demonstrate how useful such a methed of delinea- 
of yfrious types, is reflected in the production o® | tion may be in the hands of estate agents and 
text-books specialty adapted for the use of farmers | property owners. It indicates clearly the effect 
and agricultural studenta, of changes of estate policy, of public policy, and 
(1) “ Farm Calculations and Accounts’’ the | of economic conditions on the fortunes of the 
è preliminafy chapters are devoted to a simple | estate. 
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å Oil ‘and Ore Deposits. ° 
The Location of Mineral Fields : Modern Procedure 
in the Investigation of Mineral Areas and the 
Sage sata Versfication of their Hateni, etc. By 
M. H. Haddeck. (Lockwood’s Manuals.) Pp. 
vii +295. (London: Crosby Lockwood and Son, 
1926.) 9s. 6d. net. 
Taa outstanding merit of this book ,is that 
it co-ordinates. much useful and practica? in- 
formation scattered through a num of other 
works. Dispensing with any mtroductory matter, 
the author commences to ‘eal with ofrtain geo- 
metrical ies of minefal deposits, as dip, 
strike, dgpth and thichmesa of strata, and the 
determination of these by caloulgtion*and by geo- 
metrical methods. Two chapters follow on con- 
touring and the form of outcrop and mineral 
mapping practice. Under borehole surveying, 
both early and modern methods are discussed ; the 
determinatioh of the dip and strike of a seam by 
means of three boreholes is taken as a typical 
ao example and dealt with in all ite l- 

ilties. Faulting and folding is treated with the 
aid of many explanatory eat and the determina- 
tion of fault data by calculation is discussed. 

The chapter on applied geophysice, a subject on 
which a separate boo ie Dong overdue, deale willl, 
the chief physical methods employed far the 
location of ore bodies, the instruments used, and 
some applications of these. This chapter is 

haps one of the best available summaries, in 
Falih, af the practical details and significance of 
geophysical methods. It is, however, difficult to 
see why Germany and Sweden should be persistently 
regarded as the end countries in whiclf progran fn 
ee a cinee methods of Investigation and prospect- 
ing been made since 1918 ; important research 
has been carried out in cater neta ola 
regard to the Eðtvös torsion ce. Chapters 
on spherical trigonometry and astronomical methods 
in so-far as they concern surveying, and on triangu- 
lation, are sound and replete with practical informa- 
tion. The correlation of surface and underground 
SUTVƏYS ies the last chapter. — 
This book does not concentrate on the theoretical 
ta of ae aera involved, but at@acks each 
a, from the practical point of view; it is 4 
en ical disquisition and should com- 
mend itee studenta and others. 
E. R. F. 


The Geology of Ou, Ol-Shale and Coal. By Dr. 
Murray Stuart. Pp. ix+104. (London: Minigg 
Publications, Ltd.,1926.) 7s. 6d. net. Š 

AN ambitious title, a few bold theories, some 

sweeping deductions based, perhaps,-on slender 

evidence, the forging of a few weapons of a4 

for the oil geologist’s armoury, one or two critical 

causeries : #hese constitute the chief features of 

this unorthodox little volume. Impressed by the 
fact that oil deposite ‘‘ retain no fossil evidence of 
the origin of the oil” (1), the author is led to the 
conclusion that in such cases it has probably been 


practical 
to mining 


deposited along with the sediment gccording tò | leas widely acogpted and have, 
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13 
generally ted principles of depgsition ; this, 
the first koaa. Turan next to coal, ‘ each 
little layer ... re ta an individual sedi- 
mentaty stratum.” _This implies that coal does 
not represent a state of carbonisation of vegetable 
matter in situ, but rather the consolidation of black 
mud directly rted by rivers from fresh- 
water swamps and daid down normally with spedi- 
mentary détritus: thus the secord theory, orlgin- 
ally formulated by Jukes, resuscitated by the latë 


Charles Lapworth m“the course of a lecture in 1806,, 


from which thes author acknowledges inspiration 
in his preface. ° 

Petroleum in dolomitised limestones ¢pso facto 
disposes’ of the theory of ita sedimentary deposition 
in such cases; hence these circumstances 
are .axamined and the conclusion reached that 
foraminifera with specific ‘bacterial aid are the 
influential contributors, fossils of Bottom-living 
forms being absent, A further hypothesis con- 
cerns B troleum and suggests the silicified 
wood of Dinter ooarpran ag a possible mother- 
substance, a theory which has recently 
the critical attention of L. Dudley-Stamp. . Thus 
we reach the author's ‘six points’ for the oil 
geologist, wherein attention is directed to dolo- 
mitissd limestones, as above outlined, to foramins 
feral or diatomaceous shales minus bottom-living 
fossils (diftoms have lately been discounted by 
American geologists as heing fundamental im the 
mother-substance of the classical example, 
the Monterey Shale of California), the lateral varia- 
tion of @oal seams through torbanite to oil-shale or 


into liquid petroleum (given suitable carbon ratios, 
pe 


‘and geological circumstances), the fossil wood 
origin of petroleum theory, and lastly, the associa- 
tion of oil with spinal disturbed marine coals. 

A penultimate digression discourses on oil in 
Great Britain (an unhappy subject), future de- 
velopment in Burma, ibilities in north-west 
India and Australia. e valedictory is, curiously, 
on “Speculative Geology.” But surely the whole 
book is essentially this? At all events, given a 
similar frame of mind, the reader will probably 
not find his time wasted. : 


Popular Astronomy. 


e 
eHodern Astrononty : tts Rise and Progress. By Dr. 
Hector herson. Pp. vii+196. (London: 
Oxford University Press, 1926.) . 6s. net. 


Tms little book consista of a series of ten lectures 
delivered by the author as Thomson® lecturer in 
natural science for the session 1925-26 at the 
Aberdeen United „Free Churph College. “Ibe sub- 
ject matter of modern descriptive and ee 
astronomy is treated historically, particular - 
tioy being given to those ideas of earlier etimes 
from which mod ideas have most directly 
"a The period ĉovered by the syrvey 

from the time of Copernicus up to.the 
present day. Prominence is given to the views, 
not only of the recognised İbaders in the bject, 
but also of some of those whose conclusions are 
&ps, not 


— 
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yecdived the əttention which they deserve. Quota- 
tiong occur frequently throughout the book. 

_ The treatment is lucid, jnteresting, and im the 

main accurate, and the book should prove ‘useful, 
espécially to amateurs with little time for a detailed 
study of the subject.. Those with a slight previoug 
know of astronomical ideas and nomenclature 

° will e the greatest benefit from ite perusal. 
There are a few foistakes 
fmportance, but should 
future editions. Thus on p, 


removed in possible 
it is stated that 


Lebedeff. verified the law of radiatiom pressure, and 
on p. 123 Eddington’s theoretical researches are 
said to hve con the pulsation hypothesis af 

produced 


we „variation. The book is w 
dnd pleasant to Handle, but would have been much 
improved if the proofs had begn read more carefully. 
There are seyeral misprints which make meaning- 
lees the sentences in which they occur, and in one 


instance at last (p°110) a faJae meaning is given 
when the distance of 61 fae recorded as about 
forty million (insteade,of billion) miles. On the 


whole, howevet, the’ book is su tially trust- 


¢ worthy, and can be recommended to those requiring 


- interpolated rather unnecessarily. 


a bddk of ita type. ' 


(J) The Romance of Comets. By ‘Proctor. 
Pp. xii + 210 +16 plates. (New York and 
London: Harper ana B 

(2) Legends of the Sun and Moon. By Mary Proctor. 
Pp. 159. (London, Calcutta and Sydney : George 
G. Harrap and Co., Ltd., 1926.) le. 3d. 

ee oe of Comets”’ is essentially a 

k for eisure reading , and is written primarily 
gor those possessing Keto or no a of 
elemen: astronomy. Throughout, considerable 
space is devoted to anecdotes and reminiscences, 


- ntost af which contribute materially.to the read- 


ableness of the book, although one or two'are 
j The titles of 
the nme chapters indicate the scope of the contenta, 


> a8, for example, (1) comets as portenta, (4) comets 


~ 


in , (6) return of Halley's Comet in 1910, 
(8) meteor streams. Chap. ii., “ Comet-Hunting 
as a Hobby,” which contains a delightful account 
by the late Prof. Barnard of.“ The house that was 


. built with comets,” should wm more than one 


reager to the ranks of amateur astronomers. 


In spite of the use of simple larfguage and severab 
helptal 


analogies, some passages age obscure or 
i . 15, 83-84, 95, 121). 
The introduction of “ Hints for Amateur Photo- 
‘grephers,” epp. 83-91, is somewhat pointless, as 
the reader on perusal will be led to mfes that the 
equipmeat required for cometary photography lies 
far beyond his means’ A few misprints have been 
the most important being in the footnote 
on p. 125—for 1985 
Saray to ad, and the illustrations are . 
the whole, it may be said’ that this book will 
be read with pleasure and interest by those wh8 
wish for a simpl account of these remarkable 
object to which astronomers ‘have devoted so 
much seudy and patient observation since the time 
-of Edmunt Halley. : 
© 
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aoe are not of the first 


ros., 1926.) ° ¥s. 6d. nets 


read 1985. The type is 


(2) In “ Legends of the Sun and Moor” Miss 
Procter has produced for young readers an interest- 
ing collection of myths, superstiéions, and customs 
ee ee chiefly to the sup and moon. 


Relativity. ° 
(1) Readable Relativity : a Book for ag pine 
don : 


By Clement V. Durell. . vii + 146. 
G.eBef and Sons, Ltd., 1926.) 3s. 6d. net. 


(2) From Kant to „Einstein. By Hervey de 
Montmorency. Pp. iii+39. (Cambridge: W. 
Heffer and Sons, Ltd.; London: Synpkn, 


Marshall and Co., btq., 1926.) 28. d. net. 

(1) Tue title of Mr. Durell’s book is gpmewhat 
misleading. *The book is readable only to those 
whose familiarity with algebra approaching matricu- 
lation standard is very intimate, for it abounds in 
esimple Pakana formals. Hgwever, for. such 
inquirers it is certainly very readable, and is one 
of the best expositions of kind that we have 
seen.e The fundamental principles of the theory, 
are very olearly lained, and almost every 
general statement is illustrated by a good numerical 
example, for which many ers will be very 
cratetal Each chapter concludes with a number 
of test questions, of which the answers are given 
At the end of the book. - aay treatment m 

is perhaps too detailed ; thus the deduction of the 
Tita rerald_Lorents equations of transformation 
occupies eleven although mathematical, 
sym ae E OOR 
ground has previously been covered. This tends 
to obsoure rather than to illuminate. 

We must dissent from Mr. Durell’s statements 
that the progress of modern astronomy “is due 
entirely to the successive aids that inventions 
have given in supplementing ae heal of naked 
eyes and naked hands” {p. 8) that whenever 

e separation between two events is real, “ there 
is some causal connection between the events ” 
(p. 77). On the whole, however, the book has 
given us Brow pleasure, and can be confidently re- . 
commended as & trustworthy and eee ide 
to Einstein’s theory. -This applies partic foe 
the account of the restricted theory of relativity, 
to which bout five-sixths of the book is devoted. 


(2) Mr. de Montmorency’s book a to be a 
not vo F intelligible’ attempt to ju Einstein’s 
theory relativity by the stan of Kant’s 


philosophy. As he puts it: “Kant’s doctrines 
may serve as a canon for judging Hinstem’s pro- 
positions.” The chief point seems to be that time 
cannot be “ subordinate to space,” as Mmkowaki - 
and Einstein are ssid to make it. Mr. de Mont- 
morenoy insists upon the fact that Einstein is not 
a sian er Saree (without, however, apparently 
ie eae t his theory is a scientific and not 4 
metaphysical one); he states that if he were, 


“he would ghoose’ his ee r carg,” 
and asserts that “many of Kinstein’s arguments 
are open to criticiam and contain internal evidence 
of oareleasness.”’ These remarks, however, fail 
to much weight when their author tells us 
that “ Nonon accountea for the orbit of a planet 


ig 9 
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EN ita path eis the resultant of two forces; | account of the theory of each experient is gi 
(1)-the force from which its initial velocity was | and the laboratory instructions are formulated in 
derived ; (2) the roe of gravity pulling it towards | unusually specific and detailed way. This method 
the sun.” Wheh, a little later, we read that | is defended by the aifthors, who point out that ° 
plane Cartesian ‘equations “are always in two | even imstructions such as these are not too easily 
unknown quantities and of the second degree,” | followed by & student entering on an unfamiliar 
and that by introducing a third co-ordingte we | field of manipulation. One question, however, 
can form the equation to a spiral which “ will be | suggests itself: Doge the carefully drilled student e 
in three unknown quantities and of the third | turned out from a modern highly uipped “and 
degree,” our respect for his criticism dwmdĦe to | carefully o ised ldboråtory possess the initiative 
vanishing point. The book Soncludes with an | and resource of his fess fortunate predecessor, who 
appendix consisting of “a few Lorentz-Eimstein | was ‘thrown ia et tHe deep end’? Granting the 


equatiens of transformation.” ° H.D. position assumed by the authpra, the *book is 

-° excellent and well planned, coataining many novel 

n Laboratory Rhysics. and ingenious ae ial erences may 

° i be e of an experiment tor ing the*accelera- 

au acing Gon hau ele pa oe tion due to gravity by means of a freely falling 

Co Lid. 1927.) 10s. 6d E weight, the position°of which is istered on & 

-E eet anaes ae TUN eg e| strip of paper by electric sparks jump g at regular 
Vacuum technique is becoming as popular a subject | intervals 


; ° ° 
as relativity? but it offers less scape for originality The statement on” 211 that the Nicol prism 
of treatment. Dr. Kaye’s book, contai his | was ivented*by “the Gegman physicist icol”’ 
Cantor Lectures, is later than the others, and there- | requirés correction. William Nicol of Edinburgh, 
fore contains a few thdt his predecessors | who describes himself as a lecturer on natural e 
omit ; it is shorter, an therefore omita many | philosophy, published a description of bis lagesin 
things that they contain. It seems to be equally | prism in the Edinburgh New hilosophical . p ° 
acourate ; the section on vacuum pumpe—not in | in 1829. ° a 

a opinion the most important ae of the 

subject—is especially complete. e question |e a i mist 

= whether it meets any demand not yet ada uately piers: espa a RA 


met is one for the publishers rather than or’ the | General Inorganic Chemistry. By Prof. M. Cannon 
reviewer. Sneed. . vit B74. ( n, New York and 


. London : inn and Co., 1926.) 12s. net. 
otes on Practical Physics: for Junio? Students. | Tam author has made an excellent attempt to 
By Prof. C. &. Barkla and Dr. G. A. oae ‘reach a proper balarfce between aearinure and 
| Second edition. Pp.xii +119. (London and Edip- | theoretical matter” in this work, and althoug® 
burgh : Gurney and Jackson, 1926.) 68. 6denet. | undue prominence "ia gi to the work of the 
Tuu second edition of the “Notes on Practical | American Chemical Warfare Service, the bogk 
Physics ” used by junior students in the University | provides a good introduction to the subject. The 
of Edinburgh does not differ greatly from the first. | description of the commoner elementa, though not 
Some experiments have been added in the section | overloaded with detail, deals with esential pomts, 
on electricity, and corrections have been made. | and the simple diagrams, ol eas those of in- 
There is an interesting section on treatment of | dustrial processes, are admirable. Brief accounts 
observations and determination of error—a some- | are also given of many of the rarer elements. This 
what unusual fgature in a book of this standard, | descriptive work is relieved at intervals by short 
but one which is to be welcomed. The tables of | ‘historical notes, with excellent full-page portraits 
physical constants at the end of the volwme might | of outstanding personalities, and by chapters on 
be revised and brought up-to-date. such topics as electrolytic dissociation, the ade dake 3 
; ef the atom, thermochemistry, ionic equilibria, 
General Physics for the Laboratory. By Prof. | colloids, chepistry in liting processes, radio- 
mee W. Taytor, William W. Watson and Prof. | activity, eto. The beginner may „be confused by e 
Carl E. Howe. Pp. vi +247. (Boston, New York | the use of the two fnita of volume, the cubic 
and London: Ginn and Co., 1926.) 2.40 dollars. | oantimetre and the millilitre, and by thg inacourgte , 


Tae feature of this attractive volume which fiwt | definition on p. 125 of atomic weight as, the least 
compels the readers attention is the excelent weight, of the element in a molar volupe. Nor 
series of half-tone illustrations from photographs, | will he easily the difference between, an 
showing the apparatus set up, ready for use, in- ordinary current of positive electricity and the « 
cluding all minor auxiliary instruments. The | current of electrons on p. 642, but on the whole 
authors point out that this plan does away ith ‘the style is clear. i E 
the necessity for a detailed description of the No misprints have been. notef, but there are a 
ss coe fov grammatical faults, e.g. ‘there are a great 
e book forms a text-book of practical physics | variety of them’ (p. 480). Suck words as ‘ typal,’ 
containing nearly fifty experiments covering «6 | “i omogeneous,’ and ‘reactant’ have an un- 
course such as might be followed by a student | familiar sound. Aluminium and niton been 
working for a paas degree in Great Britain. An | re-named aluminum and radon, whils® elements e 


~ 
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Sah ys ee Se 
Nos. 43, 61, and 75 are boldly called masurium, | scheme of analysis easy to follows The béok floes 


um, and rhenium respectively, and a formula 


is given for the still’ unknown car te of alu- 
minium. è 7 ° 
A Tert-Book of Inorganic airy. Edited by 


Dr. J. Newton Friend. (Griffin’s Scientific Text- 
Books.) Vol. 3, Part 2: Beryllium and its Oon- 
geners. By Joshua’ C: Grefory and Dr. May 
. Sybil Burr (née Leslie). e Ppexxvi +342. 18s. net. 


ol. 7, Part 3: im and its pts nk 
By Reece H. Vallance and gr A. El ae 
Pp. xavi + 880. 18s. fet. ndon: Charles 
Griffin and Co.,Ltd., 1926.) ? 
Tr ale sections of Dr. Friend’s “ Text- 

o ic Chemistry ” deal respectively 
with (i) o. magnesium, zinc, cadmium, 
mercury, and (ii) chromium, nfolybdenum, tungsten, 
and uraniura. They conform so closely to the 
pattern already established by earlier volumes of 
the series that very little speck comment is called 
for. Į may, howevey, be said thit the ype to 
which the successive volumes conform in- 
creasing definiteness is that of a work of reference, 
whieb contains an array of facta which makes it 
almost impossible for the casual reader to dis- 
@ver any sections which oan be read consecutively 


with any degree of enjoyment. For, this reason, 
indeed, it appears likel that many of those who 
T aay at their value the merita af the 
“ Text-book ” will put the new volumes in their 
appropriate A aig on the shelf without attempti 
to ‘read’ them, but with the definite object 
referring to them when a suitable opportunity 
arises. It may perhaps be regretted that the 
Peneral editor of the series has discouraged his 
contributors from ‘letting themselves go,’ sinde 
tke whole work might have been transformed b 
the introduction of a number of chapters in whi 
the individuality of the authors was allowed to 
stand out, especially when dealing with the more 


exhilarating topics. 

A Systematic Qualitative Ghemical Analysis : 
Theorgucal and Practical 
Reactions of the more common Ions of Inorganic 
Substanses. By Prof. Geo. W. Sears. Second 

ition, revised. Pp. x +165. (New York: 
ohn Wiley and Sons, Ino. ; Lendon : Chapman 
and Hall, Ltd., 19269 10s. net. 


e 

Tas book commences with a brief account of the 
ionic theory of solution together with the laws of 
mags action and solubility products, and continues 
with the earan analysis of cations and, finally, 
anions. e subject Pattee contains np new 
methods of “analysis, hut is based on the methods 
of ‘Kreadwell and similar standard works. The 
first ection, dealing with mass action and solubility 
products, hasbeen well written and is easily under- 

The later sections, however, are in places 
somewhat confusing to the, beginner. Statement® 
such as “‘ treat thô filtrate by (10) and the reaidue 
by (2 9.),” or “ treat the filtrate by (20). If there 
is & rem@idue .. .-treat by (7),” which are very_ 
common éhroughout the book, do not make the 

© t 


e 
i 


a 


Study of Analytical 


not sgem to have any advantage either in price or 
subject matter over the numer@us other works on 
this subject, j ; 


. Organic Chemistry. 

A Students Manual of Organic Ohe 

Hsnve and Quanitaiive. By Prof. J. F. 

orpe and Prof, M. A. Whiteley. Reissue with 

Ap ix on New Methods of Onan Analysis, 

by H. ter Meulen and J. EPER . Pp. x +250. 

Tondon, Longmans, Green and Co.,Ltd 1928.) 
Os. net. ° 

Tr is an indigation of the value of this Work that 


a reprint has ben required so soon. The new . 


issue differs from the original folume reviewed in 
o NATURE, Nov. 14, 1925, p- 707, in one particular 
only. At the end of the book thre is aided an 
ape of 41 .pages by M. ter Meulen and J. 
eslinga on improved methods of ultimate analysis. 
These authors find that, if manganese dioxide is 
used instead of copper oxide, a lower temperature 
of combustion can be €mployed with resultant 
economy in tubes, etc. They. describe a method 
whereby oxygen can be estimated by hydrogenation 


and & Lion a8 water, allowance being made for 
“un: carbon dioxide which is absorbed by 
soda lime. Nitrogen is estimated either by hydro- 


genation, using powdered nidkel at 250° as a catalyst 
and titration of the ammonia produced, or by 
combustion with manganese dioxide and collection 
a8 ni Similarly, sulphur and the hal 

arg estimated by De to the volatile 
agids. From the partic given, several of the 
methods seem a considerable advance on those 
usually employed. The reviewer again recom- 
mends this tie all students. 


Theoretical te Chemistry. By Dr. Francis 
Arnall and as W. H . Part 1. ; 
Xi +872. (London: J. and A. Churchill, 1926.) 
10s. 6d. net. : 


Tas book has been written on the usual lines of 
organic chemistry text-books, but suffers from a 
deatre to fnclude too much-information in too small 
a space. An endeavour is made to teach organic. 
chemistry from the beginning to pass 
standard in 360 pages. The result is that a 
certain amount of explanatory ‘matter has been 
omitted and the student will probably fail to obtain 
a clear and intimate knowledge of the subject 
without further assistance. For students prepar- 
inge for examinations it is,e however, eminently 
suitable, since it is remarkably extensive in scope, 
contains nothing unessential, and is quite up-to- 
date. ` Not only are eee types of organio 
contpounds described with the reactions, identifica- 
tion, and eommercial application of éheir simpler 
representatives, but also there are chapters on 
thesis, isomerism, tautomerism, sterecisomerism, 


timate analysis, molecular weight determination ` 


and estimation of typical groups. We have noticed 
that while ~ description of synthol is given, no 


mentior is madeef the more ae commercial 
synthesis of methyl aloohol. e description of 
methylated spirity (p. 53) is inaccurate. Other 
errors noted are the formuls of nitrolme (p. 98), 
enyl ide dichloride 103), citrio acid 
nET e acid (p. 318), while Liebermann 
18 ee on p. 121. a 
Dyestuffs and Coal-Tar Products: their Chemistry, 


Manufacture and Appltation. B 
Beacall, Dr. F. Challenger, Dr. Geoffrey Martin 


"and Dr. Henry J. S. Sand. (Based on Chapters- 
Manufacturing 


appegring in “ Industrial and 
emistrý : ic.”) Fourth edition HE 
(Manuals of Chemical Ay Bock 1.) and Boa, 


168. London: Crosby Poo 

1926.) 16s. net. 
ease Sik Shae Bess aie Oh ead 
ohemjcal technology compiled with the object of 
giving concise but sufficient information ee 
the manufacture and ‘htilisation ef chemical 
ducts of great industrial importance. The, 
edition was produced during the critical year of 
1915, when “ the lack of an Englisif book on the 
subject; the sudden of the supply of 
German fine chemicals, e preparations of the 
British Government for the establishment on a 
large scalo of the synthetic dye industry im this 
country, all combined to provide o and” 
justification for the appearance of the book.” The 
authors were not disappointed in their object; the 
book met with a ready appreciation, and has now 
reached ita fourth edition. 

Within the limita of 156 pages a mass of valuable 
and accurate information is comprised 
with : (1) coal tar and coal-tar products; (2) the 
synthetic colouring matters’; (3) na dye- 
stuffs ; (4) the dyeing and colour-prnting in- 
siete _(5) modern inks ; (6) saccharin and other 

chemicals; (7 ) modern synthetic Cieni 
aid (8) photographic chemicals, Each of 
eight chapters is prefaced by a list of the titles and 
authors of dalai works on the subject dealt 
with therein, and contains a short historical or 
descriptive intrgduction, and usually also some 
statistical data. 

In the preface to this: edition the autors refer 
to the strenuous efforts that have been made since 
1915 m Great Britain and other industrial countries 
to establish dyestuffs and allied -industries on a 
i commensurate with national needs; and 

ey e ee ee 
canst a far as is posaible within the modest 
limits of their book. A critical examination af 
the new edition frome this eae of view is on he 
whole a Epon 


or example, the a ‘of ketones (p. 22 
gaccharin (p. 125), and of indigo (p.. (p. 22), of 
further, no statistical data later thgn, 1913 are 
included. But thia book is evidently not written 
for the critical reader, otherwise the fairly numerous 
errors in nomenclature and formule that crept into 
the first edition could not have escaped correction 
in the fourth. ° 
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ClinicaleLaboratory Methods. ° e 


A Manual of Clinical 
Use gp 
A. Pp. 287. (London: 
ton, 1926.) 12s. 6d. net. 
It is regrettable that the value of elinical laboratory 
Investigations is not ‘realised by many phywicigns ; ° 
anæmis is kometimes tregted for months without a 
blood-count having Been carried out; dyspepticd 
are rarely given a re before necessity com pels 
them to be ref or consultant, and 
many cases of nervous and menéal disorder reach 
a comparatively advanced stage befor’ lumbar 
puncture is performed. It is easy to find the 
reasons for this neglect. Thes*av Sai 
Bic oa has little time to spare for a bora- 
at ig frequently prohibits consultation 
wi ologist. There are, however, Prag 
a aia iph can emily arti rapi y 
the The 


carried N ine practitioner . 
object of duffe’s boak is to indicate those 
which dre likely to be of value and to assist in the 


interpretation of their results. There could not be 
a better manual for the physician who is wing 
to devote a little time to laboratory work. 


Of particular interes? are the chapters on the ~ 


opa ment, f the laboratory and home-made 
tory” devices, though the limitation of the 
use. of such an instrument as the Basen orn 
colorimeter must be borne in mind. Th Pi 
ment of the book is that usually adopted for 
laboratery manuals ; -there are chapters on urme, 
hlood, ee contents cerebro-spinal fluid, eto., 
in whioh the a propriate 
individual methods are given under each h 
the object being to indicate only those most likely 
to be of value to the praotitioner. The discussion 
of the resulta and their interpretation is valuable, 
but more streas might have been laid on the 
association of the presence of lactic acid with 
achlorhydria in the diagnosis of gastric cancer. 
The indexing is not very complete, but a list of 
common diseases and climi conditions with 
laboratory investigations wil? be a 


ane Srp to the p — 


Laboratory Outlines in and Immu 
e By Prof. John €. Norton and Prof. I. 8. F 
. vii + 114. (Chicagé, Hl.: University of 
icago Prefs ; London: Cambridge University 
Prees, 1926.) ‘10s. net. 


Tam matter of this small bòok is in strict adoqrd 
with ita title; it is a e of wark for a 
course of instruction in iology, ae and 
immunol Few details @f actual” aro 
given, the book is essentially one a tore the 
teacher and may be a helpful fo pa to him, thgugh 
df course any teacher worthy the name will arrange 
his own courses of irfstruction. The sections seem 
t® be well devised and to cover most of the probfems 
of pathological and medical bact&riology, Dat t agri- 
cultural bacteriology is scarcely touched., 
contenta conform with American practice p “thus, 


tests are described. Fey, 


we find no mentog of “ carbolio asid costicienta | a 


+ 
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der disinfection, or of the “ Dreyer method ” 
under agglutination. Directions are given for the 
preparation of the dye for Leishman’s stain, which 
is now stocked by all deal@rs, and the impression 
ig given that students are unrestricted in the per- 
formance of iments on animals. A book of 
this kind must necessarily-have a limited circula- 


- tion, hegoo perhaps ityhigh oogt. R. T. H. 
`” Technical Elettricity. 
Electric Circuit Theory and the i Calculus. 
hepa R. Carson. .ix+19/. (New York: 
oGragr-Hill Bok Co., Inc.; London: McGraw- 


Hill Publishing Co., Ltd., 1926.) 16s. net. 


THis bosk is the,outcome of a course of lectures 
iven by the author in 1925 to the University of 
eonsylvania. After a brief fhtroduoction to electric 

circuit theory, a critical ition is given of the 

Heaviside operational caloulus. It is pointed out 

that Heaviside’s method is knôwn to and employed 

by only a few ialista. This is y due to 
the intrinsic difficulties of the subject and to 
obscurities in Heaviside’s own exposition, In the 
present work the Heaviside rules are deduced from 

an integral equation. . 

a The second part of the book deals with the 

Had ig of current and voltage in transmission 
ines and wave filters. The simplest of*the trans 
mission systems is the non-imductive cable, the 
theory af which was given in Kelvins early work 
on. the ibility of trans-Atlantic telegraphy. In 
a t the physical phenomena can be studied 


oad as the author shows, when we consider an 


infinitely long cable. We &re sorry that the akin 
Sffect in cylindrical cables and the eddy current 
losses in them are not dealt with, as they give such 
am excellent illustration of Heaviside’s methods. 
The author oonsiders that Heaviside over- 
estimated the value of power series in solving 
problems. In particular he objects to Heaviside 
criticising those mathematicians who prefer solu- 
tions in the form of definite integrals. tt is possible 
that power-series solutions have only & restricted 
utility im some cases and that definite integrals 
have proved useful when suitable tables are avail- 
able. Wé think, nevertheless, that Heaviside’s 
ocritipiam was justified. Poisson, for example, ex- 
ressed the capacity coefficients ef two spheres ag 
efinite integrals, and “Dr. Barnes, now Bishop of 
Birmingham, ressed them as double gamma 
functions, but when engméers want their values 


è they aso sepes formulw-or interpolate from Kelvin’s 
tab 


o8. e book can be recommended to mathe- 
maticgl physicists. i 
Altérnating Ourrent® Rectification and Allied Prob- 

lems: a Mathematical and Practical Treatment 
from the Engineering View-Point. By L. BeW, 
Jolley. Sébonde edition, reyised and enlarged. 
Pp. xxii +472 +27 plates. (London: Chapmag 
and Hall, Ltd., 1926.) 30s. net. : 
WE were pleased to see that a second edition 
of thfa, book has now been published. _ Whilst 


' èe alternating current seems to be almost universally 
e 


used in large power stations, theresis a considerable 
demand for direct current for auxiliary and cofitrol 
circuits. To ses this curregt it is now usual 
to employ some form of rectifying apparatus. The 
rectified current is a , and it is 
necessary to know the magnitudesof the ripple in 
it. The author, therefore, startes by gi an 
account of Fourier’s theorem and the methods 
employed in practice to find the harmonics. From 
the engfheer’s point of view this chapter will be 
found very satisfactory. > 

Recent improvements in the design and manu- 
facture of kinds of rectifiers have beeg noted 
in this edition. These also three new chapters 
on the installation af fhermicnic rectifiers, on 
radio sup liga, and on inverters. It is pdinted out 
that while the rfercury rectifier is essentially a 


heavy current low-voltage deFice, the thermionic 
ifier is a high-voltage device, and can only be 
efficiently when the rectified voltdge is of 


the order of thoysands of volta. ° 

The chapter on radio supplies will be of mterest 
to afl broadcast receivers. When the house is 
supplied by atterrfating ourrent, a rectifier can be 

to charge the batferies generally used with 

a receiving set. In most cases the interest 
annum on the capital outlay of a rectifier is leas 
than the cost per annum of charging the batteries 
"by sending them to a local contractor. Where 
direct current supply is available, the ing © 
can be easily done, but care must be taken not to 
earth the companies’ mains. This can be provided 
against by inserting a two-microfarad condenser 
between the radio set and the earth. 


Ef&ments of Alternating Currents and Alternaiing- 

“current Apparatus. By Prof. J. L. Beaver. 
Pp. 370. (New York and London: Longmans, 
Green and Co., Ltd., 1926.) 18s. net. 


THs book proves that alternating-ourrent theory 
is settling down into orthodox Imes. It is written 
pary to help the average student and partly to 

elp the more ambitious student who is anxious to 
master the complete theory. Numerous examples 
are given at the end of many of the chapters which 
the o under will not have’ much difficulty 
in doing.¢ There is a ‘snap’ about some of these 
questions which we miss in Great Britain. For 


example, p. 67: “ Prove that Le =. ... =what?” 


p. 213: “ The exciting current % what per cent. 
of the name-plate current f ” 
The capacitance (capacity) of a conductor is 
Gplined, but the capacitance of a condenser is not. 
do not agree with the guthor when he says 
that effective current, effective voltage, and average 
power are not ordinary braical quantities and 
cannot be handled by ordinary algebraical sah te 
We®* think that they are ectly real numbers. 
If we to combine arias; purrents and 
vol , we have to use the parallelogram law, but 
the effective values of the components and ther 
resultants are real numbers. ‘The author has been 
successful in simplifying considerably the theory 
ef polyphase currentg and machines. If we neglect 


the ‘losses’ in æ machine we get as & Tule, & clear 


' ideg of te T of its working, and we. can 
then gradually bwld up a more accurate theory. 
This method is to be commended. 

Use of Electric Power. 
Electric Trains. By R. E. Dickinson. Pp m+ 


292. (London: Edward Arnold and Co., 1927.) 


16s. net. á e 
a ulate eee id state of 
evelopment as electric traction, and there are few 
in whioh the literature of the subject 1g, compara- 
tively ing, 80 small. Some of these books are 
quite out-of-date; others*are too advanced, de- 
manding a knowledge ôf mathematica that few 
possess; and others contain little ond a great 
mass of statistics end data which, while useful to 
the specialist, are of little help to students and 
ordittary railway engineers. This book is men 
written for ¿he latte two classes and will prove 
hel z 
o meet the ever-growing competition of *tram- 
way and motor-bus traffic, 1t isenecessary to speed 
up the trains on suburban linee. With steam- 
hauled trains the acceleration is rarely so great as 
“half a mile per hour” per second, whereas ane 
‘acceleration of 1-6 m.p-h. per second can easily be 


obtained by electric traction. Slipping of the |, 


wheels takes place much more readily with steam-~ 
operated trains, owing to the stats | pains 

o tractive force. ere is also m leas wear 
of the rails when the trains are operated electrically. 

The author’s chapter on the mechanics of tram 
movement can be readily understood by any one 
having an elementary Podwiedee of mechanics. 
The control systems and the methods of makifg 
rheostatic caloulations are clearly described. Tram 
resistance curves are given, 50 that even although 
this resistance varies considerably with local con- 
ditions, useful approximations can be made. It 
will be remembered that the Advisory Committee 
appointed by the British Ministry of Transport 
reported in favour of standardising the supply 
ee at 1500 volts direct current. From the 

ta given, it*appears that in practice modern 
railway engineers prefer this system to ghe Bingle- 
phase system. 
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review, but it is by no means an austive trest- 
ment of the subject. For example, little or no 


reference is made to compressed air (an important 

omission) or to ventilating machinery., Nor is any * 

attempt made to describe banking out or screening 

arrangements at the surface, amongst which certain 
modern devices such as decking, machinery are of 

great interest at thg’ present, time. à 
Little attempt is madé to explain the mech&pics 

of the machi deaerib&d. e chapter on wind- 

ing engines would have had more value had moment 
diagrams been giver for 
winding engind, and the chapters on pumping 
would have been similarly ,improved ehad the 
characteristic curves of the different types of 
pumps been illustrated. In the descriptions ef 
electrical plant there is no reference to the syn- 

chrogous induction motor, or to the cascade, or A.C. 

oommutator motor. The book indeéd ap to 

be largely a collection of catalegue descriptions and 
illustrations of a mdéilley of types of apparatus. It 
contains a cofsiderable mags of asetil information 
badly °di . The use of many photographs 
showing external details only, and the lack of 
diagrams illustrating important features, migtates 
against its usefulness. Moreover, the invidious 
ractice of singling outethe names of certain firrgs 
or Pon ial mention is to be deprecated. 

At the nd is given supplementary information 
on the various chapters, but it is dificult to under- 
stand why these were not included in the chapters 
themselves. Appendices giving useful information 
as to flnctuations in costa of materials, wages, etc., 
are given, but their connexion with the subject 
matter of the book if not clear. The book con- 
tains useful information but will have 4 limitd 
utility. ~ Dovaras Hay. 

Miscellany. 

Organised Publication: a Connected Serves of Pro- 
posals relating to the Publication ande. Record of | 
Scientific and Technical Information. By J. F. 
Pownall. “Pp. 91. (London: Elliot Stock, 
1926.) 5s. net. | 

Mr, POWNALL’8 work is a pléa for the international 

standardisation of scientific literatureein respect 


of BIzB, of orations of sheet or 
leat, Saa i A 


The Use of Power in Colliery Working : a Treatise on |*,7 international code, and the prefixing of the 


Mining Costs and Machinery Designs and Manage- 
ment. By J6&hn oar Pp. xxviii + 580. 
erby, 1 


(London: H. F. and G. Wi 926.) 408. net. 


Durme the past twenty-five years, mining engineer 
ing has been revolutionised by the substitution®*of 
power for hind Jabofr in the majority of the opera- 
tions involved in the winning and working of 
collieries, and we seem to be within sight of the 
time when the pick and the shovel will have a place 
in the museum only. It is perhaps mevitable that 
the advent*of machinery should have led to 4 
slackening of physical effort on the part of the 
manual worker, so that the net result is that the 
output per man-shift has remained stationary. 
Some idea of the variety of machinery at the com- 
mand of the miner is givert by thee book under 
° í i 
© e * 


standardised® subject headings to each article. 
Scientific literature, in short, is to ‘be built up from 
standardised units to be circulated temporatily in 
volume form, but ultimately to be résolved nto 
unit form and to be housed in ps aa Slated 
Within recent. Boye progregs has been 
made in the direction of the standardisation of the 
of the higher class of scientific periodicals, 

(Poan as regards the quarto and octavo sizes. As 
the movement apppars to havesslowed down, it is 
eprobable that scientific workers are content, with 
tHe progress realised and that present methods of 
publishing the Proceedings, eto., of the learned 


societies are cient for economical filing. It 


is, of *course, difficult to say precisely Show far, - 


size standardisation should be pushed ? but if is 
© 


the principal type® of 7 


` 
s 


tolerably clear that works of the same bibliograph- 


thal type ànå ` with the*same or te 
subject matter should be issued in substantially 
the same size and style. The Patent Officegof the 


world have long accepted the imp. 8vo size for 
their specifications—with great benefit to their 
users ; ‘but trade catalogues continue to be issued 


ain b folio and other strange sizes whioh defy 


classification ang shelf ærrangement. Whe trend 
sf book olassification is® noedoubt, toward uni- 
ae e but this is due, net to any great or 

enthusiasm éor uniformity p n the of 
Eo but their abprecatoa of the fact 
that adwanoed emes of book alas onion == 


* and nowadays elementary schemes are retained 


quly in the ap Seeger emanate from 
libraries whi the requisite material, 
training, and financial suppert. It is, however, 
doubtful whether those advanced schemes of 
classification are suifable for-the analytical treat- 


~ ment of the contents of periodicals. 


until more than ten years later, the 


Mr. Pownall has, we think, co®cerftrated his 
attention too closely the mechanics of classi- 
fication. His pro far beyond the merits 
of thp case which undoubtedly exista for further 
standardisation. Publishers have to consider the 

ishes and prejudices of their clients. No book- 
lover would accept a book which contained, in 
addition to the wounds inflicted by mađhine sewing,. 
the standardised perforations of pha Pownall. 


‘The Radelsffe I nfirmary. By Alexander George 
Gibson. . +316. (London: Oxford Uni- 
versity Prees, 1926.) 188. net. o 

Dr. A. G. GIBSON, who fop oe roars has been 

attached to the staff of the Ratcliffe 

Oxford, has given us in the present volume a live y 

and richly documented account of the history, 

ment, staff, and activities of this institu- 

tion. Founded in 1759, but not opened to patients 
oliffe 
been one of the leading 
provincial hospitals in England, and, owing to ita 
association rite the beets of Oxford, occupies 

& prominent pogition in medical education. From 

the very’ first it was recognised that the Infirmary 

was to provide opportunities for the study of 

e disease for the future medical graduate. In 1918 

the teaching of pathology as a university subject 

was inaugurated by Sig John Burdon Sanderson® 
with the result that considerable impnevement took 

Se in the mortuary accommodation at the Infir- 

Since the War the whole of the medical staff 
of o nit has contributed towards university 
teaching, including the Regius professor eof medl- 
cine, whobogupies the of consulting physician. 

T8 many the most ‘attractive part of ois work 


has mail 


* will Be the biographies of the various members of 


e Lofirmary,, SU 


the medical staff, which numbered am others , 
John ane J gs Pele, Charle Daubeny, illiam ° 


Greenhill, Sir Soland, d, George Rolleston 
ande Sir Willian 


chapter we learn that within the last forty years 
several new d ents have been added to the 
as the Dental Department in 
za a 
e 


_— 
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-@ brief review of shipbuilding 


From the concluding” 


e 
Prete a Ort Dray T, ETE Grann, Lame, Deroy 


1886, the Dermatological and far, Nose, and 
Throst Departménta in 1906, the aia) 

ment in 1907, the ‘Pathologiggl De partment a 
1918, and the Orth i Noulogioal 
partments i in ~ apponit oe ee 
other items, lista of legacies from 1781 to the present 
time, reachers of the Radcliffe Infirmary sermon 
from I771 to 1862, and members of the committee 
of ment from 1848 to 1921. 


Shi ng and ohne ‘Shipbuilding Industry. By 
Mitchell. tofan’s Common Commoditi 
and Industries arian Pp. xi+116. (London : 


Bir Isaac Pitman and Sons, Ltd., n.a) $s. net. 


For the student of natal architecture and, ship- 

building there are m&ny *taxt-books. With these 
this little vdlume is not intended to compete. 
It is written almost entirely fer the layman who 
wishes to gain an insight into the position of the 
*shipbuilding TET the organisation of a “ship- - 
haste and the involwed in tke designing, 

uilding, and fi -out of ships. In many mdus-. 
tries there are technical matters of general interest, 
and here the seader will find clear explanations of 
some of the methods of the drawing office and 
building alip. 

The author is himself a shipyard manager and 
also a teacher, and the headings of some of the 
ehapters indicate his method of treatment. After 
statistics, he deals 
in turn with of ships, the shipyard, the design- 
ing and the building, launching, and maintenanoe 
of shi There are few more anxious moments 
than those prior to a launch. A mishap may be 
disastrous, a8 was the case of the T 
latfnched on the Thames in 1874. Mac , who 
launched so many fine ships at Blackwall, used to 
say that he never thought of a launch without the 
Independencia appearing like a phantom before his 
eyes. As Mr. Michell a pays, launching a ship is not 
& , Pretty -prety retty ’ spectacle got up as an episode in 
ita career, but “ the real matter is the serious prob- 
lem of shifting a wei t of some thousands of tons 
through several hun feet by means of innumer- 
able pieces of wood and a few hundredweighta af 
soft soap and tallow.” His deséription of the 
ees is gmployed is one of the most interesting 


maa the Aeroplane. By Capt. J. Laurence 
Pri Pp. 255 + 24 plates. (London: Long- 
mans, Green and Co., Ltd., 1926.) 7s. 6d. net. 
CAPTAIN PRITQEHARD’S book is written with the 
advantage of a good deal of personal experience. 
Tt*does not profess to deal in any detail with 
Wap flying, Da gives a very’ full accbunt of the 
resent position of heavier-than-air machines. 
Whether these will eventually be called ‘ arr- 
plangs’ rather than ‘ oe 
seen, though there is a tendency to substitute the 
former term in some quarters. The afithor makes 
an in forecast of future developments, 
which will, in his opinion, be eventually much 
more pacific than warlike. The book is profusely 
illustrated and pontang a useful glossary. 


lanes’ remains to be 
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The Bicentenary. of Newton's Death’, j 
By The [ord Bishop of Birmingham, Dr. B. W. Banais, FRÀ. : ° 


WE meet to-day to commemorate by - & 

religious service the bicentenary of the 
death ofSir Newton. 
istic of the attitude of the English people towards 
the national Church that a group of methomaticiana 
and astronamers, 
laymen all, should ® 
have e desired jo 
have such & re- 
ligious service as 
the conclusion of 
their celebrations. 
They know, 48 
every educated 
man knows, that 
Newton's splendid 
‘achievements, en- 
shrined in his 
“ Prinoipia,” finally 
overthrew certain 
beliefs which at the 
time of the Refor- 
mation were held 
by all, Catholics and 
Protestanta alike. 
They know that 
the oontest in 
which he won the 
decisive victory 
was but the first*of 
a number—I men- 
tion geology, Dar- 
win and Biblical 
oriticism—in which 
acientific method 
has successiully 
challenged views associated with traditional theo. 
logy. None the leas, they expect the English Chugah 
to be liberal, to jdin unreservedly in praising the 
genius of a great Englishman and in thanking God 
for his life-work. Their expectations are not dis- 
appointed, fog the English Church is as illogical and, 
at ita best, as sensible as the average i 

1 A sermon delivered in Grantham Parish 


in connexion with the two-hundredth anniversary 
af the death of Sir Imas Newton arranged by Yorkahire of 
the Mathematical Association, will be found in soe- 


It is quite eharacter- 





Fia. 1.—Portrait by Kneller, 1689. ® 
From au engraving by Barlow, tp the possession of the National Portrait Gallary. 


To foreigners we fre always something fm 
puzzle. The Thirty-nine Artiqes of our Chufch, 

to which every dtergymah still sybscribes,ebelong 
to the pre-Copernican period ofeknowledge They 
were in substance drawn up only ten years after 
& Grifited copy of’ 


cipia ” first took 
shape in Newton’s 
mind. The Church 
has thus apparently 
ignored the vast 
change in human 
thought whiche 
science has made 
since the Renais 
sance. Ita theology 
seems to be asso- 
ciated with crude 
beliefs as to the 
history and struc- 
ture of the niverse 
which wese held in 
antiquity. But, in 
fact, ita theology 
has been continu- 
ously re-shaped by 
ita leading divjnes, 
and the process has not yet ended. So Newton Ifes 
under § monument in Westminster Abbey, and. 
Darwin was buried near-by’ in the fame great 
church. “Doubtless in each case such honour’was 
pendered by order of the Government,” a forefyner 
would conjecture. Wo: English clergymen still 
Mave the power to say who shall be burie in 
Westminster Abbey. 

It is then with no misgivings, with no heattation, 


! that to-day we meet to praise Newton,in thé parish e 


p3 © 


elife. 


22 k 
ohprch of the town where he went to school. 
°*Six miles abay. he waa born, $n Christmas Day, 
1642, a puny infant so small that they might have 
put him into a quart mug: In this neighbourhood 
he lived for the first eighteen years of his life, 
an inventive, meditative boy obviously unsuited 
to farm the small panor whioh on father had 
owned. e 
Whenoe came his genius? ° We cannot say. His 
father’s family had been ed in this neighbour- 
hood fer about a centufy. His‘mother was the 
sister of a | yicar, on whose advice he was 
finally sent to Trinity College, Cambridge. There 
‘seems to have’ebeen no trace of mathematical 
ability in any of his forgears. But, so far as 
environmemt went, he was a son of the parBonage. 
His father died hefore his birth. His mother’s 
second husband was a clergyman, ke a Was 
thus sbrought up under clerical influen Such 
influences must have done much to giv6 the 
purjtan austerity, the combined piety, frugality, 
and generosity, and the interest in theology which 
de retained throughout hif long life. 
to believe, in consequence of a well-known gibe 
of Voltaire, that Newton only turned to theology 
when his powers failed because of, the strain of 
the anni mirabiles, the marvellous years, in which 
the “ Principia ” was produced. His theological 
interesta, like his piety, persisted throughout his 


activity to a domain where his powers were supreme. 
We must admit that his theological writings were 
of little permanent value. Yet they show extra- 
ordinary width of reading and no little perspicuity. 
The publication of Newton’s tract on the textual 
ariticiam of two New Testament passages was 
deplored by an English Bishop so late as the middle 
of the’ nineteenth century. But Newton was 
correct ig his judgment: and the draft revision 
of the Prayer Book now before the public omita 
the famous verse of the three g@eavenly witnessgs 
(1 John v. 7) to which he took exception. 

It is well known that Newton refused to take 
Holy Orders, and that he was only enabled to 
rnain as “a fellow of his College while holding the 
Luoagiag professorship at Cambridge by virtue of 
a special ptent fron? the Crown. There seems to 
be flo reason to doubt that he was urged to take 
ordérs in later life, and that, had he done se, hp 
might have Teceived sybstantial ecclesiastical pre- 
ferment. To reward a man of science by makimg 
him a bishop or ® dean seems incongruous to us 
to-day. But it must be remembered that the 
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It is a mistake 


We may regret that he did not confine his 


learning was far closer then than now :, and the 
mastership of tke Mint, the reward which Newton 
actually received, was not espgcially suited to his 
gifts. Newton’s probit and industry while he 
had care of the coinage have earned the praise of 
historians and economists : but a leeger man might 
have’done equally valuable work. 

Why did Newton, with hia high character, sincere 
piety, ‘and in in theology, steadily resist 
ordination? What Were hia religious views? The 
question bas at times been somewhat acrimonioualy 
debated. But, as ẹ fpller knowledgS was gained 
of the papers presgrved in manuscript, after his 
death, it fimally, became clear that he could not 
bring himself to accept the ¢ithanasian doctrine 
of the Trinity. He was an ethical theist with a 
profound veneration for Christ :° but h8 was not 
prepared to allow that tife Nicene’ formula ade- 
quately expreased the inter-relation of the divine 
and the human n the person of Christ. As to 
the miracles of the New ¥Yestament, and in particular 
the virgin birth, he had no doubts. In that, as 
in his sympathy with Arianism, he was a ohild of 
his age. Of that age also were his views of the 
so-called Mosaic cosmogony of Genesis. In an 
interesting letter written m 1680, when his in- 
tellectual powers were at their zenith, he expressed 
the opinjon that Moses ‘ described realities in a 
language artificially adapted to the sense of the 
Vulgar.” Leibniz at the same time showed a far 
more modern understanding of the geological 
process. 

When we pass to Newton’s metaphysics, and in 
particular to his views as to space and time, we 
reach ideas which the theory of relativity has shown 
to be of transcendent importance. Whence did 
Newton get the conceptions of absolute space and 
absolute time which underlie the laws of motion 
which he formulated? I think it is not to be 
doubted that they came from the group of divmes 
honourably known as the Cambridge Platonista. 
The importance of these men in the development 
of English religious thought has become increasingly 
olear in our own day, and more especially to 
English Modernists whose endeavour to re-shape 

theology merits the close attention which 
it receives. More and Cudworth were both older 
contemporaries of Newton: each was livmg when 
the ‘‘ Principia ’’ was written ; and More’s spiritual- 
ised space corresponded closely to Neyton’s famous 
scholium. God, as Newton put it, “ is not eternity 
and infinity but eternal and infinite; He is not 
duration and space, but He continues and is 


e è oonnetion gf the Church with “education and | present. He continues for ever and is present 
e = y 7 j e 
® e 
= s 8 & e s 


everywhere ; and by continuing to be always and 
éverywhere, He constitutes duratfon and spgce.” 
In this passage Newton breaks up the space-time 
continuum: duration and space were separated. 
But the metaphysic- þecomes strengthened rather 
than weakened if, modifying Newton, we Bay that 
“ by continuing to be always and everywhere God 
constitute p ° 
8p&ce- time.’ 

Space-time 80 
conceived be- 
comes the 
primal stuf of 
the physical 
universe 


through which finding a 
and in which smeother peb- 
aes purpose ble or & pret- 
creation is tier shell *than 
achieved. God ordinary, while 
thus consti- the great 
tutes the nexus ocean of truth 
out of which lay all undis-e 
man has covered before 
emerged. . him 1 
It is my The mathe- 
purpose to-day matician, like 
to set before the poet, is 
you Newton’s born, not 
religious sym- made. Thee 
pathies ‘and soience of ma- 
thoughts, so thematics ip 
I make no at- for the few, 
tempt to de- endowed with 
scribe the great special’ ability 
system of dy- which the 
namical astro- chances of life 
nomy of which permit “to be 
his laws. of trained and 
motion are the ae l developad. 
foundation. Fie. 2.—Portrait Pe homan, 1740, in the drawing om ot =. But the con- 
As it sprang | Trmity Lodge, Cambridge. clusions of the 
from his brain | SPP E neo are Ue mathematician 


it was . mar- 
vellously complete and well-nigh perfect in ex- 
pression. Toemake itehe invented a new caloulpa 
which in his hands was so flexible that, to 
disarm criticiam, he gave it geometrical form. 
A new era in mathematics began with his djs- 
coveries. Instead of slow and painful e Progress, 
“line upon line, here a little and there a little,” 
Newton jumped forward; and, as the centuries 
pass, men will continue tó marvel at his splendid 
genius. In our day a great thinker has made an 
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immortal name for himself. But it is a mistake 
args eco ge a 
thrown Newtonian has rather 
brought’ gravitation a within & P of 
his predeceseor’s scheme. Newton’s fame is secure. 
But he, were he alive, would be the first to praise 


the aonev once of fhose who carry on his torch » 


eof knowledgp. 


& 
have an „İn- 


terest for multitudes who cannot understaxt 
his technique. Newton, in finally establishing the 
truth of Copernican astronorfiy, made "humanity 
enter upon speculative inquiries of the saa 
lm portance. 

What is man’s TEE E E How is 
h related to the purpose immanent in the whofe 3 
Newton gave little indication thaf he realised how 
extensively his „work bore upon such inquiries, 


though there is pci paspago 


his e ° 
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writings where he asks: “If all places to which The marble index of a mind for ever 


° we have acdbss are filled with lfving creatures why Voyaging thropgh strange seas &f Thought, alone. . 


should all these immense spaces of the heavens | But’through stranger seas than Newton ventured 
above thee clouds be incdpable of inhabi#anta?” | has he set men voyaging alone. What is our 
Réticent though such a sentence is, it was Newton | destiny, as individuals and as ‘a race? Made of 
who finally forced the educated world of men to dust and water, specks on a small’globe, apparently 


e Tecognjse the mean oes of man’s domicile. The | of mò special importance in the vast range of 


egrth had beensthe centre of the universe : Newton creation, we live for but a tick of the astronomer’s 
revealed it as a humble satellite of the sun. It | cloek. * Light reaches us to-day which began its 
nedded but recognition of, the faot that our sun | journey before hum&nity had appeared upon this 
is but one of millions of stars said man’s outlook | earth. Are we, then, of any importance in God’s 
was trensformed., Are there no other stars in | aight? Have we, gs individuals or ds a race, any 
the galactic universe which have satellites} We | permanence? Are We, after all, such stuff as 
‘cannot’ beliete %t. Are those satellites devoid of dreams are made of? I give the old answer : 
life 1 Tt is incredible. Hąs life always taken the | the things which are seseg are temporal, the 
same evolutionary course as that which has led | things which are not seen are eternal.” The body 
to the creation of man upon this earth? Has | returns to dust and water; but’ the mfhd, which 
such evolution never progressed beyapd the stage | Tanges through space an? time wfth a freedom 
at ich man Siow Gada Dims ? Hach fluestion that partakea of the divine, shall not perish. The 
we are practically forced to answer in the negative; | Spirit of a man ,who strives for truth and seeks 
and, when we give such answers, what is man in | goodness belongs to the realm of the eternal. 

the great scheme of things f Though Newton has Here it is fashioned by labour, by self-discipline, 
ebeen dead two centuries,*it is only in our own day | by reverence and love. Elsewhere in its perfection 
that his countrymen, in the mass, arg asking the it shall have a richer existence. Does it matter 
questions to which his, discoveries inevitably led.’ | that we are little more than point-instante in 
On the fine statue by Roubiliac which takes the | space-time t I think not; for eternal values are 
place of honour in the ante-Chapel of Trinity, there | not measured by rods and olooks, nor are they to 
is inacribed the line A be found in the blind forces of Nature. “Not by 
might nor by power but by my spirit, saith the 


Qui genus humanur® ingenio superavit, Þord;” and Newton with his simple piety would 


©. 
“ who in genius surpassed the whole world.” Itis | ‘hawe accepted the Hebrew prophet’s words. As 


jhe tribute of Lucretius to Epicurus, and a greater | the spirit of man is transformed by the spirit of the 
than Epicurus merits the praise. Wordsworth saw | Lord, as righteousness and truth fit him to serve 
that statue, an inspiration to many an undergradu- | God and think His thoughts, he becomes a Son of 
ate befére and since his day ; and wrote the lines: | God and an inheritor of the Kingdom of Heaven. 


A 


7 Newton’s Place in Science. 
. By F. 8. Marvny. 


WO men in science have attained a world-wide | be studied in connexion with that of others and 
position and stamped their names on periods | in ita right place in the history of thought. For 
marked by the triumph of their thegries : and only | science being the central thread in the history of 
two. Both were Englishmen, and Newton’s posi- | mankind, great men of science oan less than any 
tion is even clearer and less disputed than Darwin’s. | other type be isolated and treated as individual 
Descartes’ left behind him a Cartesian school and a | phenomena. A Michelangelo, a Shakespeare or a 
philosophy, but he is not remembered as | Beethoven, even an Alexander or a Napoleon, may 
one of th8 most enfinent men of science. Archi- | be more legitimately thus isolated and wondered at, 
mefles and Galileo, the two names one might put | but never a man of science; and Newton, like the 
beatde Newton’ 8 a8 men of science, did not preduee | rest, brought to fruition the labours of others and 
a striking, ‘concbusive, and all-embracing theory, | was himgelf surrounded by manyemen close in 
sudh as that which made Newton famous .afd | pursuit of the same truth, dimly perceived, but by 
founded a ‘ Newtonian’ synthesis to last without | him to be clearly articulated and established. This 
question or modification for two hundred years. was his special quality as a thinker and a man of 
Thdugh Newton’s position is thus uniqué, it must | science. He was a mathematician, primarily a 
e ö ° e i 
e e e 7 i ° 
e ry ® 
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geometrigal mathematician, and he applied a 
‘matitematical mind of the most powerful order to 
the elucidation of problems which were being 
approached at that tim& on lmes of somewhat 
vague and quasi-philosophical speculation. 
Newton’s relation tp Descartes ia typical. He 
studied him eagerly as a young man, and was more 


cartes therefore must rank as a co-founder, but his 
work was vitiated by ‘metaphysical’ reasoning— 
that is, the agsumptiom that certain results must by 
the ‘nature of things,’ be what investigation had 
never proved them to be, or had actually proved 
them not tobe. Such were Descartes’s assumptions 
of a number gf vortices in the centres of which the 





circles into ellipses. Newton confronted thpee 


imaginary conclusfons with the facts Sbeerved and° 


the laws deduced from them by Kepler and Galileo, 
and shéwed their inconsistency. Thiseappears in 
the second book of Newton’s “ Principia,” published 
in 1687 but written long before. He was vf the 


lineage of Ero and Hipparchus, and not of . 


influenced by o . Aristotle, and 
him and by his coincidence” 
Wallis’s “ Ar- with Galifbo’s 
ithmetiga In- work ow bodies 
finitorum” , fallinge to the 
than by, any earth is the 
other writers. @ true link in the ` 
But his reao- formation of 
tion was always the first and 
critical. ° Des- ° mest powerful 
cartes, besid& of all physical 
his “ Qéo- syntheses. 
metrie ” pub- Kepler had 
lished in 1637, established his 
elaborated, in three laws of 
his“ Principia” planetary mos 
of 1644, a phy- tion by 1619, 
_sical theory of but he had 
the universe been unable to 
which stimu- connect them 
lated strongly with the law of 
the growing fallmg bodies 
tendency of on the earthe 
thought to ex- His notion of 
plain all oeles- gravity wae 
tialphenomena the quite vague 
by the same one of the 
mechanical mutual tend- 
laws which, ency of simi- 
‘thanks to Gali- lar bodies to 
leo’s experi- e unite, ànd in 
ments,- had’ the introduc- 
been shown to tion to his work 
hold good for Fia.3. .—Portrart by Vanderbank, 17260, in tbe meeting-room of (Ae Royal Society, on Mars he 
phenomena on 07% the president's chair, and given by Mr. C. B. Ka 1841 to the Schiety. actually com- 
earth. Des- ° ko rere eee ‘mitted him- 


self to the n. idea that “if „the earth 
and moon ‘were not kept at their passages Ba 
tances they would fall one on the other, 

supposing them of the sam® density,” the meon 
would pass through 4} of the distance, the &rth 


through the remaining part.” : 
Then came Galileo's work at Pisa and Padua, of 


sun and planets were swept round, the | secondary | Which the full account was published in the “ Dja- 
whirlpools in which the planeta moved causing | logues on the Two Sciences of Mechanica and 
variations of density in the major whirlpool of the | Motion ” in 1638, though the capital conclusions 
sun, and henoe deflecting them from their natural! had been reached some years before. &t ‘was in e° 
e E e 7 j ° 
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bringing together and proving the identity of 
*Kepler’s and Galileo’s laws thét Newton’s genius 
shone forth. To guess that there was a connexion 
was easy and almost ineVitable for any gne who 
brought the two sets of facta together ; to show it 
accurately and irrefutably was Newton’s greatest 
work. It happened sometime between 1665 and 
1479, but the solution whe not passed en to others 
‘until the autumn of 1684. fn the August of that 
yeat Halley, who, with seyeral others, had been 
puzzling at the „problems went é Cambridge to 
consult Newton ahbput it. Hooke, Huyghens, and 
Wren, as well as himself, were, he said, all working 


"son the ¢heorysthfet the force of the attraction of the 


sun or earth on an external particle varied inversely 
as the square of the distance, but they coûld not 
from that law deduce the orbits of the planets. 
Could Newton find out what’ the orbit, of a planet 
would be, if the attraction were *as tho inverse 
square of the distance? Newton replied” that it 
was an ellipse and that he had worked it out in 1679. 
He promised to recover it from his notes or his 


memory and sent it in to Malley in November. On’ 


receiving it Hailey went again to Cambridge and at 
this second visit set up those relations between 
himself and Newton which enabled him to extract 
the “ Principia” from ite reluctant author. 
Halley’s was the persuasion and Hallgy’s the 


financial guarantee. Undgr this stimulus the first 


ebook of the “ Principia”’ was finished by the 
summer of 1685 and presented to the Royal Society 
en April 28, 1686. The second book was also com- 
pleted in the summer of 1686 and deals with hydro- 
statics and hydrodynamics—motion in a resisting 
medium—and gives the criticism of the Cartesian 
theory of vortices to which allusion was made 
above. 
It is* interesting to note the similarities in the 
genesis of, Newton’s other most famous achievement 
o infinitesimal caloulus—which he knew as 
the ‘method of fluxions.’ Herewgain many minds 
were at work, and they were working on an ancient 
problem to which the had made a geo- 
metrical approach and Descartes had brought 
nfuch nearer by his approximation of algebra and 
geometry. Of Newton’s contemporaries, several, 
including Sspecially Fermat, Wallis, and Barrow, 
had*foreshadowed a calculus, by which infinitesimal 
quaftities might be summed and infinitestmal 
differences in Varying quantities measured. New- 
tons greatness was shown by welding together 
from the variots indications he received from 
others a sound and practical method which he used 


¢ e for his*own purposes so early as 1866, but did not 
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publish until 1693. In ita reception he hag not the 
same good fortune as with the law of gravitation, 
for there was no Halley to stegy his ship into port. 
On the contrary, thanks to his long delay in 
publication and to the fact that some of his 
unprinted papers came into, the hands of Leibniz 
in 1676, there was always 6 doubt as to the priority 
and independence of Leibniz’ method, which was 
act@ally printed in 1684. No one need reopen the 
question now, though it was disputed lang ge 
bitterly ip the last years ofe Newton’s life. 
Newton’s own origjnality—in the ohly sense in 
which a man can ij sugh a matter be priginal— 
there is noequeation ; he invented for himeelf a 
“method of fluxions’ with hig own notation, and 
it is also unquestioned that Leibniz’ method of 
notation was the more convenfent. anti gained 
general acceptance. In fdbt, Englahd, remaining 
more Newtonian than Newton, was left in the rear- 
guard of mathergatios for more than a hundred 
years. We may well Believe, however, that two 
greaten came by rather different paths to similar, 
but not identical, conclusions, on a4 practical 
question, small in form but big with consequences, 
on which the ablest mathematical brams of the 
seventeenth century had been all converging. 

It is not within the scope of this article to deal 
with the modifications m the Newtonian system as 
a whole which speculations in our own days have 
iftroduced; it must suffice to point out the 
magnitude of the results Newton achieved, and one 
or two general qualities in his way of thinking, partly 
characteristic of his time, partly peculiar to himself, 
These have much to do, first with the enormous 
success and dominance of the system for more than 
two centuries, and then with the reaction. 

The seventeenth century was the flowering age of 
mathematios, as the eighteenth was of chemistry 
and the guineteenth of biology, and the last four 
decades Of the seventeenth saw more forward steps 
taken than any other period im history. The fact 
that these developments of mathematics were in the 
direction of physics, and had so large an effect in 
the world of practice, was due to Newton’s mechani- 
cal bent. He had been as a boy fond of making 
mephanical models, and it was not ugtil later that 
he took up mathematics theoretically. Euclid was 
an interesting novelty to him when he went to 
Cambridge at the age of eighteen, and by that time 
he could see the truth of the propositigns intuitively 
and went of to Descartes for further light. The 
great work of those closing decades of the century 
was predominantly that of Newton, and it included, 


¿paide the two fundamental discoveries which we 


have mentioned, improvements of all kinds m 
° algebra “and anslytioal geometry, and the satis- 
factory formulation of dynamics, statics, and Hydro- 
dynamics with the modera apparatus of calculation. 
His extreme aptitude for applying a mathematical, 
geometrical mind to. external Nature led to his 
theory of the propagation of waves and Mis re- 
searches in optics. 

This was the leading characteristic of Rewéon’s 
ind and these ita chief 
fruits. But hg «was 
a on nother side 
to the rpystical philo- 
sophy of his time, and 
this has recently heen 
studied in @ curious 
work’ witch shéws the 
possible conflexions df 
a theory oomprising 
pure laws with the 
wildest theological and 
metaphysical specula- 
tions.1 Newton himself 
was scrupulously scien- 
tific in his deductions : 
“We must always,” he 
said, “find the laws 
first, before we speak 
about their causes.” 
But he was contem- 
porary with the school 
of Cambridge Platonista 
and mystica — More, 
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seeing that the variety of niotion in the world is 
always decreasing? there is a necessity*of conserving 
and recruiting it by active Principle, such, as are the 
cause gf gravity. Th® Principle would be God, 
and Space is the medium through which God ‘can 
come in contact with finite objecta and creatures 
—his boundless and uniform Sénsorium.”’ Thus 
the mystesy of actién at & distangp becomes if the 
light of a mystic philosophy the meeting point 
of material bdéddieseand 
spiritual forces, 

Tt fs well that these 
thoughts should be 
revivgll «and horne in 
mind, not in any sense 
as a derogajion from the 
striptly scientific nature 
of Newton’s work, but 
ap pointing thrge im- 
portant morals in the 
general history of 
thought, as well as the 
position of Newton ip 
moderrrscience. First, 
that every thinker is the 
child of his times and 
cannot be dissociated 
from them or under- 
stood without them. 
Newton’s philosophy, 
including therein ita 
science, fits in perfeotly 
with the theology of 





also of Grantham, and mow ME PENSER e tina E N T E ‘wi F N| “Paradise Lost,” which 
Clarke and Cudworth. [On OI aie rer E EYS LAS LMN PAn wA was publishe@ in 1667, 
To them the unknown - [Eai vatari n rna stoner eect ven || the year after Newton’s 
sido of gravity and the: MPRA oni ra ariaa sane En ANER scree PAA Ua nena own annus mirabilis of 
concepts of ‘ethereal ||. ~*¢it: | a. 7 . gravitationandealculus. 
spirits’ or ‘effluvia’ = = i Secondly, that it is quite 
provided a field for the sa Tree Lele. poeren Ma re T o = of  poæible to combine in 


play of unbased and 
unbridled fancy. In 
this Newton als often plunged, and it is the 
strongest testimony to the solidarity of his mind that 
he never allowed such speculations to deflect in the 
smallest degree the correctness of his reasoning. 
Being dissatisfied with the attraction of bodies ‘at a 
distanoe, as the final explanation of gravity, he 
assumed in his own mind the existence gf a 

‘spiritus ° or active principle which ‘ penetrates 
to the very centres of-the sun and planeta without 
suffering the least diminution of its forces. . . . For, 


1 J. Snow, “Mattor and Gravity m Newton's Physical Philo- 
song (Oxford, 1986), . 


Reproduced from an engraving In the ngssession of the Royal Iyatitution. 


the same brain *the 
‘nost rigidly positive 
doctrines abont*certain aspects of phenomena With 
highly speculative and undefinable theories about 
others. Newton is the noblest example*f the mand 
which oart shut the door of ita laboratory, > and leave 
instruthents and motea of research intact, while it 
proceeds in ita oratory to speculate about the 
unknown and write numerous works on dignity 
‘and prophecy. Thirdly, that hbis “abeolute and 
gndescribable sphere of Newton’s thought, while 
it does not affect the validity of bis conclusion’ so 
far as they go, made it certain that revision would 
come in the frflness of time. That al ty “began | 


- humani 


28 ° 
soon after the bi-centénary, not of his death, but of 
the completi6n of his capital works. It has not 
impaired .their greatness, but, completing and 
putting thew in their true Betting, it has enhanced 
their glory and shown their author not as an isolated 
and immutable genius but as a mighty branch of sss 


ever- -growing tree. 
One strange parador arfd error has come with the 
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religious and theological of all great men of 
science is now eften held to describe a purely « 
mech&nical, materialistic, and, ungpiritual hypo- 
thesis of the universe. «By eliminating the un- 
known, and attaching the hypothetical forces 
to matter itself, the system “coufd be turned in 
this Girection. But it is an undeserved and 
unexpected fate for the author of “The History 


whirl of time. The name*of the most deeply | of the Creation.” 
® e e ‘e 
° °. j . Isaac Newton! e a . ° 
poa By J H. Juans, Seo. R.S. Ta 


J A T Keare meteto do homage to the memory of 
one who wag certainly the grestest man 


of science, and perhaps the greatest intelleo®, that 
the human face seen. We can claim this 
position for him without arrogance ; 
accorded him by hig own ocountrmen and co- 
workers in science, but also by those most fapable 
of forming an unbiassed judgment. Laplace 
considered that the “ Principia ” had assured to 
if for all time “a pre-eminence above all other 
productions of-the human intellect.’ Lagrange 
used similar terms, describing it as “ the greatest 
production of the human mind,” and confessing 
himself dazed at such an illustrafion of what 
man’s intellect could achieve. He addgd that 
Newton was not only the test genius that had 
gver existed, but also the most fortunate, for as 
there i is but one universe it can but happen to one 
man in the world’s history to be the interpreter of 
ita laws. Voltaire wrote of him that “if all the 
geniuses of the universe were assembled, he should 
lead the band.” 

As British men of science we may rejoice that 
this greatest of all men of science was British. We 
may feel the satisfaction of the French soldier 
when he jhinks of Napoleon, or of the Italian 
soulptor when he thinks of Michelangelo, the 
satBfaotion of knowing that the greatest man in 
our own calling was Sur own countryman. But 
we'may experience also a wider satisfaction. In 
the words of his monument‘in Westminster Abbey, 
“ @ibi gratelentur mortales tale tantumque extitisse 
eris decus,” we may rejoice that there 
has appeared so greatea glory te the humarf race. 

This afternoon we are to make a pilgrimage to 
the Rouse which is doubly distinguished as bgi 
the birthplac® both of the may and of his greatest 
achievements. This morning we are met in the 
sohibol in which ehe acquired the rudiments of 
pony and address delivered on March 10 tie OM Boa) me 

gro hundred 


tham, at commemoration of the 
VerEary death of Sir Ieee N Newton. — 


it is not only |- 


knowledge te contemplate the vast extensions that 
knowledge received at his hands. But before 
turning to his life’s work, letus glance for a moment 
at his life. 

We see him first as a child of dalicate health, 
having indeed been so feeble and undersized at 
birth that it was scarcely hoped that he could live. 
At the age of eleven he is sent to school here. 
He is, œn his own admission, far from industrious, 
and does not in any way distinguish himself at 
first. But one day, being maltreated by a senior 


“boy, he decides to fight, and wins. This awakens a 


spirit of emulation; henceforth he applies himself to 
his studies with a new zest, speedily outstripping his 
enemy, and i in time reaching the top of the school. 

We may speculate as to what would have been 
the effect on the course of his life, and on the 
History of science,*had it not happened that a big 
boy lost his temper nearly three centuries ago and 
kicked a small boy, perhaps in this very room. 
For myself I imagine it would have all been much 
thesame. Whatever he may have done, or not done, 
in lesson time at school, he spent his leisure time 
in scientific and mechanical occupations, in making 
model windmills and water-clocka, or in estimat- 
ing the force of the wind by the ingenious method 
of measiing how much farther he could jump 
with it than against it; he found leas pleasure it 
flying his kite than in experimenting as to the beat 
length of tæl and the best point dt which to attach 
the string.’ When he was taken from school at 
the age of fourteen to help on the family farm at 
Woolsthorpe, his mind refuseg to be tied down to 
the*dull routine of oropa and herds, and turned, as 
though to its natural element, to problems of 
mathematics and mechanics. When he was driven 
from Cambridge to Woolsthorpe by the plague, he 
sat in the berden and “fell into a speculation on 
the power of gravity”’; he “ began to think of 
gravity extending to the orb of the moon,” with 


results which are familiar to all the world. 
iS 6 
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The most outgfanding feature of his personality 
‘was; I suppose, the intense sinoetity of his gearch 
for truth. Like ağ single-minded investigators of 
Nature, he was continuklly overwhelmed at the 
thought of the comparative amalmess of his achieve- 
ment. In the light of all that is known as to the 
transparent honesty and unaffected aimplicity of 
his character, his oft-quoted, comparison of himself 
to “ a boy playing on the seashqze, whilst the freat 
ocean of truth lay all undiscovered before me,” 
must bg &s a perfectly sincereestatement 
of how his great triumphs appeared to him. This 
modest simplicity, combining ith an over-sensitive 
and profoundly moral nature, prdduced two 
outstanding resulte in his scientific life. In the 
first place, he suffered fools far too gladly, and 
spent- more than enough time and energy explain- 
ing his scienttfio position to oritica*who had neither 
the knowledge nor the capacity to understand. 
In the second place, he waseover-sensitive to 
criticiam, and perhaps ‘ver-ready to discover 
insincerity, unfairness, or intellectual dish®nesty 
in his opponents. -He had such an abhorrence 


of these quahties that the bare suspicion ofe 


them infuriated him, so that at times he showed 
neither chivalry nor common courtesy in contro- 
versy. 

There has been much discussion as to what must 
be deemed to be the outstanding qualities of 


Newton’s intellect and genius. First and foremog. 


must of course be placed his stupendous mehtal 
grasp and breadth, his capacity for seeing all 
aspects of a question and so making unerringly 
the right choice between alternatives which would 
have seemed equally probable to a less powerful 
mind. With his accustomed modesty, which seems 
to have amounted almost to ignorance that his 


talents were in ‘any way exceptional, he declared” 


that “if he had done the werld any servige, it was 
due to nothing but industry and patient thought.” 
So it may have seemed to him, but obviously his 
genius must havg been something more than an 
infinite capacity for taking pains; this could 
neither explain the gigantic amount of his scientific 
output nor the terrific speed with which his results 
appeared. We mugt surely add, in extreme 
measure, the much rarer capacity for not taking 
pains, or wasting time, over lines of thought that 
lead nowhere, the capacity of choosing the right 
course by aeclear vision emanating fom sound 
knowledge. In this quality, which is often de 
scribed by the superficial terms of ‘sagacity ° or 
‘ingenuity,’ he was supreme: this is the aspect of 
him which is commemorated on hiq statue ine 
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Trinity Chapel: “ Newton qui genus humanam 
ingenio superavit.” 

` Apart from this, hig amazing success must, I 
think, $e attributed largely to the ‘ alFroundness ’ 
of his mental equipment. ‘his exhibited no 
lacunas, his mind working with equal’ ease and 
certainty over the whole range from mathematical 
abstractions to mechanigal details. Biot pute it 


only slightly differegtly when he says, Comme 
géomètre et comme entateur Newton est 


sans égal ; par 4a réunion de ceg deux g@nres de 
génies à leur plus haut dégré, iè est sans efemple.”’ 
There are parts of his works which ong cannot 


„Tead, even now, without being struck, often as by ` 


a blinding flash, with the intense modernity af his 
thought. The artist attributes moderh feeling to, 


| say, Bach or Michelangelo, beéause tħeir complete 


mastery oféhegr arts led them to perceive, at least 
in outline, almost everything which these art were 
capable of expressing ; in a sense music and soulp- 
ture do not so much advance beyond Bache and 
Michelangelo as oscillate round them. With 
obvious limitations the°same is true of Newtorf. 
So clearly arfi so completely had his mind grasped 
the essential outlines of the physical universe that, 
time after time, we find his unerring thought 
traveling much the same path and encountering 
much tħe same difficulties as the scientific investi- 
gator of to-day. ° 

A striking example appears in the first few paged” 
of the “ Principia,” where Newton discussts the 
difficulty of distinguishing between relative ani 
absolute motion, conjecturmg that possibly “in 
the remote regions of the fixed stars, or perhaps 
beyond them, there may be some body absolutely 
at reat,’ but that “absolute rest cannot be 
determined from the positions of bodies,m our 
regions.” Since Newton wrote this the fixed frame 
of reference of.the luminiferous ether has*oome and 
gone, and what might have been considered amti- 
uated thought € few years ago could well be 
transposed bodily into a treatise on Relativity 
to-day. Similarly, Neveton’s theory of ‘fita of easy 
reflexion and transmission, which seemed foctigh- 
nes until,recently, is now seen to be closely allied 
in pringiple to Eingtein’s ‘ probability-qpeficients : 
for the interchange of energy between atoms, and 
radiation, while his support of a corpuscular theory 
of lfght has acquired a new significagce from the 
modern theory of light quasita. As a final example 
We find him writing to Bentley,(Dec. 10, 1692) : 
“It seems to me that, if the matter of our sun and 
planets and a matter of the univergp* were . 
evenly seattered . . throughout infinite space, 


@ 
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it would never convene into one mass ; but some 
of it would convene into one mass sail some into 
another, sò as to make_an infinite number of great 
masses, scattered great distances from 4ne to 
another throughowt all that infinite space. And 
thus migltt the sun and fixed stars be formed, 
* supposing the matter aero ofa lucid nature.” I 


REITING na year 1738, Voltaire nar- 
rates that Madame Conduit, Newton’s 
niece, Had relate@ to him that in the year 1666, 
Newton, seeing an apple fall in the garden of 
Woolsthorpé, meditated profoundly on the cause 
which drawé all bédies in ẹ line which, if pro- 
duced, would pass through the centge af the earth. 
Voltatre then tries to reconstruct the line of thought 
which led Newton to the law of universal gravite- 
tions Would it act if the apple were a mile high 
or ten miles high? If so, might it not act so far 
dway as the moon, and this power, whatever it is, 
be the same as that which keeps thé moon in itg 
orbit round the earth, the planets moving round 
the sun, and ite satellites round J upiger fî 
Vague ideas were current a8 to the forces which 
kept the planeta in their orbits. Descaftes put 
forward a theory, of vortéces in a fluid medium 
diffused through space. This gave a possible sort 
of mæhanism suggested by water or air whirling 
n the earth, but the details could not be fitted to 
agree with the known facts of astronomy. Kepler 
had suggested an attraction between the planets 
varying as the inverse square of the distance and 
had afterwards substituted the inverse distance. 
Others before Newton may have suggested the 
inverse square, but were unable to carry the idea 
further. “Newton was able to bring the hypothesis 
to dhe stage at which it could be tested by its 
agreement with phengmena. Assuming that tie 
fosoe by which the earth attractgdeoutaide bodies 
varied inversely as the square of the distance and 
at the earjh’s surface caused a body to fall 16 feet 
in one gecond, he calculated that, as the moon 
i siaty* tines as distant from the centre of the 
earth, the attractive force of the earth at that 
distance would pull the moon inwards towards the 
earth 16 fee in one minute. He then caloulhted 
the actual forse necessary to kbep the moon moving 
round the earth in 27 days 7 hours at a distan% 
of aixty times the radius of the earth. It is said, 
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Newton's Work in Astronomy.’ ° 
By’ Sir Feaxk Dyson, K.B.E., F.R.S. 


doubt if modern cosmogony can giye a much beria 
accouht of the geħesis of the stars. 

So, "although two centuries gave elapsed since 
Newton died, we may expect to hear this morning 
not only of work accomplished more than two 
centuries ago, but also of sgientific methods and 
lines of thought that seem entirely alive to us to-day. 


but oahu much ewdgnoe, that Newton used the 
erroneous value of @) miles for 1° of latitude of 
the earth’s strfacg employed by mariners to calcu- 
late the earth’s radius, and was unacquainted with 
the more accurate measures of Norwood in 1636, 
which made 1° of latitude 70 miles. He thus ob- 
tained a valueoné-seventh part too amdil, and in view 
of thes discrepancy for a time turned his thoughts 
to other things. eHe may have returned to the 
subject a few years later When he became acquainted 
with the resulta of Picart’s triangulation from Paris 
to Amiens made in 1669-1670. 

Though we do not know the precise date when 
Newton had satisfied himself of the truth of the 
law of gravitation, in 1684 it was complete, and 
he could not only demonstrate to Halley that 
under & law of the inverse square planeta would 
describe ellipses round the sun, but could also 
promise to send to the Royal Society the mathe- 
matical principles of natural philosophy in which 
the doctrine of universal gravitation is set forth in 
order and its manifold consequences deduced. 

In Book IL. of the “ Principia ” Newton begins 
with the astronomical evidence. The four satellites 
of Jupiter describe equal areas about Jupiter in 
equal times; and the squares of their periodio 
times are proportional to the cubesof their distances 
from Jupiter’s centre. The same is true of the 
satellites of Saturn. The same holds for the motion 
of the planets round the sun. The moon, too, if 
the small disturbances caused by the sun are 
neglected, describes equal areas m equal times 
about the earth’s centre. It follows from the mathe- 
matical demonstration in Book I. that the forces 
which keep Jupiter’s satellites in theireorbit tend to 
Jupiter’s centre’ and are inversely as the square of 
the distances of the satellites from that centre. 
The same applies to Saturn and its satellites. The 
movements of the planeta round the aun are known 
to obey these laws of Kepler’s with very great 
accuracy. Consequently this law of the inverse 
square holds with equal accuracy. The moon, 
ehowever, does not move accurately in an ellipse, 


as ita apse shifts 3° in each revolution, but this is 
to be explained by the disturbing action bf the 
sun: but making allowance for this, the force 
attracting the moon to the earth varies according 
to the same law of the inverse square of the dis- 
tance. With the aqourate distance of the moon 
from the earth’s centre, the distanoe it is “drawn 
towards the earth in one mjnute is caloulgted, and 
thus the amount of the earth{s attraction # the 
moon’s distance is found. “This will be increased 





centres. Newfon now investigates whether he can 
detect any differences in the gravity qf different 
substances. He provided two wooden boxes round 
and equal; filled one with wood, and suspended 
an equal weight,of gold in the centre of oscillation 
of the other. The boxes, hanging by equal threads 
of 11 feet, made a couple of pendulums perfectly 
equal in weight and figure and equally receiving 
the resistance of tht air. In this way he feund 
that the force of gravity is within 1/1000th part 
the same for gold, silver, lead, glass, sand, common 
salt, wood, water, and. wheat. That is, if the re- 
sistance of the air were absent, all those bodies 
would fall at the same rate. . . 
Newton shows point by point that gravity is a 
universal property of all bodies, dependent solely 
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on the amount of matter they contain. This pust 
hold for the planta, and every part bf each planet 
must gravitate to every part of any other planet, 
and figally every particle of matter attracts every ° 
other particle with a force proportional to the 
product of their masses and inversely proportional 
to the square of the distanpe between them. He. 
then shows that two uniform spheres will atiyact 
one another as if thdit Masses were concentrated dt 
their centres. This is perhaps the most spl&ndid 


607 times at the e&rth’s surface. It isethen found | piece of geometry evef achieved. It appears to 
to agree exactly with the forge which causes bodies | have cost Newton a great of thowght. He 
to fall at the earth’s surface. , Thus the foroe which | says: 2 
retains the e ° e ° “Ator I had 
moon in its found that the 
orbit, is at the. oe Sioi 
earth’s surface oe planet 
identical with did arise from 
the well-known and: was com- 
overty of e pounded of the 
propery oe 
8 a tofards 
gravity. its parts, 
“Tt is, then, and towarls 
gravity which * every one part 
keeps the was in the re- 
ciprocal pro- 
planets and portion of the 
satellites in squares of the 
their orbits, distances from 
‘and all gravi- u me 
iate mutvaly sees 
towards one reciproéal dup- 
PGL ia licate propér- 
forces which tion did accur- 
5 ; 1 ately hold or 
a eae a but hearly- so, 
ee ee in the total 
of the distance l A ; . force oom- 
ie ee Fra. 5.—Portrait by John Vanderbenk in the National Portrait Gallery, London. pounded: Of Bo 


many partial ones; for it might be that the 
proportion which asocurately enough topk place in 
greater distances should be wide of the truth near, 
the surface of the planet, when the distances of the 
Boh ea are uneĝual and their situation dissimilar. 

ut by the kelp of prop. 75 and 76, Book [.,¢and 
their corollaries, I at last satisfied of the truth 
of the proposition as it now lies before us.” . 


The regulta which follow from the law gf gravita- 
tion spt down in its generality are almds magical. 
The laws of the movement& of the planets réund 
the sun and satellites round the planets follow 

«imtnediately. Comparison of the djmensiors and 
rate of description bf the orbite give the com 
“ive masses of the sun, earth, Jupiter, and Saturn. 
The sun is 1060 times as massive as Jupiter and 
270,000 times (with the parallax Newton used) as 
>. ° © 
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massive as the earth.” Thus the earth is found to | Just is the moon produces tides on the earth, 


Rave a mean density of four times that of the sun, | so thé earth would produce tides on the moon. 


and Newton hazards the guees that the earth’s 
density is between five and fix times that ofywater. 
The effect of the mutual action of the planeta on 
one another is indicated, and the disturbing action 


. of the spn on the moon is shown to give rise to 


the fevolution of the apase and ‘node, the variation 
dnd-other inequalities of th’ moon’s orbit. The 
ineqfalities known to astronpmers were explained 
and neve ones: predicted. ‘This cosiplicated prob- 
lem was warried go far as possible by geometrical 


* methods. Newton said he should give up thinking 


bout the moot, ter it made his head ache. 

The figure of the earth ia, next shown to be a 
spheroid. Osving to rotation the equatorial dia- 
meters of planets must be greater than their polar 
diameters. Observation showed that thjs was true 
in the ease of Jupiter,#vhich revolves very yapidly 


, in 9 hours 60 niinutes. By considering the equi- 


librium of water in two channels from the pole and 
a point on the equator to the centre of the earth, 
Newton showed that the edfuatorial diameter of the 
earth would bë 1/230th part greater than the 
polar diameter. Assuming & spheroidal form for" 
the earth, he calculated the length of a degree in 
different latitudes, and the length of a pendulum 
beating seconds. He compared these wath ob- 
servations made in variou places, such as Paris, 
@ayenne, St. Helena. This investigation served as 
a great stimulus and provided a theoretical basis 
for the more scourate determimation of the size 
and figure of the earth. 

The general explanation of the tides was a further 
deduction from the law of gravitation. Newton 
showed that the attraction of the moon gave rise 
to forces tending to heap up the water at a pomt 
of the ocean directly under the moon and also at 
the antipodal point ; similarly the sun’s attraction 


* tended to cause high water directly under the sun 


and at the antipodal point. Hevshowed how the 
spring and neap tides would ocour, how the position 
of the sun or mon, north og south of the equator, 
would affect the tides and how they would vary in 
different jatitudes. By comparing the heights af 
the spring’ and neap tides he concluded that the 
tide*raising force of tRe-moon was 4-48 times that 


* of the sun. Knowing the mass of the sun he finds 


it shôuld raige a tide of 1 ft. 11 in. in the opene 
sea, and infers fdt thee moon*one of 8 ft. 8 in. 
Neyton gave only an elementary theory of th? 
tides, indicating the causes which produced their 
main features, and left to his successors the dificult 


e ® problem Md & dynamical theory. ; 


As the period of revolution of thg moon is the same 


as its period of rotation® on ite axis, the moon : 


always presenta the same face to ts. If the moon 
were covered with water, the water would be heaped 
up at the part facing the earth and the part dia- 
metrically opposite. So Newton infers that the 
moor has spheroidal figure, the longer axis point- 
ing to the earth, and*being 186 feet in excess of 
the equatorial diameter. °° 7 

The precession of jhe equinoxes is explained as 
due to the attraction of jhe sun and moan on the 
spheroidal part of, the earth. Newton had shown 
how the attraction of the suneon the moon pro- 
duced a movement of the nodes of the moon’s 
“orbit. In other words, a line drawh perpdhdicular 
to the plane inewhich the*moon is*moving will 
trace out a cone in 184 years. He deduced what 
would be the mpvement of the nodes of the 
orbit of a little moon Sear the earth’s surface, 
revolving in a sidereal day. ‘The same thing 


“would happen, he says, to a ring of moons, 


evhether they did not eventually touch each other 
or whether they were molten and formed a con- 
tinuous ring. Next let the ring of moons be 
- attached to the sphere and communicate its motion. 
Thus the exis of a mass composed of the ring and 


sphere together. will have movement due to the ` 


sui of 9” annually, and the effect of the moon is 
in tke proportion of the tide-raising force of the 
two bodies. Airy remarks: “If at this time we 
might presume to select the part of the * Principia ’ 
which probably astonished and delighted and satis- 
fied ita readers more than any other, we should fix, 
without hesitation, on the explanation of the pre- 
cession of the equinoxes.”’ 

A good deal of space in Book HI. is given to 
comets. Jycho Brahe had shown that they moved 
in the celestial spaces and did not belong to our 
atmosphere. Newton regarded them as bodies like 
the planeta, but moving in very alliptio, nearly 
parabolic orbits, and showed how from three ob- 


servations their paths might be determmed. The . 


tajls arise from the atmosphere of the heads, their 
great length and splendour being due.to the heat 
which the sun communicates to the comet when 
near to it. He notes that the perihelion distance 
of seme comets is very small, that of 1680 being 
only one-sigth of the sun’s diameter from the sun’s 
surface. Owing to resistance it is possible they 
may, in course of time, fall mto the sun. He 
hazards the suggestion that fixed stars may be 
recruited by, the fall of comets into them, and here 
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may be æ possible explanation of the new stars We may also recall the fact that Newton waa the 


‘which have appeared from time totime. ? 
There are two other contributions of Newton to 
astronomy to whioh I shduld like to make'a brief 
reference. In the’ “S of the World,” a work 
which Newton Intended at one time to form 
Book ILI. of the “ Principia,” there is a little-kħown 
estimate of the. distance of the fixed stars. As it 
was one hundred years before any better estirfate 
was obtained, I venture to dfrect attention to it.? 
The diso, of Saturn,*Newton says, is 17”,or 18” in 
diameter. It receives 1/2,10),000,000th of the 
sun’s lighé. If we suppoap Sgturn to reflect į of 
the light it receives, the whole light reflected from 
ita illuminated hemisphere will be 1/4200, 000,000th 
of the light emitted from the sun’s hemisphere. 
If the suf were 10,000+/42 times more distant than 
Saturn, it wold yet appear as lucid as Saturn now 
does without.ita ring. Let us, therefore, suppose 
that the distance from which the sum would shine 
as a fixed star to exceed that of Saturn by about 
100,000 times. This gives 0%”2 as the aħnual 
parallax of a first magnitude star and 0°-002 as its 
diameter. Newton answers the objection that light 
may be absorbed in its passage through space, for in 
that case the remoter stars would scarcely be seen. 
s Schleunger, Publ. Asir. Soo, Paoiĝo, vol. 14, p. 170. 


first person who acttally constructed ar&flecting tele-° 


scope. He gives an account in the PAH. Taans. Roy. 
Soc. of tke chemical expefiments he madeor the best 
composition of speculum metal. [he use of pads of 
pitch on which rouge is spread for polishing ,ntirrors 
and lenses was invented by T believe instru- 
ment-makers have found no pattercuaterials aige. 

Returning to Book* WI. of the “ Principia,’”* 

nowhere has so much, been comprehended irf 80 
few words as in the law of gravitation. It does not 
explain to us why the moon agd ,planeta move as 
they do, but it does show us how they move and 


enable us to calculate their movemefit#. Generations” 


of mathematicians and,astronomers have employed 
large parts of their lives in tracing ita censequences 
in most intricate details, compamng theresults with 
observationg, and discerning the past and future 
history of the solar system. eLaplace, perhaps the 
moat illustrious of Newton’s followers, says ‘‘ the 
number and generality of Newton’s discovgries 
relative to the system of the world, the multitude 
‘of original and profound views, which have bee 
the germ gfethe most brilliant fReories of the 
geometers of the last century, will assure to the 

‘ Principia’ a , pre-eminende above all other pro- 


eductions of the human intellect.” 


jt 
Newton’s Word in Mechanics.’ ° 
¢ By Prof. Hornzom Lawe, F.R.S. 


F we wish to realise the extent and importance 
of Newton’s contributions to the science of 
Dynamics, the most obvious way is to compare 
the long series of propositions contained in the 
first two books of the “ Principia ”’ with the brief 
record of what had been accomplished by his 
predecessors and contemporaries. To both he 
makes ample acknowledgment. Galileo, freeing 
himself from scholastic tradition, and appealing to 
experiment as the ultimate test, had ascertained 
the laws of falling bodies and, assuming the 
composition of mdtions, had deduced the parabolic 
path of a projectile. Considering, further, motion 
on a smooth incline, he had proved that the 
velocity acquired from rest must depend only | on 
the vertical height fallen through, and had sup- 
ported this theoretical result by an ingenious 
experiment. It is remarkable that this particular 
result should have been adopted by Huyghens’ as 
the basis of his treatment of the cyvlSidal pen- 
dulum instead of the more natural method of 
1 Address delivered on Mar. 19 as Grantham In 
two-humdredth 


oomvexion wi 
commenaratzaon of the Sey mec voitipe irra 
Iac Newton. 


resolution of forces, which we should expect. 
Huyghens, for some reason, seems not to have 
been satisfied with Galileo’s demonstration, and 
argued that if the theorem did not hold it would 
be possible for a particle descending one incline 
and ascending another to pass from rest to rest at 
& higher level. We have here, of course, a°*partial 
apprehension of the principle of energy. His work 
on the compound pendulum, the first and for a 
Iqng time the only example of what we call Rigid 
Dynamics, wag based on a timilar argument, 
assumption here*being that a system of parti o8 
cannot of itself move from rest in such a Way as 
to raise ita centre of gravity. Huyghéns, agaih, 
had publifhed (without proof) his theefems on 
centrifugal force, snd simultaneously frith Ween 
and Wallis had investigated the laws of collisidh of 
bodigs. He has the distinction of being mentiened 
by Newton more than once , Witheespetial respect. 
e This brief outline embraces, I think, almost all 
that is important from the poin? of view of pure 
Dynamics. The advance in knowledge within a 


Pte a a ere ee it is e °` 
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e There .was no systematic 


e sequences de- 


` sqbstance the whole 


34. Si 


-3 
Supplementto “ Nature,” March 26,1927 


trye, remarkable, and still more the changed spirit | theory of motion in a conio about a fpous, the 


*of investigation, with the ultimate appeal to 
experiment rather than to. a priors reasoning. Yet 
although the laws of motion laid down by Newton 
were, a8 he assets, accepted, particular’ problems 
were *tteated separately, each in a special way. 
ure based on 
ganeral principles by which any givefi dynamical 
*problem could be reduced tA a question of mathe- 
matics. For example, no case of a variable force 
was attemptetl, and indbed thee whole theory of 
ourvilitear motjore,« “if we except the parabola of 
Galileo | and the oycloid of Huyghens, was un- 
‘explored. The enathematical methods also werg 
rudimentary. 
The geometri- 
cal reasoning 
of Huyghens, 
for * example, 
though most 
Ingenious, is 
special to his 
eroblem, and 
laborious. ™ 
When we 
turn to the. 
“ Principia,” 
we find a long 
array of con- 


duced from the 
fundamental 
laws, and by 
appropriate 
methods, espe- 
cially by the 
consideration of the effect of force on the curva- 
ture of an orbit. If we omit from the first 
eleven sections of the first book a few pro- 
pogitions of mainly geometric interest, and those 
which are peanut (ancien sa we find jn 
oture of Particle Dynamics 
much as it m set forth im médern text-books, 
except for the mathematical methods employed. 
If we were to reverse what is supposed to have 
been, Niewton’s procedure and recénvert his 
gémetry “into analysis, the ‘result would be 6 
perfectly adequate treatise. This is, in fact, very 
mué&h what has happened ; successive writers have 
introduced ‘mod#icatigns and developments here 
and there, but the essentials remain the same., @ 
The leading nfotive which gives a sort of unity 
to the first book is the law of gravitation with its 
simpler onpequences. We find “accordingly the 
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‘Fig. 6 —Manor House, Woolsthorpe, the birthplace of Newton. 


detefmination ef orbits under given conditions’ 
and even a graphical construgion for the time in 
the orbit. The elliptio “problem had been put to 
Newton by Halley, but no one apni had even 
thought of the parabolic and yperbolic cases, 
though these were to have an astronomical im- 
portange. The first, step towards a theory of 
perturbations is ade in the theory of revolving 
orbits, and the calcilation of the motion ee > 
apse when the orbit is nearly oiroulag. 
abandoning the neon of a fixed centre, Tetras 
solves the problem pf two bodies subjegt to their 
mutual gravitation, with the correction to Kepler’s 
third law. 
This chain of 
dedu8tions is 
Brought to a 
culmination in 
his ' celebrated 
proposition 66, 
with its long 
series of corol- 
laries, where 
the problem of 
three bodies is 
attacked in the 
special form in 
whichit usually 
presents itself 
in astronomy. 
The notion of 
‘disturbing 
force,’ so fund- 
amental, for 
example, in the 
theory of the tides as well as in gravitational 
astronomy generally, here appears for the first 
time. 

Althotgh the main theme, as has been said, 
is the law of gravitation, Newton’s instinct for 
generalisation and for mathematical elegance leads 
him to discuss various collater&l questions which 
incidentally come within the scope of his methods. 
For example, the whole theory of central orbits 
under various . laws of. fatce is discussed and 
practically exhausted, except for the interesting 
case of the inverse-cube, which was left to be 
coynpleted by Cotes. The law which comes next 
in importance to the inverse square, namely, that 
of the direct distance, with the theory of harmonic 
motion, elliptic and rectilinear, is fully treated. 
A number of propositions are devoted to various 
cases of constrained motion,-and we meet here 
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with, the elggant theorem of the fochronous | From the: physical speculations which had 


Property of oscillations on aneepi- or hypo-oyoloid 
under a central, force of this kind. It is, I think, 
characteristic of Newton, wishing to do things m 
his own way, that Huyghens’ famous result for 
“the ordinary oyolgid should be introduced merely 
as a corollary to this. The first book ofbsea with 
the theory.of attractions of bodies of finite size, 
including the classical of the “splfire and 
spherical shell. Some fnat propositions on the 
attrgotions of stratified media are jntroduced for 
their bearing on the copes theory of light. 

The second book ofgtha “ Principia ” deals with 
a number of questions belonging # the mechanics 
of fluids, and specially with the theory of resistance. 
After treating a few standard problems, such as 
we fthd in obr text-books, on motion under regist- 
ances préportiona? to various functions of the 
velocity, Newton examines the practical question of 
how the resistance of the ain can, be allowed. for in 
pendulum experiments. He has in view here the 
experimental verification, with as great Bcouracy 
as was possible, of his principle that the gravity 
of a body at a particular place is proportional to 
ita mass. He prdceeds to speculate on the nature 
of the resistance which a fluid opposes to the 
motion of a body through it. Since this mustebe 
due to the momentum communigated to the 
medium, the law of the square of the velocity is 
inferred, more or less approximately. Nogfeoting 
viscosity, he treats rigorously the case of a medium 
composed of discrete and inert particles. When 
he proceeds to continuous fluids such as water, the 
reasoning is corfessedly of a more general character. 
Incidentally, there ocours a remarkable application 
of the principle of dynamical sey a long 
anticipation of Fourier. 

The remaining propositions deal with hydro- 
statica and wave-motion. Under thg former head 
we find the law of pressure in an isothermal 
atmosphere surrounding a globe. Another result, 
remarkable for the originality of the argument 
employed, is that if Boyle’s law were a statical con- 
sequence of repulsive forces between the particles 
of air, the law of force must be that of the inverse 
distance, The propositions on waves ng doubt 
owe their insertion to the difficulty which Newton 
felt in accepting the undulatory theory of light. 
An ingenious if imperfect attempt is madg on the 
theory of deep-water waves. This is followed by 
the well-known demonstration ôf the possi bilite 
of sound-wavesa of harmonic type, and the cal- 
culation of their speed of propagation, on the basis 
of Boyle’s law. l 


attracted sonfe of his contemporaries, Newton 
carefully refrains. He insista repeatedly that when 
he gpfers to aoccelerdting forces or moving forces of 
cent petal forces he is speaking mathematically, 
and puts forward no hypothesis as to their ultimate 


origin. “Nam øirvum causas et sedges physicas 
iam non expendo.” ° x 

This rapid surfey eoni omita much that 
is Interesting. But it should at any rate ¢ndicate 
the enormofg debt which the science af Mechanics 
owes to Newton, for the piiginality eof his con- 
ceptions, and for the resolute way in which 
problem after problem is at#icked afd made to 


faf-reaching importance. It is trua as he indicates, 
that the fundamental pringiples had already come 
to be in a measure, and applied to a 
few isolated problems., They were new finally 
vindicated by the host of ne and unquestioned 
results which were shown to flow from them. 

Two of the fundamental conceptions werg 
especially due to Newton himself. One ig the 
distinctign between gravity “and inertia. The 
other is that of the universal validity of the law 
of action and reaction, with, in particular, the 
deduction that the total momentum of a system 
is woaffected by internal forces. Some apprecia- 
tion of this is to be found in the work of Huyghens 
and others on collision, but the generalisetion 
belongs to Newton. A wide extensign of the 
principle is given near the end of the long scholium 
whioh he devotes to the explanation and illustra- 
tion of his third law. It is to be observed that, 
apart from this extension the Newtonian scheme 
is strictly one of Particle Dynamics, and does not 
furnish the means of studying in detail the relative 
motions of the different parts of a s8lid or fluid 
of finite dimensions. For this, sqme additional 
principle or hypothesis is required, such | as Was 
introduced ap a later date by d’Alembert and 
others. If was long oVerlooked that a sufficient 
assumption Tor the purpose is given at the end of 
the aforesaid soholtum. Not only do we find here 
what is possibly the first general “enunciation of 
the principle of virtual velocities, a» fistinguished 
from the partial exemplifications “by Galileo and 
others, but also by the explicit inclusidh of ae- 


ecelerating forces the principle becomes ¢dentical, 


‘yield resulta of inferest and beauty as well’as ofe 


when translated into analytical Enguage, with the s» 


“ variational equation’’ whiche long 
afterwards adopted as the Basis of his exposition 
of Dynamics. With this supreme example of the 
inetyht of fhe master this review may fitly close « 
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° . BY Sir J. J. THOMSON, OM. F.R.S. e 


rp middle of the seventeenth century, gfhen 
Newton was bdrn, was remarkable for an 
outburst i naturak philosophy akin to that in 
liferature åt the Renaimance. New ideas, new 
inventions, new discoveries ewerp coming forward 
both in Engkand and on the Contiment. The Royal 
Society had just heen formed fo disowss scientific 
questions and to witness scientific “oxperiments. 
The soil been pfephred by the work’ of giante 
like, Descartes, Hooke, Boyle, and Huyghens. To 
_ Descartes more than to any one else was this out- 
"burst of interest due. It was hå who invented the 
ether ; by his theory of vortices he had supplied a 
consistent and comprehensive theory in which it 
was conceivable all physical phenomena mht find 
their place and explanatfon. His theory olothed 
with romance and fascination the dry bones of 
aience ;*to see how it fitted into the theory made 
each new discovery furnish, a most fascinating 
in proble~. Later there was much con- 
tention between Cartesians artd Newtoniahs, but 
let us who are Newtonians acknowledge the debt 
science owes to Descartes, the man whose4‘ Treatise 
on Geometry ” attracted Newton to mathematics 
and, he said, gave a vaster idea of geometry “and 
the use of algebra than it was “possible for him to 
express or for one who had not read it to imagme. 
tô speak to-day about Newton’s work in 
Pak i I will begin by pomting out what is 
perhaps generally not realised, his skill in the 
practical as ‘ell aa the theoretical part of physics. 
He was an excellent manipulator and experimenter, 
and liked using his hands. Almost the only recrea- 
tion in whieh he seems to have indulged as a boy 
was to make little work-boxes and trinket cases for 
his girl friends. He made the first reflecting tele- 
soope With his own hands. In the “ Optics” he 
writes about the methods ef grinding lenses with a 
egusto find wealth pf detail which sho¥ what an 
old hand he is at the game. “When, as in one of 
the Queries, We discusses chemical questions, he 
revels in detgila known only to those whe have 
spent lorig foars in a chemical laboratory. Mr. 
Mumphsey Newton, who acted as his amanuensis 
and assistant from 1683 until 1689, says: “ At the 
spring and fall of the deaf he used to employ about 
six weeks in the’fboratory, the fire scarcely going 
out either night or day, he sitting up one night and 
ski STE TR Se an th 8 
oTeqgo Newton. ° 


I another till he had finished his chemical experi- 
mente, in the performance of which he was the most. 
accurate, strict, exact.” At thif time Newton was 
working at the transmutation of metals, and I 
think it exeeedingly proBable that he had spent 
more time over this Subject than in writing the 
“ Principia.” 

Newton’s gteat discovery—the ae up of 
white light into a spectfani of different colours— 
was led up to by his seelfing for a cause for tHe bad 
definition of the refricting telescopes of the time. 
This was generally attributed to what is called 
spherical aberration, the rays which pass thyough 
the outer parte of the lens not heing brought to the 
same focus as those whioh pass through the centre ; 
indeed, Descartes had worked out elaborate dape 
for lenses in order to Temedy this. Newton seems 
to have convinced himself that there was more in 
itethan this, and was thus led to make his famous 
experiment. He passed a narrow beam of white 
light through a prism and found that what had 
been narrow and white before falling on the prism, 
after passing through it was spread out into’ a 
broad band showing all the colours of the rainbow 
—red at one*end, blue at the other, and between 
them e”. gradation of different colours which he 
divided, into seven elasses, red, orange, yellow, 
blue, indigo, and violet. He took a narrow 
beam: from this coloured band and let. it pass 
through another ‘prism, and found that it behaved 
quite ntly from the original white beam, and 
that it was not split up into a broader beam. A 
narrow beam of red light before falling on the second 
prism jwas a narrow beam of red light after passing 
through it. Again starting with a narrow beam of 
white light h® split it up into a spectrum ; he then 
sent the spectrum through another prism like unto 
the firdt but turned the other way up, and repro- 
duced the narrow band of white light again. He 
firat ““ untwiated the shining robe of day ” and then 
put it together again. 

The chapters in the “ Optics > where these ex- 
perim ta are described give one, I an 
eesion of intellectual power almost ea paralleled 
of physics. Every experiment—anay, 
almost every sentence—clears up some essential 
point, ahd on*reading them again a few"days age 
to my memory, I was even more impressed 
than I had ever bean before, and re-echo the advice 
of the late Lord Rayleigh, that “ every student of 
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physiog should read the earlier parte of Nowton’e held that opinion. He seems to have regarded 


' Optics.’ ” ° 

It is one of the jronies of science that the outcome 
of a successful attempt to get at the root of the 
-teason for the imperfections of the refracting 
telescope should haye had the effect of delaying 
the improvement of that instrument for the best 
part of a century. Newtan diagnosed the disease, 
but came to the conclusion that it was incffrable. 
"As the defect was due to’ the different coloured 
rays pel diffefently bent when they passed 
through a lens, to effect,a gure it was necessary 
to use «vo lenses, one è eè 
bending the rays in one 
direction, the other m 
the ppposite, and to try 
to adjust the shape and 
materials of these len- 
ses 80 that the differ- 
ence in the bending of. 
say, the red rays is 
the same as that of the 
blue. If the system is 
to act as a telescope 
there must be some 
bending of each of the 
rays, and this was the 
diffculty. Newton 
came to the conclusion 
that the difference in 
bending of two rays 
was always m the same 
proportion to the aver- . 
age bending whatever 
the material of thelens. 
From this it follows 
that when the differ- 
ence m bendthg van- 
ishes the whole bend- 
ing does so too, so 
that the system ceases to aot as a telescope. 

I think the were two reasons why Newton 
came to this conclusion: one was that the priams 
he used were either prisme of light glass, or hollow 
prisms filled with water. He says that he uged 
salt water*in thea® prisms, and it is exceedingly 
probable that the dispersion of the light glass was 
almost identical with that of the salt water. 
There was, however, another reason which m my 
opinion was the one that imfluenced him most. 
Most of us, I think, on looking at the spectrum, 
would suppose that the number of colours to be 
distinguished is rather a question of the number 


of names our language suppljes for different colours 





than. of. anything else. I do not think Newton 
° ` 


Greenwich. 


the different cofoura—red, orange, “yellow, greeh, 
blue, indigo, and violet as, so to speak, different 


gener and the light inside these colouts as different’ : 


species > he therefore attaches great importance 
to the places where one of these coleyrs begins 
and the other ends. As “ his own eyed are not 
very oritteal in disti ishing oolour,”’ he get a 
friend to measura®the length of ne different 
coloured spaces, . 
Now, unfortamately * the divjeitns oe the 
different colours given by thesemeasureménte turned S 
out to be in the same 
proportion af a strifg 
is divided between the 
end andthe middle to 
give thedivisionsof the 
octave on the diatonic 
e scale. Thus °if the 


giving the lowest note 


the $, the 
length of the string 
giving the octave will 
be at the end of the 
violet, the length of the 
string giving the note 
next to the octave will 
be at the junction ®f 
the indigo and violet, 
thenext at the junctton 
of the Indigo and blue, 
and so on., I think 
Newton was profound- 
ly mfluenced by this 
view: he returns to 
it in his work on the 
colours of thin plates, 


Fig. 7.—Bust of Newton in the Royal Observatory, 


and shows tha the” 


thicknesses of te plates whfch give the junction 
colours are @roportional to the cube roots of the 
squares of the length ef these chorlls on the diatonic 
scale. 
colours gre alwaysin fixed numerical ratigs, thespeo- 
trumgiven by one substance will beexacfly similar to 
that given by another; this rheans that the ion 


length of the string , 


of all substances is the same and that an achromatio À 


odmbination jg impossible. It wag, I thifk, the 
siren’s song of these harmonioé that.lured Newton 


te this false conclusion. We must temember. that : 


Newton had no suspicion that “the spectrum as he 

saw it, beginning at the red and at the 

violet, was not 3 complete entity, or*that ther? 

wis anythmg on either side of it; We  know*now 
6 e e 


® \ 
- @ 


is 1, and the length of ~ 


As on this view jhe widths of the different ai. ee 


é 
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ani visible spectrum is but a more or less 
arbitrary piece Sof @ much larger structure. 

, It was, too, a very prevalent belief that these 
harmonics wêre the key to many of the m 168 
of Nature. Kepler,dor example, spent years’ 
work trying to express the motion of the different 
‘planets in terms of hee håymonios. Holding 
these views, Newton camg to the conclusion that 
the chance of making a refragting telescope was 
desperate ; he abandoned what he, called his glass 
work antl devoted himself to developing the 
reflecting telescope. *He was the first to construct 
such & telesco „though Gregory had provided 
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other it is transmitted. Each mgod lastą while 
the ray travels a tertain distance, and the ray is 
supposed to be always in one or agher of the moods. 
He calls these moods ‘fits’ of easy transmission 
and reflection, and the quantity he measured: is 
the space passed over by ligh} on the duration of 
one of these fits. He deduced from his work a 
soale of cglour by which a colour was classified by 
the thickness of thg plate which gave rise to it. 
His great powers of observation , were shown in 
the discovery of what are kno¥mn as the golours 
of thick plates, whteh, generally require some 
fmding even when ong kmows where to lok for 


him with’ a designe fer one on somewhat different |ẹthem. He shôwede too, that solar and lunar haloes 


Imes. It is a remarkable illustration of Newton’ 8 
influence on the science of his time, and for “long 
after, that hif error about achromatism was not 
corrected for more than fifty years, apd éhat when 
at last this was done, it*vas due to the independent 
researches of two practical men, one a country 
gentleman and the other an instrument maker, and 
not to a philosopher attached to any seat of learning. 

Newton next applied himfelf to the study of the 
colours of thin films, such as soap bfhbles, and 
thin pieces of mica These had-previously been 
studied by Hooke and Boyle, and «Hooke had 
published a theory of them in & paper which is* 
one of the most remarkable in the history of @ptics ; 
in it he foreshadows the prmoiple of mterference, 
afd Young, the discoverer of this principle a 
century’ later, said that a knowledge of this paper 
would have materially hastened the discovery. 
The observations of Hooke and Boyle were 
entirely qualitative. Newton, as was his wont, 
reduced everything to definite numbers. His 
extraordinary powers of observation, and his 
genius for reducing to a few fundamental principles 
a mass of confused and perplexing phenomena, 
_ were never more conspicuous than in this in- 
“vestigation. The subject, which before he began 
his work had been but g medley Sf facts without 
any @pparent connexion, was reduped by him to 
law and order ; ‘so much soethat even now there 
are fow better or clearer, accounta of the funda- 
mental phenomena, apart from their explanation, 
. than. taat’? gjven in the “ Optigs.” Surprisingly 
, few of, the great number of effecte shown by these 
” thin films escaped Newton’s notice. He discovered 
the law connegting the thickness of the film with 


_ ‘the oqlour it shews; he fives ub the first measure 


. of “ae quantity akin to the one we call now tite 
wave-length of the light. He supposes that a ray 
of light,as it travels through space alternates 
" etween to moods ; when in one of these moods 
6 fills ones, surface it is refleoted, when in the 


wine, atise in this way. 


were due to the presence of minete drops of water 
all of the same size. 

. Newton’s experimenta on thin plates 80 impressed 
him with . their ‘possibilities for the” production 
of coléurs that he brought forward a theory of 
colour in which he supposes that the colours -of 
all natural bodies, even o8loured solutions such as 
He supposes that the 
smallest particles of bodies are transparent and 
would be colourless if alone. ‘When, however, they 
congregate together, as in solids and liquids and 
to some extent in gases, their parts, are separated 
by interstices, and a rough description of his theory 
is that the eolour of a body is that of a thin plate 
thp thickness of which is equal to the interstice. 
Newton, though he had an sccurate idea of the 
soale *of the structure of light, very much over- 
estimated the coarseness of the structure of matter. 
He says in his “ Optics’, that if we could make 
microscopes to magnify some 5000 times, we could 
probably detect these interstices. He thought that 


the interstices were of the same order as the length ` 


of a ‘ fit’ of easy transmission or reflection, whereas 
we know that they are less than 1/1000 of that 
distance, much too small to be of any use for 
Newton's theory. 

Another ingenious application of the colour of 
thm plates was his explanation of,the blue colour 
of the sky. He supposes that it is due to minute 
bubbles of water in the air, and that the bubbles 
ara thin enough to make the blue predominate. 
Thisetheory lasted until comparatively recently, 
when the late Lord Rayleigh showed that a quite 
distinct though in some respects analogous effect, the 
aoattering of light by small particles in the air, gave 
an explanation more in accordance with the facts. 

I now turn to the question of Newton’s views as 
to the nature of light. Newton was always ex- 
ceedingly careful not to tie himself down to any 
precise specifjoation of the structure of light. He 
would not, I think, have es a8 & correct 
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repreagntation „of his views the theory 


consisted of small material particles and hothing 
else. We have in the tters to Hooke and Boyle 
a record of the ideas about light which were passing 
through his mind when he was busiest with his 
optical researches, and we find that tĦen tRe ether 
was an integral part of his conception of light. 
He says: “Were I to propound an hypothesis it 
*should be this, that light ts something capable of 
excitigg vibrafions in the ether.” -He gives, 
however, his reasons for thjaking that there must 
be something besides these vibrations, and gives & 
long list of alternatives. ° 


“They that wifi may suppose it an aggregate of 
varjous peripatetic qualities. Others may suppose 
it multitudes of unimaginable small and swift 
‘ corpuscles bf various sizes springing from shining 
ies. .. . But they that like not this may 
light any bk corporeal emanation, or 


any impulse 
proper for 
a t th 


Again, in his letter referring to Hooke’s undulating 
theory he says: “The hypothesis of Aight being a 
body, had I propounded it, has a much greater 
affinity with the objector’s own hypothesig than 
he seems to be aware of, the vibrations of the 
aether being as useful and necessary in this as in his.” 

In the “ Optics,” ptblished thirty years later, 
which begins: “ My design in this book is not to 
explain the properties of Light by Hypothesis, but 
to propose and prove them by reason and ex- 
periment,” the ether is not introduced into the 
body of the book. The idea of ‘ fita ’ of easy trans- 
mission and reflection is sufficient for flis purpose ; 
he just postulates the existence of these ‘ fits,’ 
saying : “I content myself with the bare discovery 
that the rays tf light are by some cause or other 
alternately disposed to be reflected or refracted 
through many vicissitudes.” But if the ether is 
banished from the,three books of the ‘‘ Optics”’ it 
appears in full vigour in Query 29. Newtorfsays: 

“ Are not. the rays of light very small bodies 
emitted from shining substances? Nothi J 
is requisite for putting the Rays of Light m Fite 
of Réflection and Transmission than that 
they small bodies whi 
power or some other Force, stir up Vibrations m 
what they act upon, which Vibrations being 
swifter than the Rays overtake them successively 


t was, 
° fathered upon him by his successors, that light 





more ' 


by their attractive” 


"39 
and agitate them so as by turns to inorease and 
decrease their velocities and thereby put thent info 
those Fits.” 


1 


Thus Newton regarded light as poagessing a duab» 


gtru 
the other the vibrations which surround it. One 
very important feature of Newton’s ‘theory. of 
light, ang one whfch diffefentiates it very sharply 
from the undulatoxg tħeory, is that on Newton's 
theory the structufe of light is essentially atomic-; 
it is made up bf disopste afd definite He 
says in his first definition, ‘‘ Wy the rays of light 


otg, one part of which was the small corpuscle, 


I understand its least parta.” He regards. light e 


as made up of those parts which travel through 
space unchanged ; the light’coming to us from a 
stare is made up of particles of exaptly the same 
kind as those in the light ag the qtar itself ; the 
only difference is that the particles get more and 
more widely’ separated, ag the distance. from the 
star fnoreases. ° 


Let me illustrate the difference hetwoan this 


result and that which obtains on the undulatory 
theory by the considgration of the following ogee. 
Suppose we have a battery of guns in action. 
The guns emit both shot and waves of sound; as we 
go farther from the guns our chance of being hit 
by the shot gete smaller, but if we are not so far 
away, that the shot has lost speed, the effect when 
wè are hit is just as bad as if we were nearer to 


the guns; the effect of increasing the distagoe 


ig to diminish the number of casualties without 


changing their character. Now consider the popnd 
waves. Let us oall the striking of these waves 
against our ears a casualty; also when we go-to 
a greater distance the chance of these*continuous 
waves hitting us will be just as great as when we 
are nearer in, but the noise will fall away quickly 
aa the distance increases. In this case the number 
of casualties will not diminish with the distance 
but their character will change. “This is a funda, 
mental di oe between „œ corpuscular dnd an 
undulatory theory. s 

In recent years great attention has been 
the electrical effect’ produced by light; one of 


pid to e 


these is the emission èf electrons from & metal ° 


surface when light falls upon it. Theasumber and 


velddity of theee electrong can be moasufeg with. 
considerable accuracy. It has been foumd that, 
gs the distance of the metal from the squree of 


light increases, jhe number gf e&ctrons emitted 
decreases ; that is, the num of casyaltios 
diminishes, but those electrons which are ethitted 
are moving just as fast as when the metal was 
clogs to the*source of light.: that is, the character 
å e ‘ear 
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of the casualties is nof changed. This is but one 
ob many of thé electrical effects produced by light 
which show the same characteristic. In fact, all 
*sthese effectseindicate that the structure of-light 
must’ be atomic rather than continuo If we 
confine -ourselves to the corpuscles, though we 
® might explain the’ electrical effects we could not 
° explain the optigal phendmena of interference ; 
bat we must remember tRateNewton in his oon- 
? fidential moods ngver contemplates the oorpuscle 
: as being the sole constituent of hig ‘unite. These 
were always accof panied by vibrations in the 
° ether, and the effeot of these as well as the corpuscles 
must be Wiken mt@&aocount. 

- At the end of the “ Optics e come the Quertes. 
e In these Neyton abandons the severe, alfnost 
Euclidean, style of the earlier part of the book; 

he flings away his policy of “hypotheses ngn. fingo”; 
he makes up for lost fime. The ions he 

makes are extrafrdinarily acute and sugg dative. 

” Here ig one of them. - 


: “ Are not gross bodies and light convertible into 
one another and ‘may not Bodies receive much of 


their activity frm the icles of ht which 
enter into their com tion. The of 


bodies into Light Light into Bodies is very 
conformable to the course of Nature which seems 
delighted with transmutations.’’ 


e 
In another Query Newton gonnects the abnormal 


: Newton’s Work in Pure Mathematics. 
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powers of some su ces with their 
chemical natare, æ subject which is now of grêat 
importance. The connexion he, suggesta is that 
since these bodies are Bo ‘affected by light, their 
chemical nature is such as to make them readily 
take fire and emit light for themselves. This is 
the first and most daring of reciprocal relations 
of the type we are now familiar with in thermo- 
dynamics. 

Newton suggests thatthe ether i in itself is atomic” 
and that the atoms may not all “be of ong size. 
He calculates from thg rise of liquid between two 
glass plates the force, exgrted by the atgraction 
got the particles of the glass on water at a distance 
"of $# of one hundred thousandth part of an inch, 
that is, about one millionth of a centimetre, and 
finds it sufficient to hold up a cylinder of water 
two or three furlongs in lerfgth. He*has extra- 
ordinary clear and definite ideas about chemical 
combination mych gn advance of anything which 
appeared for more than a®entury afterwards. 

I have - confined myself to Newton’s work on 
Optics. I have not time to do more than recall 
that he was the first to give the theory of the 
propagation of waves of sound. His work in 
physics is but a part, and perhaps not the most 
important part, of his scientific work, but if it stood 


| alone his would still be one of the great names 


in science. 
a @ 


By Prof. L. J. MoRDELL, F.R.S. 


wee we consider the numerous and wonder- 
ful developments of mathematics since the 
beginning of the last century, it is very difficult 
for us to appreciate the state of mathematics just 
before tHe rise of Newton. The period was a 
critical one gn the history of this scienoe. All the 
signs pointed to & great awakening, and the world 
was Tipe for important and far-reacging discoveries. 
This was the time of the last dayẹ of Fermat 

s (1601-1665) and of Descartes (1596-1650), who had 
° both jnitiated epoch- making discoveries. From 
” © the Modern þoint of view, what little was known 
related to geometry, trigonometry, algebra, ‘and the 

» e theory of eljuations, Their fuhdamental * prin- 
ciples ħad-been laid down roughly in the form in 
which they are now familiar to elementary studente, 
General theorems Were extremely scarce. Each 
new differential property of a curve, each new 
i expansion of a function of z, required new methods. 


1 Addresg dehvered Tantham, on Nar 10, mt the 
i gqmunemonaion of tho fwowundredth annia o! of the death of 
° @r Imao Nowin 

ee (J e 

e bad e 


+ * d 
e ® e 


Mathematics was chiefly a odllection of isolated 
theorems and examples. 

Many distinguished mathematicians have shown 
unmistakable signs of mathematical genius at an 
early age. Newton, however, knew no mathe- 


matics when he entered Trinity College in 1661 at 


nineteen years of age. He was introduced to 
mathematics in his first term by the purchase of 
a book on astrology, which he could got understand 
because of the references to geometry and trigono- 
metry.’ He then started to study Euclid’s geometry, 
which he found very easy and almost obvious. 
He fqllowed with a book on asithmetia-and Dee- 
cartes ‘ Géométrie,” which was difficult enough 
to interest him. As an undergraduate he also 
Tead. the works of Vieta, Van Schooten, and Wallis. 
Newton’s qriginal investigations were qammenced 
early in his caréer. In a manuscript of his written 
in 1665, the year in which he took his B.A. degree, 
there is the earliest documentary proof of his 
inyention of the fluxional calculus, that is, what is 


Supplement to “ Nature,” March 26, 1927. + 


Al 


now called the infinitesimal - caloulys. i He had | He studied the forms £ the coefficients, and 


werked this out fairly completely ard had ‘applied 
it to finding ta, radii of curvature, etc., of 
curves. It alsa led him to the discovery of the 
binomial theorem. 

° It is given’ to very few people, even in their 
later years when their powers have fully riatured, 
to make so,fundamental, so brilliant, £ epoch- 
making æ discovery as the invention of the calculus. 


*Thus it is all the more Marvellous that Newton 


should have ddme so in his early mgnhood after 
so short £ period of study, « His discovery repre- 
sented the second stage in the emancipation of 
mathematical ideas from ‘the, bondage in which 


they seem to hayp been held since the time of the 


ancient Greeks. The first stago was due to 
Degcaftes and his system of analytical geometry.°* 

Newton’ discovefy meaént in those days even 
more than,Cauchy’s theory ôf the complex variable 
meant in his. ‘It seemed tg uplock the gates 
guarding the storehousesof mathematical treasures ; 
to lay the mathematical world at thee feet of 
Newton and his followers; to open up new 
paths, new regions that would require years "fo 
develop. 

It is uncertam how far Newton developed his 
calculus or what were the dates of his discoveries, 
as he was very reluctant to publish, his results. 
Many of his most important discoveriés had their 
origin in problems arising from the calotitus. 
Others, especially in geomefry, arose from “his 
endeavour to put the proofs of theorems of applied 
mathematics in a form free from the calculus, 
which appeared to ‘be greatly distrusted for years 
after-ita invention because of the logical difficulties 
encountered by the mathematicians and philo- 
sophers who took up ite study. 

The questien of integration was one of the most 
fertile sources of Newton’s results. us in 1676, 
in letters to Oldenburg, the searetary of the Royal 
Society, who had been corresponding with Leibniz 
about some of the latter’s results, Newton describes 
some of his own work and some of his methods 
of discovery, and in particular of the bimomial 
theorem. 

The bingmial theorem was discovered in finding 


the integral of (1-23). Newton noted that 
i [i -airi : 

“ie Ade 2-4 1 

3a 3a x’ 


[l-air g t- Ty 


induction sugge&ted to him the reetit o 
[0 ~aidz =z -Ean biz 5 
`~ 4.4-1.4 -2r 
S a” Reece 


He thgn deduðed the binomial expansion for 


(1 —2*)i, which he wyrifèd by squaring and showing 
that the result refluced to l-z. He’ them gave 


without proefje the ` expansfon "of {a +b)" as an 
infinite series. It was only: many ypars that a 


satisfactory proof was obtained” by Abel. Newton e 


realised that infinite series shgald be ynvergent, 


but did not know any tests for convergency. The . 


present-day student would consider it an easy 
matter to find inductively the wel} known expan- 
sion of (l+z)*. it comes rather as a shock to 
realise tHat the winning of the simple, elamentary _ 
matematics of to-day required mighty gomos. 
at some time or other. 


Newton also gave in this letter the expansion of e 


gin—! z. He deduced,from this the expansion of 
sin z by the method of reversen of series, the 


¢| earliest 8xample of this process. History was to 
repeat itself many years afterward when the 


expansions® of elliptio integrals were to precede 
those. of elliptic functions. He also found the 


l of an aro of an ellipse by infinite series. 
He evaluated the binomial integral 
fam(b + cx") ?dz, ® 


which can be integrated in finite terms if 
(m+1)/s is a positive integer, and which he 
thought, erroneously, could not be doné otherwise 
without infinite series. In later years, he also 
solved the problems of orthogonal trajectories and 
of the brachistochrone. He solved differential 
equations by the use of infinite series, and, as he 
Bays, any differential equation can be in 

in this way. Jat this of course does not end the 
matter. 

Very little “need. be said about the discussion 
which raged for so many years as to whether 
Newton or Leibniz desefved priority In the nfven- 
tion of fhe calculus. It is now consideml that they 
were independerft discoverers. This%is not really ° 


surprising when the work and intereste Sf thee 


mathematicians of their era are considere® The 
history, of mathematicg abéunds with similar 
qxamples. The theory of elliptice functiofis was 


ted 


discovered independently by Abel and Jacobi, and” 


it wgs only many years after the death qf Gauss 


Ea 


that his notebooks revealed that he hadeafiticipated - 


eof a curve by drawing a 
. higher parabolic curve 


42° 





werk. 

Newton poomi on algebra and the theory of 
°. equations dusing the years £673-1683, and y 
theorèms on these sybjects are now associa with 
his name. Jhe reversion of series has already been 
mentioned. AnotHer very important theorem, now 
fundamental i in the theory &f algebraio functions of 
& Variable, is referred to as Newson’ s parallelogram .. 
It diseusses the shape of a cyrve with a multiple 
point at the origin € or at infinity ang'is equivalent 
to finding, from a” given relation F(z, y)=0 the 


e initial terms in the ex- 


pansion e e T 
2 r, 
y = Ax! + Bzr' + 
The caloulus also led 
him to the method of 


interpolation. By this he 
approximated to the shape 


y =a +br +o +da + ... 
through a number of 
points on the given curve. 
He was thus enabled toe 
find the area approxi- 
mately by easy Integration. 
Newton left his impress 
paticularly upon the 
theory of equations. He 
prqved ~ that imagmary 
roots occurred in pairs. 
It may be recalled that it 
was only iñ the nineteenth 
century that the import- 
anoe of imagmary numbers 
was appreciated and fully 
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both of the otia, Bit had no published his | is m ganda a better approximation, the theorem 





Fria. 8.—Cast of Newton's face, in the possession 
of the Royal Somety, London. 


From Green's “ Short History of the English Peopk ” 


is not due to Newten but to Raphson. 
Newton’s method as sar a by his famous 


cubic 
y -2y -5=0 
was to put ee Bi 
e y= 2+, S 


so that the equation becomes 
e 


° p+ 6p? +10p - l=0. 


Neglecting the higher powers of P; he gets 10p = al. 
He then puts 


poOl+g 
ə iNethe equation fo» p and 
gets 
P +8-3q”+ 11-239 
, +0081 50. 
The approximate cals of 
q is given by 
11-23g +0-081 =0. 
Hg then pute 
q= —0-0054 +r, 
eto. 

We oome finally to the 
geometrical work of 
Newton. He was un- 
equalled by modern writers 
in his power in the use of 
the methods of classical 
geometry, though he dis- 
covered no new principles. 
The geometrical solution 
of the problem of Pappus, 
to find the locus of a point 
such that the rectangle 
contained by its distances 
from two given lines shall 
be in a giveg ratio to the 


understood., His formula for the lower limit to | rectangle contained by ite distances from two other 


the number of imaginary roots in an equation was 
given “without either proof or any igdication of the 
method by which he diecdvered it. It remained for 


° Sylvester to provein 1865. N ewton laid the founda- 


tion for the theory of the symmetrical function of 


° the foots of &n equation By giving his well-known 


formula , fof éhe sum of the nth powers of the roots 


e in tenms of te coefficiests of the equation. ° 


e. Nevwton’s name has been given to a method for 
findingapproximately the root of an equation. Jn 
the form in which x is now used, namely, that if 
a ig- -AA appromimation “to a root of the equation 


*f (x) =0, then ° 
i PAC?) A 
e = 9 m -Pla Y z 


given lines, had baffled the efforta of geometers 
since the time of Apollonius. Newton apparently 
gave without much difficulty an eee proof that 
the locus was a conic. 

Equally skilful was Newton in the application of 
analytical geometry to the theory of curves. He 

ed between algebraicand transcendental 
curves, and showed that the former were cut by a 
straight line in a number of pointe given by the 
, degree of the equation, and the latter in an infinite 
number of pointe. This, of course, is a fundamental 
theorem im geometry. 

Newton investigated the properties of oubio 
curves analogous to those of conics such as 
asymptotes and diameters. He then proceeded 

e 


ft 


to reduce the equation of a cubic tq fdur simple 
canonical forms. Each of these was discussed in 
detail, and its double points, ovals, et’., were 
considered. Hg tound*seventy-two of the possible 
seventy-eight forms that a cubic may take. Fimally, 
Ne stated witlfout broof that all oubic curves could 
be derived by projection from the canonical form 
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a theorem which remained unproved ‘until 1731. 
Apart perhaps* from some of Bis geometrisal 
investigations, Newton’s pure mathgmatios was 


dominated by his invéntion of the calculus and his» 


efforttae solve the problems | of Nature. No one 


Sak Wi ce a ee wk 
application. No ene appreciated him more thap . 


o smart be*+cx+d, the greatest of thé great mathematicians. A 
@e sf e 
e e z 
. ° Newton’s Work in Optics. p a we ° 
j By Sir RIOMARD GLATHBROOK, K.C.B., Far. Seo. HS. a ° 
NEWTON entered. Ttinfty College, Cambridge, | a series of Queries of very “real interest, his latest e 
in 1661 shortly befofe his nipeteenth birth- | views on optics and allied subj 

day, and to his B-A. degree in 1665°| But before with the Baines raised in 


On Oct. 1, 1687, e became a fellow of the College, 
and im 1669 was chosen as Lucasian professor ef 
mathematies in succession to Bagrow, whose optical 
lectures he had helped to edit during the previous 
year. His own interest in optics began at an early 
date ; while still an und uate he had written 
about haloes. In 1666 he “ procured a tgiangular 
glass prism to try the celebrated phenomena of 
colours.” His first telescope was constructed *in 
1668 and his second telescope sent to the Royale 
Society in 1671. The following year (Jan. 11, 1671, 
old style) he was elected a fellow of the Royal 
Society, and his letter containing his new theory 
of light and colours was read on Feb. 6, 1672. 
Hooke, who with Boyle and the Bishop of Satis- 
bury was asked to report orf the paper, wrofh a 
critical report, claiming that Newton’s results were 
contained in his own “ Micrographia ” published 
in 1664. Criticisms wdrè also published by Linus 
of Liège and Lucas. 

Newton was admitted as a fellow of the Royal 
Society in 1675, and shortly afterwards sent to the 
Society a paper on the colours of thin plates. Hooke 
was again a critic. The main part of the work, he 
said, “‘ was contained in the ‘ MicrograPhia,’ which 
Mr. Newton had only carried further in some 
particulars.” 

Some corresPondence followed, and Newton in 
his final letter gave Hooke full credit for his work. 
“You,” he wrote, “ have added much several 
ways, and. | specially in considering the colour8 of 
thin plates. If [have seen farther it is by standing” 
‘on the shoulders of gian 

It was not until some thirty years later (1704) | 
that the first edition of the “‘ Optics” appeared. A 
second edition with additions— Ae Theatise,” it is 
called, “‘ of the Reflexions, Refractions, Inflexions, 
and Colours of Light ’’—was printed by the printers 
to the Royal Society in 1718, fifty years after the 
construction of his first telescopes artd contains, in 


è 
P sâ e 
e e 


these, some reference to the book itself is called for. 
The difficulties which followed the, ‘reading of his 
papers in 1675 were the main cause of the delay 
in publichtién. “ To avoid being in Dis- 
putef about these Matters,” he writes, “I have 


hitherto delayed the printing, and should still have e 


delayed it had noe the Importunity of Friends . 

prevailed upon me.” The treatise is divided into 

three books. The first deals with the reflexion, 

refractioh, and dispersion of light; the second with 

the colours of thin and thick plates; and the third 

with diffraStion, and in the Queries with double 
ion and the theory of light. 

The first book opens with a statement of known 
propositions as & perfes of definitions and axioms. 
“For what hath hitherto been generally agreed 
on I content myself to assume under thé Notion 
of Principles... . And this may suffice for an 
Introductiqn to Readers of quick Wit and good 
Understanding not yet versed in Optics, although 
those who are already acquainted with this Science 
and have handled Glassa will more readily appre- 
hend what followeth,” and then we come éo Prop. I. 
Theor. I. “ Lights which differ in Colour differ also 


in Degrees of Refrangibility. as From this we pass by 


a series of sat Gane pa beautifully dedigned, 
most enna a tè an investigation of the 
chromatic a ss tag aes sane of 


the defecta of refraSting telescopes, incurable, as 
Newton thought he had proved it te be by éhese 
experiments, and the construction of hig own reflect- 


ing tnstrument.« “ Seeing, therefore,’ hd writes, e 


“that the Improvement of Telescopes ob given, 


Iengths by Refractions is desperate, I .oqntrived 
therefore a Perspective by Reflexion, using instead 
of an Object-glass a concave Meté?,.” The mirpors 
of the first two ees he made and pofisheds 
himself. 

ce By man 
ti]! I made 


trials I learnt the way oP P polishing « 
ose two reflecting Perspeo 


& 
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For this Art of polishirfg will be better learned by 
ted Practice than by my Deseription.”’ 

“ When I made these an Artist in London under- 
, Look to imitate it, but gnother way of polish- 
“ing them than I did he fell much short of what I 
had attained to, I afterwards und by 
discoursing the under Workman he had employed. 
e Newton, was mistaken, as we now know. Fig. 9— 
Fig. 38, Plate V., of the first*book” of the “ Optics ”— 
illfistrates the crucial experintint (Exp. 15, Bk. L 
Part P). In the Sguye PT is, the ition of the 
spectrum gormed* op & vertibal screen by a prism 
with ita edge horizpnéal and its angle downwards. 


* The plane of the screen is parallel to the edge of 





Fia. 9 —Reproduced from Newton's 


a Optios.” 
the prism.’ The light forming this spectrum is 
intercepted by a second prism placed close behind 
the first, but with ita edge vertical; the spectrum 
is displaced into’ the position pt. Tt and Pp 
measure the tangents of the deviation of the violet 
and red ends respectively, while their differance 
depends on, the dispersion. 224, and 3p re- 
present spectra formed fimilarly by other prisms 
p in turn inethe position of thê vertical 
prisms, S is the position of *the spot formed on 
the sereen by the direct likht of the sun, painting 
“ his roungewhite image when me prisnts were 


¢ takemaway.’” ° 


e Newton observed that when the angle of the 
prism forming the image 3p3t was equal to that 
~ of the first prikm, the axis of the spectrum 3p 
mek that of thescriginal spectrum TP at the centre 
‘of the sun’s image $, while the produced axes of 
the spegtra tp or %2p formed by prisms of, less 


e angle cut the axis of TP in the pointé'm, n arlittle 
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beyond the, centre of the image S. From the 
figure he obtained. the values of the tangenta eof 
the deviations of the von and red rays in each 
Case 

“from whence the een of te Sines ira: 


derived, they come out equal e far “as we 
the trums and using dome ma 
Reasonirig I could estimate ” ; 


or, in gthdt words, if we aits by a, B, the devia- 
tions of two rays (vidleteand red, say) produced by 


a prism, then the ratio sin ajin g’ einde pindent 


of the prism. ° 

It is, however, not "oldar from the description 
that the prisms were ot diferent material” With 
‘modern glasses of high or moderate dispersion 
the axes of the spectra would not be straight, but 
carved, and would not appear to meet near &. ° 

Newton refers jo the different angles of the 
several prisms, and continues : 

“ But for want of golid Glass Prisms with Angles 
of convenient bignesses, there may be Vessels made 
of polished plates of Glass cemented together i in the 
form of Prisms and filled with Water.’ 

qt is at any rate possible, or perhaps tather 

epfobable, that he proved the proposition only in 
the case of prisms of the same material, and in 
any case it is not likely that he used prisms of 
widely different optical properties, even though 
they may nôt all have been bought at Stourbridge 
Fair, to try the celebrated phenomena of colours. 
And sọ he concludes« 

“ But by reason of this different Refrangibility 

I do not see any other means of improving Tele- 

by Refractions alone than that of oe 
their lengths, for which end the late Contrivance o 
Hugenius seems well acoommodated.”’ 

But to pass on; other propositions of the book 
deal with the nate of white light and the com- 
position of colours. 

“ Colours?’ it is shown, “‘may be produced by 
Composition which shall be like to the Colours of 
Homogenial Light as to the ap ce of Colour, 
but not as to Immutability of Colour and Constitu- 
tion of Light ”’ ; S 
and again : 


/“ Whiteness, and all grey Colours between white- 


, and the 
unded af all 
portion.” 


rp ‘of the Sun’s Light is oom 
the primary Colours mixed in a due 

In gnother proposition it is shown that if light 
be due to the motion of corpuscles moying in the 
direction of the‘ray, but subject, when in 1 the neigh- 
bourhood of the surface of separation. of two different 
media, to a force normal to the surface, and if v, v’ 
be the velocities in the two media, ¢, ¢’ the angles 

e o 


and blac k, may be me agi a o Colo 
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of incidence ,and refraction, then ain’ jain dp’ = 
vivo. Thus if pis > ¢’, then ® is S v, of, of the 
two media, thegvelocity is greater in the more 
dense, contrary*to whdt we now know to be true. 

So far Newton has been dealing with geometrical 
optio. Book II. introduces us to “ Observations 
conoerning the Reflexions, Refractions, and Colours 
of thin tramsparent Bodies ”°—to Newjon’s rings 
and the theory of light he devised to acodtint for 
* his observations. 

Hogke in 166%, and Boyle two yeans wenger, had 
observed the colours shqwh by thin sheets of mica 
in bot% transmitted and reflected light, and Hooke 
(“ Miorographia,” p. 47) had deforibed how tg 
produce these colours by placing two lenses in con- 
taqt and reflecting light from the thin film of air- 
between them. Newton, after a brief reference to 
the observations of others, desorfbes his own experi- 
ments. We found the squares of the radii of the 
bright rings to be in the arithmetical progression 
of the odd numbers 1, 8, 5, . and those of the 
dark rings in the arithmetrical progressi6n of the 
even numbers 0, 2, 4, 6, 

A knowledge of the radi of curvature of the 
lenses and of the radii of the rings enabled him to 
calculate the thicknesses of the air film for light 
and dark riñgs. These he found to be, in inches, 
1/178000, 3/178000, . . . and 0, 2/178Q00, 4/178000 
. . . respectively. 

Having now obtained his faota, Newton attdrgpte 
to explam them : 

oe a Ray of Light,” he writes (Bk. II. Pt. iii. 

xii.), “ in its through any refracting 
a een is put into a certain transient itution 
or State which in the progrees of the Ray returns 
‘at equal Intervals and disposes the Ray at every 
return to be easily transmitted through the next 
refracting Surface, and betwéen the returns to be 
easily reflected by it.” And then follows a 
definition: “ The returns of the disposition of 
any Ray to be reflected I will ita Fits 
of easy Reflexion, and those of its disposition 
to be transmitted its Fita of easy Transmission, 
and the space,it passee between every return and 
the next return the Interval of ita Fita.” 


He has no theory to account for this, but*writes : 


“ What kind of action or disposition thig is ; 
whether if consists in a circulating or a vibrating 
Motion of the Ray or of the Medium or something 
else, I do not enquire.’ 

He postulates (Query 17) a refracting or reflecting 
medium in which waves of vibration or tremors 
are excited at a point in which @ fay of light ise 
incident, “ and continue to arise there and be 
propagated from thence as long as they continue 
to do so.” While (Query 18) he writes, after 

© 


pf the Third Book of Optics ts 


describing an experiment “which shows that heat 
can Sa a oon when Suspended if a 


= age aa the Hoat ‘of the warm Rom conveyed. 


Vacuum by-the Yibrations of a much 
subtiler Medium than Air, which after the Air 
wags drawn out rpmained in the Vacuum? And 
is not this Medium the.same with that Mediam by 
which t is refracted and *reflected,. amd „by 
whose : Vibrations Light communicates Heat” to 
Bodies and is put into Fits of gasy Reflection and 
easy Tranantiion | e And do net the „Vibrations 
of this Medium in hot Bodics contriknte to the 
intenseness and duration of fheir Heat, and do note 
Hot Bodies communicate their Heat to contiguous 
cold ones? And is not thig Medium ek 
mre rare and subtije than the Air, and ex 
move elastick an 
readily o all Bodies 3 beer not (by ita 


| elastick force) expgnded thrdugh alf the Heavens ?”’ 


And agaif, Query 19 : e 
from 


“Doth not the Refraction of Ligh 
the diffefent density of this Ethereal Modtum in® 
different places, the 
the-denser parta of ium, And is not the 
density thereof grea ae free pnd = Spices 
void of Aér and other grosser Bodies than within 
the Pores of Water, Glass, Crystal, Gems, and other 
compact Bodies ?ł » 

These queries appeared in 1718. In the text of 

e è Opticas ” (1704), Newton was more cautious, 


for in Prop. xü., after his inquiry as to the action 


or disposition which causes the alternate fitæ of 
reflexion and transmission, he permits “ those who 
are averse from assenting to any new Discoveries 
but such as they can explain by an Hypothesis ” 
to “ suppose for the present” that “the Rays of 
Light by impinging on any refracting or, reflect- 
ing Surface, excite vibrations in the reflecting or 
refracting Medium or Substance.” 

We will return below to the questi8n of why 
this complexity was necessary.—A stream of cor- 
puscles constituting a beam of light, accompanied in 
their path by waves in an elastic medium travel- 


ling with a yelocity exceeding that of the corppscles . 


themselves, 6 them and jostling them ° 
into alternate fits of reflexions and transmission, 
a theory so complex that in the words of Verflet : 
“ Pour renverser oe ble échafa aftiga d'h 
thèses indépend&ntes AE et læ autres H sat 
pan de le regarder en face et de chercher è 
le comprendre.” ° ° 
Meanwhile some brief acobunt * must be given 
os Obsefvasrons 
concerning the Inflexions of* the Rays of “Light 
and the Colours made thereby.” It deals with 
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eerie = 
active t And, doth it not æ 


always from e 


Grinmvaldi’s Sbeervation of the colougs* of bands » 


of the fringes, three 


oe 
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esen en either side of the shadow of a hair iflumi- 


nated by light from a small holo-*-the diffraction 
of light. » 
Newton exferimented with sunlight tted 


into his darkened chamber through a p#™fole 74 
part of &n moh in diameter. “For 21 of those 
Pins laid éogether took pp the Qreadth is half an 
inch g. he mess 
sured the breadth 


im number at vafi- s 
ous distantes from 
"the hair, and ex. 
tefided tRe obser-e 
” vations to include 
the fringes ®pro- 
duced by a sBarp 
knife edge and also 
by a natrow trian- 
gular slit formed 
, by two, knife edges 
” inclined at a small 
angie to each other. 
Of these appear- 
ances he attempts 
no explanation, 
stating that at the 
time he was inter- 
rupted, “ and can- 
no now (17/8) 
think əf taking 
these things into 
consideration. And 
since I hgve not 
finished this part 
of my Design, I 
shall conclude with 
proposing only 
some Querses in 
Order 4o a further 
search to be made 
by otkers,’’ and the 


Meara) 


“ Rornot Rodies 
act upon ht at a distance and by their, action 
bend itg , and is not this action (caferts 
e paribas) stro at the least “distance? Do 
not. which differ in ibility differ also 


in Flexpbility,? Are not Ra ightin i 
by the edgee and sides of ies bent E E. 
rapped Sip and.fgrwards ; with a*motion like that 
of wr Eel? 
Coloured Light above mentioned arise from three 
such bendings ?” 


P e e e 
°In Query 85 we come to the double “ refraction 
® e 


é 





Fia. 10.~gStatue “by Roubiliac in the ante- 
en PER: given to the College by Dr. Roberts 


And do not the three fringes of 


of Island Crystal described firgt by (1670) 
Eraamts Barfoline and afterwards more exactly 
by Hugenius i in his book ‘ de la Lgmiére’ (1690).”’ 
The properties of the crystal and. its effecta on 
light are deaoribed, ending with the Query (26): : 

“ Have not the Rays of Light several sides endued 
with several original Properties ? ’ 


beyond an Obstacle 
which stops part of 
the Motion. but 
will bend and 
spread every way 
into the quiescent 
Medium, which lies 
beyond, the ob- 
stacle ł ” 


As a further objec- 
tion he writes, 
after a reference to 
Huyghens’ experi- 
ments on polari-. 
sation : 

“For Pressions 
or Motions, propa- 
gated from a shm- 
mg Body through 
an uniform 
Medium, must be 
on all sides alike ; 

[ Commader Vales, ) 
of Trinity College, wherbas by those 
mith, Master, 1742-68. Experiments it 

Hapori that the 
of Light have different perties in their 


aes t Sides.” ° 


Thus Newton is led to the Sono PEE 


ures 29 : 


“ Are not the Rays of Light v 


¿mitted from shining Substancest “For adok atch Bodioe 


t Lines 


will pass through uniform Mediums in right a 
is the 


without bending into the Shadow whic 
Nature of the Rays of Light.” 


Ph 1675 he had been lees positive ; in his series of 


~ e 


“ Hypotheses as to the Nature of Light,” submitted 
- inethat year tò the Royal Socigty, le wrote, after 
premising the existance of an ether in which 
waves were set up bythe impact of light rays on 
a reflecting or tefracting surface : 
° “In the fourth “plaoe therefore I suppose light 
is neither æther nor ita vibrating movemént, but 
somethi a different kind propagated from 
E eS 
° ogis ev e oy. 
Ffthl , It A Ghat light ERTA 
mutually aot updh one another.” e. ` 
Newton was aware of Muyghens’ “ Traité de 
la Luñiére,” with its deattiful ognstruction for 
determining the position at°any -instant of # 
wave front, in % medium either orystalline or 
isotrogic, as dhe envelope of the wayeleta pre- 
ceeding from all pgints of a ¿previous position 
of the front; but such aeconstruction did not 
account for rectilinear pro tion. He was 
aware, also, of the t t°two waves in 
water of the same period reaching a given point 
by paths differing by an odd multiple of half a 
wave produced rest, and had thus explained the 


tidal phenomena of the port of Batcha in Cochfne 


China, an explanation which one hundred years 
later first put Young on the track of interference; 
but he failed to see how this would account 
for many of the experimental result he had so 
clearly described. e’ 

Newton knew, also, that sound waves jn eair 
were propagated by disturbances taking place in 
the direction in whioh the waves are. travelling, 
and, for him and his eontemporaries, the waves 
in the luminiferous medium possessed this same 
property. Such a motion could not account for 
polarisation, and though he refers several times 
in the “ Optiœ ” to the vibrations of a stretched 
string, no one in his day had conceived that the 
vibrations to which light is due could® like those 
of the string, be transverse and give to the ray 
the sides needed to account for polarisation. 
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the rectilinear propagation. His memoir op the 
diffraction of lfght was crowned ‘by the Frerfth 
Academy in 1818, exactly a century after the publi- 
cation of the second édition of the “ Optics.” ae 

Newten’s second diffieulty, was solved at the 
same time. Hooke had suggested, byt* without 
any convincing reasons, that fhe vibrations in a 
light ra were transverse to the ray. Fresnel in 
1816, in a Memoir en the influence of polarisatfon 
on the mutual actign between stwo rays of light, 
makes the kgme hypothesis. Younge in 1817 
(article * Chromatics,’ Supplement to 4“Enoyclo- 


pædia Britannica ”) writes : ° 
o ® e 
` The elementary motions«f the particles of the 
luminiferous mediuma are su to be princi 7 


confined to the line of direction of the undulation, 
while the moat sensible effects of the waves depend 
immediately on their ascent and descent m a 
direction*pempendicular to that of their ive 
motign. ... If we aasumé as a mathema cal pos- 
tulate ee aT ao that a ee im a? 
motion TO m a straigh , we 
may deviso from SA caiman a tolerable e 
i tion © ision Igrised light 
by reflexion on an obhque plane.”. i bi 

But, writes Verdet, “The idea of transversal 
vibrations appeared a mechanical absurdity to all 
contemporary men of science,” especially to Laplace 
and {p Arago. Tho latter could never in his life 
decide to admit it as true, and Fresnel abandoned 
for a time an explanation based on this hypo- 
thesis. s 

In 1819, Arago and Fresnel published a Memoir 
on the mutual action between two rays of polarised 
light, and as a result of this, in 1821, Freenel 
adopted the hypothesis of transversality,in his 
Memoirs on mechanical considerations on the 
polarisation of light and on double refraction. 
One other experiment was required tf disprove 


‘the emission theory, and this was first, carried out 


by Foucault, who showed that light travelled more 
slowly in waterghan in air im accordance with the 


requirements of the undufatory theory. Newjon’s . 
theory, as we lve already seen, required the reverse ° 
result. : 

Another century has ‘passed, and We havé the 
quantum theory of radiation enunciatedsby Planck 
in hfs famous paper of 901. Rafliant’ energy °` 
leaves a radiant body, not continuously fut in ° 
definite ‘chunks ’—quanta—depending on the fre- 
quenoy and on a, constqnt, Blanok’s constant h, 
of which the value is 6-55 x 10-Peerg seo’ e Phe 
energy of the system is not ‘equally distributed ° 
among the various modes of vibration, as required 
by classical nfechanios: but little is fouad in short, e 


A century peased before Newton’s doubts were 
resolved, and for that period his views held the 
feld until, on Nov. 12, 1801, Young applied the 

- principle of interference to explain the diffraction 
of light, the oolotrs of thin plates, and fany 
of the other phenomena disoussed by Newton. 
Fresnel’s first memoir on diffraction is dated 1815, 
and was followed in rapid succession by “other 
researches *by which he establiahed seourely the 
consequences of interference, and showed how it, 
when combined with the extreme smallness of the 
wave-length of light, led to an explanation òf 

e 


© 


> of radiation (1917). 


with the speed of light. 
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period waves ;. it is E Concent m the 
low-frequency ‘ibrations. 

The law of radiation developed by Planck has 

“been fully verified by numerdus experiments; and 
the inverse problem, given that the final ition 
of energy is that determined by Planck’s law, what 
laws of mgtion must be ted for the system in 
order, to c obtain thig law, was first solved by*Pomoaré 
(1812), who wrote: “ L’hypotitéee des quanta est 
la seu% qui conduige à la loi de Planck.” 

Light ione fo?m. of radiant energy. Light then 
leaves a laminant body i in quanta—light quanta— 
“and this view has been developed by Einstein in 
his papers on lithfeqnanta (1905) and the theory 

Such a fheory has its ditt- 
culties ; it comtradicts at first sight much tha? we 
know from experimeat about the interference of 
light. Thus Prof. H. A. Lorent& (quoted by Jeans 
in his “Report t on Rediation and the Quantum 
, Theory ”) said at°the Birmingham meeting Gf the 
* British, Association in 1913: “Now it must, I 
* think, be taken for granted that the quanta can 
heve no individual and permanent existence in the 
ether, but they tannot be regarded aseapcumula- 
tions of energy in certain minute spaces flying about 

This would be i: contra- 


1 For a discussion of the quantum theory, of course of th 
prope baro Aladod fo, a auld be dando to thin ee 


diction with many well-known phengmena of, inter- 
ference’and dfffraction. It is clear that if a bem 
of light consisted of separate quanta, which of 
course ought to be considdred asymutually inde- 
pendent and unconnected, the bright and dark 
fringes to which it gives rise ooyld never be sharper 
than those that would be produced by a single 
quantum.” ° 

While if is tomptipg to try to draw an analogy 
between Newton’s corpuscles and light quanta, 
and possibly between his fits 6f easy reffexion 
and transmission ands the, probabilities of periodic 
changes in the states of mofion of an atomiqsystem 


from which the emigsion of quanta arise, there are - 


‘difficulties in ‘the way of the agceptance of any 
mechanical theory purporting to account for the 
efnission of ‘light, which, up to the ‘presen? have 
proved insuperable, unless, intleed, we Inay see in 
the new mechanics “developed by Heisenberg 
and Schridinggr seme means of bringing the 
various experimental resu#ts under some general 
law. ° 

°” In a recent paper read before the Royal Society 
og the quantum theory of the emission and absorp- 


"tion of radiation, Dirac studies the interaction of 


an assembly of light quanta with an ordinary atom, 
and claims to show that it gives Kinstein’s laws for 
the emission and absorption of radiation. 
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-è Let us now prasse famous mene ` 


© fun HISTORICAL PROBLEM. 


WV FEN Newton undgrtook the unprecedented 
of N Sa dynamics of the 
motions of the heavenly bodiés? sparsely scattered 


in the vast depths cosmical space, the pre- 
imi and novel problem in front of him was 
- DA to settle their j He formall# 


established *the principle that, though there may 
be one essential space, or sther, all spatial frames 
of referende are equally permitted in nfaterial 
dynamics provided their motéon relative to this 
standard frame and so%o one another is one of 
uniform translation. Thereby, for example, he 
was justified in referring the internal motions of 
the planetary to the sun as if it were,a 
centre, although it is in motion with velocity 

then unknown: going even deeper, he showed 
how the apparent revolutéon of the direc- 
tions of the stars could be proved, by experiment, 
to include them within the range of a frame of the 
dynamics constructed locally so as t8 be appro- 
riate to the events on the earth as a whole.' 

ut he curtly laid down the te that 

is one universal reckoning of time. He ever went 
on, in another context m more speculative vem, 
to assign to this physical absolute time a tran- 
sdendental significance,**which has made it a battle- 
ground of philosophers from Leibniz onward. On 
these fundamental topics no “degree of precision 


le up: he in- 
vented for them the name ‘ e8 of inertia,’ which 
has been recently supplanting the term Galileian 
co-ordinates introdu in the relativity theory. 
He even propounded the fundamental quéstion : 
given three systems of bodies in independent 
motion in jhe same space, under what conditions 
is it ible to discover a moving frame of refer- 
ence In that space (and therefore a group of frames) 
relative to which their motions are all uniform 
tranalatory | The very idea of a frame of refarence, 
as somethjng requiring a name, seems to have 
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originated with*his direct and acute, but sometimes 
ious: thought. He the problem of = 
simultaneity, but could not solve it: that had to 
wait for the modern group-thegry. “Abousthe same 
tinf (1870) C. Neumgnn published discussions, that e 
attracted far wider attention, in which motions are 
framed by being made relative to ‘the body Alpha.’ 
In the higher theoretical’ astrorlomy rotating 
frames of eefgrence have however been practically 
in use ever since Newton, gut more formally since 
the Vhilliant initiative of Euler®in referring the 
dynamics êf a rotating solid body to itself. ° 
The simplicity of the Newtonian frames of space 
and absolute time was disturbed practically, by 
the fact that our celstial knowledge *comes By 
rays of ljgkt which suffer delay “m trangmission. 
Principles of correction, taking cognisance also of the 
motion of the observer, were introduced by the great | 
practical astronomer Bradley, during Newton's life- 
time, which have remained adequate until this day. 
But close testa on the propagation of the ight 
itself, initiated by Michelson (1881) after an idea 
broached b indicated that things pass 
as if tho velocity of light ware practically the samo 
absolute constant within all local environments, 
unaffected by the directions and itudes* of 
their oonvections through space. is result, 
then un and even paradoxical, became 
the stimulus to modern projects of complete local 
relativity, based on a general postulate (1900) that 
each local scheme of eventa is, so far as relates to 
the atoms of matter, self-contained. Its theoretical 
proof, up to the second order of appréximation 
even within the atoms if only their structure is 
electric, rested on a principle of co denca 
which had in Lorentz’s bande already (1 iven 
an éasy explanftion of the aberration of ight and 
other first-erder effects. Such theories, neces- e 
sarily only approximpte for application within the ° 
atoms, culminated m impressive practical form 
(1915) in the inclusion ef gravitationeby Efnatein, ° 
leadingeto his astronomical predictions and their 
subsequent verification. gSa 
The confirmation (1919fof Einstem’s otion ° 
of the deviation of rays of light in the sun's gravita- e 
tipnal field, at ance planed ese later developments 
af the dynamiog of relativi{y im a privileged 
poo and e their’ critical sady Imperative. e 
ter, the eclipse result has beet enhancdby, 
a gradual consensus of exper’ opinion regarding 
the glleged gravitational influence on tha atomic 
periods of fee vibration: but the ogiginal close ©, 
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explanation, by the fheory, 
apal? residue ef the advancd 


ofe planetary peri- 
helig has become less 


ent on account of un- 


, cartainties òf the astronomical problem. 


Courp ORBITS BE IsoLaTeD GRODESIO Gpkvzs ; 


These. predictions all rested on a postulate that 
in & plastetary system of orbjts, as represented 


. bymbplically m an Einstein-Minkowski fourfold 


continuym, each gravitatipnal orbit is separately 
or ita own, account a quasi-gf@odeaio curve, like a 
line of shortest len But it has been held (1922) 
to be intrinsically R to on the basis 
that the ‘warping ef this auxiliary fourfold oon- 


e tinuum is*determitef by the representative orbits 


within it, while at the same time each orbit is 
determined by théewarping of the fourfold. The 
treatgi as mutual: fhe 
neceasary intginsic invariance of Nature, ee 
amid the accidents of arbitrary modes o 
reference, whiĉh at first pointed to the geodesic 
postulate as a suitable choice, must thws belong, 
as the imvariant Hamiltonian Minima! Action"does 
in the actual dynamical astronomy, to the s¥stem 
eD, 
howevér, the orbital problem was examined ‘ in the 
representative fourfold on this basis of a single 
mbthematical A&tion function, one inating in & 
field-Actjon, binfling into a unity the mutual 
influences, it appeared that the constant o vits- 
tion had to enter into ihe ression for the 
Einsteinian absolute symbolic intervakof fourfold 
space-time in the form y instead of 2y, leading to. 
amaller potency of gravitation on light so thet the 
two redinted optical effects of gravitation must 

h be halved. 

he only criticism of this result of which J am 
aware Was a remark to the effect that, if this 
is feally so, then there must be something wro 
with the application of the method ‘of a 
Action. Yet that method has continued to be, 
without mfbstantial modifloation, the essential and 
eminently convenient foundation of the general 
fourfold mathematica] theory of relativity. The 
astronomical verifications in agreement with the 
Hinsteinidn values, as they became generally 
accepted, have thus pointed insistently for several 
years to the necessity of finding some way of 
reconeiliation of thig alleged fundamental dis- 
crepancy in the theory. It wẹ® indeed elear 
enough that the rôle of astronomicaletime in the 
m in’s own 


adaptation for his geodesic postulate, was un- 


of the outstanding 


è satisfaStory > but nothing better presented itself, ; 


though a eslight error here involves great con- 


, Sequenaes.° Yanious attempts af reconciliation, 


essayed by the writer ing the last four years, 
ehave dhown themselves inadmissible. It is : 
for example ,to solve the problem, which is simp 
that of fitting gravitation within the domain of the 
optical and eleetsical relativity postulate, by means 


3 of ®iscalar potential of gravitation, intraduced 


_ expressjpn of the electric an 
© 9! Phüosopiod Leperine, Jan. 1038, pp. 248-256." : 
°e e 


“alongside the fourfold vector erie that is the 


optical field :, but 


0 o niħIiIȘ— 
ty 


that course ,otherwise apparently upexceptignable, 
does not a any interaction between gravita- « 
tion amd light. Thus the actual astronomical de- 
tection of such an influence, as stimulated originall 
by Ennstein’s formulation, and ‘garried ciroagl 
in the first instance in eclipse expeditions guided 
by Davidson and by Eddington with the.help of tHe 
Astronemer Royal in the preparation, has now come 
to control the whole discussion in its own right. 


DYNAANOAL Tome INHERENT IN THE ĪNTRINSIO 
STRUCTURE OF? MATTER, NOT IN Fomar’ 
FRAMES. e’ 

The reconciliation of this discrepanoy tht will 
now be put forward ® Ireld to place the modern 
mathematical theory of relativity on its intélligible 
hysical foundation An actual astronomer is not | 
an isolated solitary flyimg age of the abstract 
mathematical ati In his annual journeys at 
high speed round the extensive cireumferenc® of 
the earth’s orbit, he takes hig instruments and his 
landscape of reference along with him, without 
which he would be helpless : more impertant still, 
he takes his mical records extending over 
centuries of time, which have to be permanently 
intelligiple and consistent to all brother astro- 
pomers, actual and potential, at all times and all 
places and moving in concert with their environ- 
ments with all conceivable . There must 
be something of the absolute involved here. The 
solution now offered is that our astronomer’s own 
local space and time are absolute Newtonian space 
and time: that, unless we turn back from and 
reject the whole corpus of modern spectroscopic 
atomic doctrine, it is not possible to wriggle out 
of "Newton's dictum of the necessity in dynamias 
of &% yniversal contfuous measure of time. Nor 
indeed do the creators of modern relativity attempt 
to do so, except in so far as many of them have 
become uncomfortable wqnder e EKinsteinian 
universal invariance of the time-space auxiliary 
fourfold interval, which as here interpreted involves 
and even imposes absolute time. 
In the Einsteinian form of fourfold Action it is 
the modification of the time-like variable that 
dominates almost completely, as regeérds the actual 
universe with its slow motions, the forms of the 
symbolic , because i enters into ds in the 
form cdi: when we have learned how to transform 
the symbolic track into an actual orbit in space 
and time with'close accuracy as regards t, a much 
more rough adjustment will suffice spatially. Hence 
the intportance of the utmost precision in the 
time-specification. 

Phe extension of the environments of the 
astrofomers, as enshrined in frames of the local 
standard, or so-called natural, space and time 
universal in character and the same for the en- 
vironments of them all, into wider regions, is 
troubled by the fact that their only practical 
means of distent communication is Dy rays of 
light or other electric signals, which are delayed 
in transmission and affected by the motions of 
the observers. As regards astronomical observa- 
tions that difficulty was discovered and surmounted 

© o 
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as early as 1727 by Bradley, who, espécially by 
hi fundamental principle of aberration, funded 
and even perfected the science of practical astro- 
nomy, But not merely an approximate practical 
co oy; an absolute mathematical fit isrequired, 
though possibly of œ kind which may never attain 
to verification, if ‘accumulated work of astro- 
nomers is to be intelligible in ideal compfetences 


to intellectual scrutiny, notwithstandi every 
variety of position and motion.af posaible*o erg 
And recorders and the: pomplerities of t- 


transmission, of all which complications an ideal 
foundation for th® records of astronomical history 
must in thtory take exact isance. 

It is held that the dem&nd for universal in- 
telligitbitty thus introduésd,*though of a generality 
which transcends any special ties physical 
science and so ney appear at sight to be 
unfruitful as being metaphysical, does point to a 
n and’ attainable actual construct withifi 
this domaim of knowtedge, that of astronomy and 
physics. Knowledge is rendered possible because, 
though the intrinsic times of all observers “every- 
where have to be identical becausedhe local atoms 
are absolute in relation #0 their environments, yet 
the epochs or origins from which these times are 
measured in the various localities do not come 
into consideration st all, only intervals of time 

ing concerned in the astronomical dynamics. Je 
is this indetermination & priors of epochs, m 
conjunction with the absorption ofeall possible con- 


_ yections of local frames into simple invariance of, 


the fourfold interval, that confers the requisite flexi- 
bility, permitting all the identical local*reckonings 
of space and durations of time, of all observers 
everywhere in all ages, to be consolidated isely 
within one wider auxiliary conglomerated fowrfold 
scheme of mathematical representation. 

The course of an astronomer’s life, by the inter- 
retation here advanced of the natural demand 
or relativity, works itself out of necessity under 

the sustaining local influences, is relative to his 
sub-permanent natural surroundings — this being 
indeed a type of postulate already recognised in 
mathematical form fot similar reasons in the more 
minute coamos of the atomic theory of elastio 
bodies.. Our astronomer thus cannot kngw whether 
his environment is careering through space or not ; 
that question must be meaningless to him, except 
so far as it is opened out by probable inference 
from the messages coming to his marvelously 
adapted sense of vision by light from the distant 
regions of the cosmos. In any case it is only his 
local smoothed-out frame of convenient referenge, 
in which the occurences that affect him are set, 
that can in“any scheme of feasible simplicity thus 
be ed as careering through space. He can 
and does construct his own Newtonian dynamical 
science of the motions observable within his docal 
frame, involving large relative velocities, 
even including local so-called centri forces ; 
and he could do this effectively tho with far 
more trouble without callmg upon light at all, just 
as if he and his associates were blind. Unless 
indeed the motion of the Suitable „local framp 


e 
51 
*relative to adjacent itted frames proves to be 
go erratic as to involve conspicuou§ differences tf 
g®peed in its own adjacent parte, such ag are cdlled 
rotation : 
im oe of the rotation, as can be done by 
in inf, by subdivision’ of frames, the fineness of 
the meshes of the analysis, so dimm| the 
extent of the local landscape which is the dj tigb 
element, effectively uniforfn, with which a quasi- 
geometrical theory tes. Rotation of f 
of reference, eb ate velocities to an ae 
depending on, the effective wadius of thè Ə, 
appears on thig view af a secondafy and avoidable 
feature: in illustration, the «otation ofthe local 
element has added no term directly to the usual 
dynamical equations for-a differential element pf 
.valume of a strained: elastic pelt. 
The fact that the Lorentz transformation has to 

relat to convection without rotatiom is thus not 
now a harmful restriction. Moreover, on our view 


and then #he remedy is tp reduce thes 


the influence of rotetion’can in any case be confined _ 


within tif cal frames, for it can be taken to 
belong to the dynamios of the ies in the frame 
and not tg the frame itself: a law of centrifugal 
force need not now belong to an unlimited, frame 
and so extend away in m ing intensity, to be 
compensated at i The original Newtonian 
ent from a spinning bucket,.or in equivalent 
actuality ¢lfe Foucault pendulum or gyro-compass, 
can demonstrate with,the aid of light that the 
relative invariant pro expressing fixity of 
gyrostatic directions within the frame, which the 
ee Newtonian dynamics involves and 
can ver locally in self-contained manner, does 
actually extend outside as far as the fixed stars, 
which thus prove to be included within the regien 
of spatial extension over which the play of physical 
theory is effectively Newtonian or uniform. n 
The directional fixations, unlike time, are thus 
local, not absolute; and the relevant question is, 
how far does the frame, for which they cap be taken 
ically to subsist, extend: thus removing an 
insistent but, like unbounded centrifugal force, an 
unnecessary absolute. Or conversely, if we adopt 
as the expression of the natural notion of relativity, 
this idea that the convenient frames of fee 
of d ics cannot be expected to extend uni- 
formiy 407% ity or further than they 
tented. it points gaturally towards trying a variable 
contiftuum, in which indifectly, as one may even 
say, Einstein’ discovered a suitable symbolic répre- 
sentation, for an invariant gravitation. On the 
other hand, our immedjate personal, domain of 
local dynamics of matter can be so small fhat 
optical darian! merges practically ine Gewtonian 
relativity, the dedays ether complications of 
light becoming negligible: but there 1s pote to 
exclude another wider uniform frame, a8 
flitting across it, whose contents 
PE 


referred tœit instead cf t own frame, 


|eby aid of the Lorentz transformatien whiok cga- 


serves the optical invariance abl over it. This is 
the pT i feature emphasised here, that ae 
wi 


relatiens of pyre relativity are concerned 


be® 


the specifications of localities in space®and time,e ° 


- 


nar pf 


‘and ,preacribe the modes of 
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djustment afd con* 


tanuation of the. group of fhe ‘permissible local 


frames of reference : t the mutual dynamiog 
».the masses existing in each local frame ae 


Pe d 


ad 


independently by Newtonian principles, a8 In 
Nature.is actually the-case, they arise in dacape 
practically permanent as regards the larger features 
each within its own most convenient frame. 

Fer example, on thie formulation of the natural 
notion eof relativity, an astronomer will be under 


_no temptation td undertaké,a violent journey 


throigh-the cosmos,in order “to return on the 
previous night ’>as has beea said aga so rejuvenate 
the actiyyties of hfs life, any more than he will be 
tempted to go to the antipodes in order to stand 
on his hed. e ` ! 

* Only ‘relations *%ase directly accessible to our 
know , and in this domain most conspicuously 
of all No progress has yet been made, any *more 

in Newtọn’s day, in unravelling the essential 


i 
na of gravitation. No reagon can be assigned 


why it is just as intense as we findsit,eor why it 
existe St all. What ean be established Ry the 
Kinsteinian verified predictions is that, in 
some unknown way an essential feafire of the 
physidal universe, it does fall into line, as one had 
anticipated thaf it ought to do, with electro- 
dynamios*and optics in preying the principle of 
local relativity, the regional -conteaigednesa of 
local material phenomena, as above elaborated. 


DYNAMIOS IN A Two-DIMHNSION Al Cosmos. 


The analogy, and contrast, drawn from the 
Gaussian intrinsic geometry on a surface  vari- 
able curvature, by which fhese beautiful recent 

velopments in a fourfold mathentatical theory 
of universal relations in space and time were doubt- 
leas suggested, can be pushed a considerable way in 
tHis direction. We consider now not an individual 
explorer, but ẹ whole population, whose activities 
are confined close to the surface on which they 


` subsist, fheir thm cosmos of which alone they 


are conscious. Each community have their local 
world of events occurring in their local landscape 
on this-sheet, and may construct, with a view to 
ress the ly succession of tbese eventa, 
their own Jocal science of ss begs and physics. 
This science is conveniently laid down for each of 
the groups within a frame of reference, which, 
is flat or Euclidean, apd can b8 envisage@ as a 
uniform reference-lattice of j ines; also in 
a local scale of time regarded abstractly as flowing 
uniformly, while determined practically by the 
prominent eniformities oP recurrence in their pheno- 
mena. But when their region is extendedoo far, a 
misfit én thtyr simple scheme rayjdly develops ; for 
the burface of their adtivities curves ro aA we 
outsiders know but the inhabitants do not. 
A ‘theory of a wider cosmos cannot, howewer,. 
arise at all unis the local populstions possess some 
eang of communicatioh with one another. Let, 
donder a forest of threads stretched tight over 
their surface, and imagme that messages can be 
transmitted along them from each group to the 
others : *tyese threads are so far thb ofues of 


our suitéblg paths for transmission of rays gf light. 
Without them, all these local framés of flat 
geometries and their related dyhamios in natural 
time would subsist, but j 
very refined use of them there could be no kind of 
relation established between dard axes defini 

the expression of e y twoeot tho losd 
regions, just as-there is no overt relation between 
the epochs of the absolute times im our local 


isoMtion ; ‘without a ° 


regions also internally” self-containéd. But such’ 
interSconnexions can be worked up for them -by ` 
constructing an aux aera geodesic’ geo- 


metry (far gxample, spherical anono] reug h 


for itas expression pn the stretched 


conglomerate scheme whfch moludes and also sums 


up all the local geometrie®. Though unbotthded for 
them, it may even be restri essentially, un- 
known to the inhabitants, to askinite, even possibly 
cyclic, domain as a complete frame for their coamos, 

the surface expressing our external, but ¢o them 
abstract or bolic and dlifficultlye explorable, 
frame for the expresajon of their experiences closes 
up ke an ellipsoid or solid ring : thereby relieving 
essentially the ingetermination of the infinité. 


Their local plane geometaies are here implied, that- 


i8, are ted, to be all identical in and acale 


e—also their local experiences to be of the 


“antorally 
and therefore the time m which they are na y 
sot—that is, they are absolute in their-dynamics. 
This of scheme involves, and is seoured 
In its est generality by, the analytio postu- 
late, after Gauss and Ri that the squared 
interval of length on their surface, expressible 
as œ quadratic function of the differentials of 
any two functions defining any lattice of co- 
te curves de ini position on the 
sttriace, is transferable all over it without change of 
value after the manner of a terrestrial surveyi 
chain, is in fact mathematically invariant an 
absolute. Yet really all that our present science 
of differential geometry is ey capable of deal- 
ing with is gradual transfer, explored step by step 


on the basis of local differential equations. Here the- 


rays of light are more potent than the threads or the 
geometry, for they can translate directly a finite in- 
terval of time, expressed in absolute htomic periods, 
across an glmost unlimited range in the cosmos. 
This is Ra beyond geometry, whioh 
imposes itself on the formal pesudo-geometrio 
continuum determined by the postulated fourfold 
invariant interval. This latter,eas already re- 
marked, is able to create the fourfold scheme, 
becatfse it can condense local frames, with all 
of convection, within one element. How 
fat this extraneous physical feature, the presence 
of liht, tightens up the pseudo-geomBtric scheme 
we do not now stop to Inquire; except to re- 
mark that it aocentuates the absolutences of 
time, a8 sus generis, alread and 
indeed provided for by the ien t sign of the 
relevant tefimin the ion for the quadratic 
interval itself. Nor wil we consider 
recent problem set by Weyl and Eddington and 
follo up by Einstein, which really is how far a 
much wider | type of frame for events, imposing 


Ə more. 
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only Igcal rela jioni between vector 
of points, can constructed sg as ¢o invelve in 
itself, be consistent locally, and beyond by con- 
tinuation, with the different and more tangible 
kind of foundafion provided by postulation of 
invariant intervals such as distance—for it would 
séem, as has been already remarked, to be too loosely 
hung together to be identical with a.geometrie frame 
even combined with an arbitrary electric field, 
though such frames may wbll subsist inside it. 


s OTHER ELUCIDATION an’ CONTRASTS. l 


There may be tame instruction also 1 an analogy 
of our Newtonian Absolute Time T with the Kelvin 
Available Energy, A, in tltermodynamica At each 
temperéture of a materiat system under discussion, 
intervals of A are meas as define amounts of 
absolute energy ; which is in fact the essence of the 
perpetual-motion postulate of Carnot, there the 
analague of the present one of a local absolute times 
But in pasajng to a glifferent temperature of the 
material system the origin or gpoch of measurement 
of A has heen lost, and it mes necessary to 
inolude A as a feature in a widgr ayxiliary theory, 
introducing a new and yniversal formal quantity, 
the entropy of Clausius, in addition to eneggy and 
of different essence. But alternatively we can, 
usually do without any such general scheme b 
oe as is familiar in special problems, og 
special isolated cycles of change resting directly on 

e Carnot-Clausius principle, our general knowledge 
of Nature supplying the relevant foundation—juat 
as here we might perhaps reason directly on the rela-" 
tions between the laal Newtonian frames instead of 
merging them in the one fourfold consolidation 
which their law of mutual correspondence pernsits. 

We may also perhaps illtstrate in another 
different manner. The pseudo-spatial construct 
of Einstein-Minkowski has given us an inkling as 
to how the cosmos of çlisorete events in history 
may be laid out, as it would be present to the 
sensorium (to adopt Newton’s term) of a divinity 
who would have knowledge of all occurrences, but 
necessarily in an incoherent manner , for coherence 
is foreign to direct awareness of the totality of 
things, being the compensation permitted to im- 
perfect knowledge, to some degree artificially and 
arbitrarily, by relating the succession of events in 
some kind of co-ordinated fourfold index, or frame, 
of reference. This gradual development of co- 
herence in the of our experience in space 
and time, which is acientific method, must run 
into some calculus of representation, im this 
generalised problem provided by the multiple 
algebra of tensors. e mathematical theofy, 
brilliant as # is, soon indicates that this consolidated 
‘dae of view, rtd eee losing all distinction 

etween past and future, would transcend human 
intellectual ability to develop, except in its very 
rudiments; at any rate until mankind ‘have 
learned to °deal with a formal pspurto-space in 
four dimensions with the same intuitive familiarity 
that they now cope with ordinary space in three 
dimensions. 

On the other hand, the actual soience of 

e e 0 


“manye as ten 


digplKcements | astronomy is an affair noft merely of going on 


“ observing cointiddhces of point-efents ” in the 
heavens, but of accumulation of coherent records 


ments in whioh all the new observatidns must, find 
absolutie consistent plé&ces There can be no 
science without memory and without repords. For 
it to be humanly feasible to find out, for example,, 
from minute discussion i the long-continued 
records, ° whether there really ts a very sftnqll 
residue, unexplain y Newtonian theary, in the 
precession of the apse of the planet Meroury,*must 
demand, if oreg only as a practical measyre, some: 
definite way of reckoning , tion thgf is in- 
dependent of the accidents ot place and time and 
motion of observers’, just ag the instinct of 
Newton briefly postulated. eAnd wher in tie 


setting out of a timeless coanric history ın a fourfold 
trandcendental scheme, our special human know- 
ledge, in space and time, acguired „i marvellous 


manner from the advance of optical science, that 
an atom say, of hyd n must be taken to be 
intringically the same whether it be in a seething 
star of on the earth, so is absolute, obtrudes itself 
into this hitherto merely abstract historical spread, 
and demands, what is indeed a very small fraction 
of what it involves, an absolute universal (New- 
tonian) time for iteelf M its own materidl envirdn- 
ment, determined by its own permanent vibrational 
properties, science must eagerly grasp at this 
revelation as in fact bringing the Promethean fire 
down from héaven, and rendering, as the philosophers 
aay, human knowledge possible in this domain. 

if te present course of argument is valid, the 
essential proof hitherjo that this inference from 
the absoluteness of the atoms is in fact the riggt 
one, 13 just the confirmation in actuality of the 
Einstein predictions as to the gravitational uffluence 
on light, especially on the period of vibratidn, 
which, as one has been fo to hold for the last 
four years, would otherwise rest on a foundation 
largely accidental. Without that diréct astro- 
nomical verification, insistence nowadays on ab- 
solute local times might well seem an anachronism. 

If we could contemplate history like gods, 
looking equally before and after, generalised matter 
and energy might conceivably present ghemselves, 
as the elaborated mathematical representation ine 
the fourfold implies, each ag a tensor havifg as 

ntial qomponents: and they 
within limits identical and iwter- 
changeable. But within the fram of structure of 
the absolute standard thought that is valid and 
exchangeable amongst thè human race, there bave 
been at length recognised these wonderful absolute 
atoma existing qs matter in their ,oWne rights 
without any sign of ageing or decay, being” still 
in Maxwell’s phrase “ the foundation stores of 
thẹ material universe’’; and there has alse been 
gradually acquired] an idea of cor®erved ene 
which it has been useful’to postéigte as likew 
usiversal and fundamental: and these two d 
out as independent featitres of the foundations 
on which physical science builds; though yelated 


might be peri 


by the-circum&tance that the electric fielg Belonging, te 


®xtending over centuries, permanent himan docu-,, 
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54 6 
to an atom is proved mathe 
inertia, otherwise naturally af absolute possession, 
by virtue of the energy of that fleld. 

.. When two atoms approagh nd, by overlap off 
their, fields, felease in the form of radiation” some 
of these intrinsic fleldsenergies then partia} super- 
posed, proportionate part of the inertia of the 
atoms gobs awaye-along with jt, subtracted from 
‘their, translational energies whem the atoms become 
separated again anleas indeed they havee suffered 

anen} internal change ff the process. This 
werks out consistgntly : energy of electric activity, 
even of free radiation, carmes in with it, and 
thus les Momentum too. But the assertion 


in a barren though permissible * 
figure of speech} undegs it means to assert a postulate 
that mass is somehow praqtically all separ&ble 
electric and gther field-mass arising from motsonal 
en of merely formal nuclei with separable 
ethereal fields. THis would compete with the 
idea of an electron as a field of static ptrain-energy 
essentially and irrevocebly looked together afound 
a centre. A development by Minimal Actin, as 
indicated in what follows, can provide rosm for both 
kinds ®f mass, the intrinsic and the exchangeable, 
within the postulate of absoluteness of the atoms. 
®, à e @ 


GRAVITATZON REMAINS UNEXPLALNHD. 


The original case for the postulate that orbits 
are separately geodesic curves in the gravitational 
auxiliary fourfold was based, very fercefully, on 
the Newtonian identity of mass and weight, which 
otherwise remaing a shallenge: as an unexplained 
universal feature of matter. Acoording to the 
marvelloualy Peres result& of Eotvos, ee 
with his modification of the Michell-Cavendi 
torsionebalance, the force of gravity is found to be 
thè same per unit inertial mass as exerted on all 
kinds of matter, this being actually verified beyond 
the order of 10—-’ which is nearly as far as the order 
of the observed optical and electric relativities, 
namely 10-9. If we reason on the basis of the 


` Faraday type of concept, thinking however of 


a pre-ordained uno field of gravitational 
activity, "then a collection of bodies composed of 
various kinds of matter move down the field in 
company, though with acceleration, not separati 

if they start with the same , almost as i 
they drifted in a current of fluids If this field of 


° witation is interpreted as merely @a warp in a 
- ` fram 


+ 
. 


e quasiteometrical pro 


ə of space and time, this would eee 
regarded as a modification “of the inertia which 
mages every free body describe, after the manner 
of Newton's First Law of Motion, on,ita own 
account aldpe, a representative path in a gpace- 
time auxiliafy fourfold} determiffed by the purely 
of minimal intrinsic 

uasi k: and that is the gist of the ic 
ara Bat thg other aide of this dvs 
of inertia witheamenity to gfavitation presents 
it@elf{, when we reflect that a field of gravitatien 
can , and so alfouldehave an assignable origin : 


which Newton found in an influence emanating from 


e * But onl} up to the second order. 
ar" 
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tically to add to itse| all the 


in the field, yet of a'type of exoeed- 
ing simplicity fungtioning just as if it were'simple 
attraction according to his inverse-square law. 

The Einstein mathematical @heory can deter- 
mine, at any rate as here antgnded, by self- 
consistent algebra in an abstract time four- 
fold extension, as a domain eynfbolitally, ini 
paths end masges of the bdtlies, a warp whio 
proves to be necessarily restricted to a special 

jugt what is needéd to represerft gravitation. 
It haf still to assume, however, after Newton and 
without explanation, tĦfat the mass which operates 
in this different function, that ofscteating the field, 
also is identical with the inertia mass.e Ofte may 


indeed. reply that the*geodesic postulate says 
nothing about mass» but it does determine a 
that determines the 


track along Whichethe aed 
Vitational* warp of the fowgold continuum is 
istributed, much as a magnetic field is determined 
by the tracks of electric currentsa,ea track which 
as above cannot be both digect causg and direct 


effect. 
Th indeed the direct astronomical evidence 
to verity this idegtity of attracting masa with 


inertial mass may not ag yet be very exact, the 
principle re firmly on a basis of its own, 
different from that of the Newton-Kdtvde result ; 
namely Newton’s consideration that the accelerat- 
yig influences between two masses rigidly con- 
nected together must be exactly balanced if 
motion is not Increase spontaneously without 
limit and so destroy any steady order of Nature. 
‘The argument from Eðtvós carries only part of the 
way: this,Newtonian doctrine of conservation of 
momentum is essential as well But the latter is 
nfual dynamics of bodies, rather than geodesic 
geomptry of an isolated track in a warped pseudo- 
space. It involves mutual relation between all the 
bodies in the field, bodies which also create the 
field: and this concours with the previous conclu- 
sion that the path of each single y can hardly 
be regarded, except by an argument moving round 
in & circle, as a minimal inertial track in a con- 
tinuum which that track itself has a share in 
modifying or even creating. 

A study, in the a of this point*of view, of the 
crisp exposition of principles in the first four 
sections of Hinstein’s earliest formal exposition of 
1916 shows how easily it could have been turned 
round into the present direction. His ‘ natural’ 
or absolute time, here adapted into the forefront 
of physical theory, is there practically put away in 
favour of a fourfold variable, planer nag space 
and time,® and necessary to the auxiliary algebraio 
tensor ae which is no more time than entropy 
is emergy. It was natural in &dvance*to presume 
that the symbolio path of a body, at any rate of an 
infinitesimal particle, was expressible as a minimal 
inertial track as if in a pre-determined continuum, 
until it appears as here maintained that this could 
not conforme to actual gravitation as one mutual 
force between two bodies. 


I ia dake AO oh eit eek ae orgnally 
f o VI 


on the influence of gravitation on light,’ Aan. 
der P (1911), §3, Hnglmh translation, p. 105, prior to the opening 
{ eral problem. 
a easel aes i 
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The discipline known as the mpathematical 

theory’ of relafivity would on,the «resent view 
become a ondoa census of the mutual næwessary 
relations of theegroup of permitted frames of 
reference, in whjtb investigators variously situated 
in space, time, and motion may conveniently and 
ofnsistently formulate the physics of the local 
worlds, of infinite Variety, to which they belong : 
vut the cosmos is far more than its frame or even 
than our mbst far-reaching yet still superficial 
analysis of it within that frams. ” 
” It is a modified Newtonian physical foundation 
that has here Ween, summarily set out, After all, 
if the “present view justifies, itself, it will be no 
derogation to the brilliant s¢heme of mathematical 
co-orditmtion of the gemeral relations of gravita- 
tional and electric fields worked eut 
indeed not pressed, by him (originally at any rate) to 
any transcendental issues. d on any view we 
have tgadmit hat gravitation, like the great bulk af 
theratio act principles of uniformity discovered 
by science in Nature, physiqal and biological, still 
in essence continues to lie beyond our sorutiny. 


RELATION OF ABSOLUTE TIME’ TO YAE ‘AUXILIARY 
FourFoLp flyPERcosuos. 

It is becoming widely recognised—it seems nowy 
to be Einstein’s own considered opinion—that an 
absolute transferable interval of space-time, the 
analogue of a universal measuring chain, cannot be 
avoided, however eager be the quest for an uncon- 
ditional relativity of physical knowledge. It is 
here maintained that the difference in sign gives 
the time-element a footing independen§ from space 
in that symbolic absolute interval: in a sort of 
analogy to this, the general fourfold invanidnt 
tensor has been recognised recently as invplvang 
fundamentally, for the abstract relativity eee 
two independent tensor data, a symmetric one and 4 
skew one. When absolute time is thus taken out, the 
remaining part of the interval, giving the foundation 
for spatial determinations, is to be associated with an 
absolute lattice-frame locally uniform or Euclidean. 

The pseudo-spatial auxiliary fourfold continuum 
of Einstein is made up by fitting together, so to 
ay by dovetmiling, the sub-groups consisting of 
all the local convected frames of reference (framea 
of inertia) which are suitable to effahrine the 
local Newtonian dynamics of ordinary experience 
belonging to the various environments in the cosmos. 
These variously convected local frames of refer- 
ence, adapted tor each domain of experience, but 
all condensed into one element in the awxiliary 
fourfold, which is effectively differential in the 
sense of differential geometry, may be presumed, in 
the searcly for a @eus for gravitation, noteto fit 
together into one universal group symbolically 
extending oyer the whole fourfold pseudo-space, 
without some straining of each of them, such as 
would cumulate sensible effects at places 
removed ffom the centres of their, lecalities. An 
easential feature is that this warping is here put 
on the frame, in preference to an uivalent 
warping of the laws of the local Newtonian dynamics 


that the frame enshrines. It is now well recognised 
° e 9 © 
e 
6 . © 
e i a 


ethat i» might be pu 


tof the experience formula es 
The essence of relativity as a practic&l propogition 


Einstein, and, 


firther 


n eithér: the frame might be 
taken to be absol@#tely uniform Broncho the 
universe, at the cost of complicating the expression 
within it. ° 


is that wescheme of knowl is relative to some 
suitable frame of reference: ıt may þe a matter 
of facility of expqsition how much of* universal 
relations is put into the fsame, and hoW mych is 
treated ùs belonging to,the locat dynamics of the 
system of bodies w phenomena are referred to 

at frame. This 1a, the key to,the present*treat- 
ment: every Mere there is the comvenient frame of 
reference: it Is relative to that basic treme, not 


to one another, that the ‘local events are most e 


simply and concisely txpressed :, such logal frames, 
convenient and practically igdéspensable have ‘to 


be*°grouped togethey, consolidated into one com- > 


pound schome in order that scientific knowledge 
gained in the locality, in and time, of one of 
them should be transferable into the localities of 
the othe. That becomes possible, because all 
local frames, however differently convected, can 
be cdhsolidated within one elemdnt of the fourfold 


by the Lérentz transformation, so that, the con- ° 
vections being thus disposed of, only spate-time , 


distributions remain to be fitted together, by strain 
if that proves to be rfecessary for the tonvenitnt 
expression of Nature. i ; 

“Khe choice, however, of the local frames has 
here develo into mere than a matter of con- 
venience. e thorough absoluteness of the 
symbolic EHinsteinian interval, involving, as here 
asserted, absolute time as well as a universal 
measuring chain for gll local spaced, now working 
in concert with the marvellous practical instrum@nt 
we have come to possess for exploring material 
systems far outside our own saan @nviron- 
ment, allows us not indeed to envisage direétl 
the universal symbolic composite frame whio 
subsumes all the actual | ones, but to carry 
through experimental testa for the fornfal -yalidity 


of any attractive mathematical representation . 
TS t 


hat we may be able to contrive. The 

rays of light enable us actually to tranafer directly 
the intervals of t, one of the tourfold auxiliary set 
of co-ordinates in this composite uniyersal frame, 
being that one which is more specially related ta 
time, from one of the universe to anothér. 

Tke differentfhls (6) of this co-ordinate that are 
associated with the ray-pulsations stand lecall 
in connexion With intervals of absolute time (ô 
which are intrinsic for all environments, by «4 
relation that may involve local gravitation among 
other things: it is the spectrometer that can 
rovide the test whether this constryffl 
or communication with® distant ms is in 
actuality verified, —and that in a way that Rewton* 
could hardly even have imaginede Fiet the 
absolute period gf vibratione(A7¥ of the solar 
hydrogen atom is to “be tra into 
equivalent interval xà (=A7') in the unis doal, 
auxiliary co-ordinate ¢ ofthe minimised fourfold ; 


then, the very same absolute period, namely âT, , 


of a ¢errestrtal hydrogen atom may he *observed, 


Vee Process 5 


@e 
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and also can be trangferred Jnto the equivalent 


inferval x’At’ expressed in eo-ordmate ¢ by” 


the ratio x’ appropriate to terrestrial instead of 

. polar envirbnment ; thus fvihg KAbem At’. As 

it is the aufiliary period Ag that is transmitted 

, by undulation along tae ray and receivesstnto the 

spectrometer, that instrument functions as if it 

yero medsuring directly twq different actual 

© periods AT/x and ATjka For vibrating atoms at 

én the solar ftame x =(1 —2V,/c%)t where J, is 

the gravitational potential &% the sun: for a 

terrestrial atom x’ js practically ane This agrees 

with the Einstein prolongation, noW¥ only apparent 

- not intripgio, of thé periods of the Solar radiation. 

e Lf the atom were moving with geen solar 

frame of peferenog, instead ôf being at rest, the 

Léorentz ttansformatjen as infra would seem to im- 

e pose another factor «~* or 1 — jv*/c*, on the periéd, 

ee which is in the opposite direction but wholly 
swamped by the Doppler effect. 

This feature, that every interyal At is conveyed 
without change all along the represgntative ray- 
path of* the auxiliary gourfold, is based on’ ie 
nature of the undulation along a ray; it reĝts in 

® theory on the circumstance that the sleotisd sant 
. optical*equations, as transferred into the invariant 
‘form inherent in this composite fourfold (xyz#), are 
satisfied if undulatory mafiner, not exactly but 
to adequate approximation, by making tha variable 
t enter in the expression of the solutions only 
through a universal periedio factor e™. It is 
the absoluteness of the hydrogen or ether atom, 
steadily maintained through all vicissitudes of 
place and motion even doubtless of accelemtion 
of its environmtent, referred tp its own frame that 
acgompanies it, for which internally the translatory 
motion means nothing, that provides a universal 
natural*measure of an absolute flux of time T, 
nately that of any one of ita intrinsic types of 


vibration: it is the meter alone that in 
quite recent times has me available to extend 
our logal *dynamical ience practically and 


, directly into a univ scheme of intervals of 
time everywhere absolute, such as is involved 
symbolically in the universality of the Einstein 
space-time measuring interval. 

In terms, of universal Newtonian time thus 


goquired, the permanent results of’ astronom 


‘have fo be expressed ; for its accumulated reco 

UGE Des L ee ee 
e appliances, pendulums, gyrostats, masks of | 

* direction, position, eto., on which observers wher- 

ever they be in space and time and however 

* convected have to rely. nat aiae of local 

frames of reference in space time, enshrining 

. . their néatérl d ical contents, everywhere 

” Newtdnian and absolut&ly identical just because 

‘dead rfatter and its manifestations are presumed 

to be sdentéal in type everywhere, is already 

e latent in the préconcgption of a cgntinuous differen- 


: et ees *applicable’to the fourfold: that 
° gh 


mes oan be thus consolidated thgreing 


conveniently and sear diene! to sufficient ap- 
, proximation, along mathematical methods guch 
« ag the on8 éhat Einstein has opened ‘out, is from 
e é a f e ° 


s @ e 
oS e o F 











the presént, point of view consisfent with our 

fundamental equipement that as ae eae ao 

to be péssible and enduring, the modes of ita aoquisi- 

tion and record by all potențial olmervers of natural 

phenomena, however variously sitiated in the cos- 

mos, must be consistent among themselves. 
6 


THEORETICAL QCOHHRHENOE IS° ENSURED UNDER 
Laast ATION. 
It remains to indicat briefly how these ideas 
modif? essentially tae mathematical analysis and 
ita interpretation, without unduly disturbing 


Kinstein’s famous three testa, péstponing for the ~ 


present other issues that incidentally arife. ° 

We base the whole devélopment, after Einstein, 
Hilbert, and Lorentz, and*recently Whittakée who 
pas attempted. striking electrodynamio generalisa- 
tion, with ideal security and ssmplicity, on one 
invariant scalar integral, extended over the four- 
feld conglomerated representative sontinuan? in 
which the symboalig history, past and fuéure, of the 
cosmos is spread out, namely, 

° A=m{|(G+L+A}dr. : 

That in is°the closest available analogue, in 
this mixed (zyzt) continuum, of the Action integral 
of Lagrdénge and Green framed in ordinary space 
With independent time, as applied to develop the 
laws of undulatory disturbance whether in a con- 
etinuous elastic material body or in an æthereal 
optical medium. Here L is the analogue of the 
Action-denasity of fhe elastic or electro field ; A 
is a constant which may be needed to satisfy the 
restrictions gf our pomt of view, the ee of a 
pressure which was familiar in early optical theory 
as ‘necessary to adjust across an interface undula- 
tious purely transverse like those of light, alae 
in a medium supposed to be incompressible ; 

is ẹ multiple of the Riemann scalar curvature- 
invariant which confers just the suitable intrinsic 
freedom when the basic fourfold is now contem- 
plated after Einstein as non-uniform, while ite 
element of extension dr then involves the familiar 
aoalar factor 4/9. 

This formulation of a compound Action-density, 
which is to become expressive of universal dynami- 
cal history, is first to be minimised as regards its 
distribution? with reference to variation of structure 
of the fourfold pseudo-space, as in the end con- 
trolled by its material contents expressed symbolic- 
ally by their historic tracks therein. This varig- 
tion leads to structural differential equations of 
that feurfold, thus conferring on it a definite 
character of the Riemannian geometric type. 
Within the pseudo-spatial connecting structure 
thus established, the Action ogn*now be integrated 
by parts, leading to boundary terms along with a 
different spatial integral: it may be that the 
spatial integral vanishes, and this will occur under 
*‘quadr&tic conditions. The boundary for such 
integration im the fourfold consista, in an atomic 

eory, of the surfaces of very thm filaments 
enclosing the historio tracks of the atoms and 
electrons which alone are out of bounds: the 
boundary integral is reducible practically to line- 

d e m 


integr¢tions along those tracks: The Notion A 
mAy thus, on account of the structute of the field 
__ as already settled by its own variation, be xpress- 
iblé as made up gfpartepssociated with the material 
system alone as represented by: the historio tracks 
the atoms,or finite masses. It is now to be 
iar minimised? With respect to variation of 
these historio tracks, that. is, of the represéntation 
of the hi of matter: that will le 
expreasion, suitable to the fourfold, of thed ical 
equations of- interaction qf tlhe atoms, in fact to 
‘a symbolic d ics `of the matter that is tin 
the fieļd, now latént, which itself arises from that 
matter as’ nuclei or mathamatical singularities of 
dem type, in accord&nhoS with the laws deter- 
minefl By the previous Wari&tion in the field itself : 
all this mutual complexity, bei eld firmly in 
check by its origa#rfrom a single Action formulm 


Tas Quipanes OF CLASSIOAL ELECTRIO THRORY. 
This prapess is di and has even 
been guided, by cognate ellian electric theory :? 
the speciaboase of a system of linear electric currents 
in space affords a close analegua of the historic 
linear tracks of atoms. In that theory the 
energy of the currents—there a kinetiq, part T 
and a potential part W—is postulated to reside, 
ibly as strain and motion, in the dynamical 
eld of the interconnecting medium or athe. 
An Action-density L in this medium, or kimetio 
potential —L, is formulated analytically, bemg 
equal to T-W. The Action {[Ldr’d, rA ing 
spatial, thus expressed by local elements, is 
minimised over all the field, thereby adjusting 
the electrodynamio field to a coherent structure, 
presented in the form of ita Maxwellian absdlute 
circtital equations. With this field-structure,*s0 
determined, the energy, and the Action, become 
condensible into expressions in terms of the currents 
alone that are the sourogs of the field, in the form of 
Ime-integrals involving their circuits : the result 
as regards the kinetio part is represented by F. 
Neumann’s energy formula, on Amperean lines, for 
Imear currents in terms of the ancient current 
elements such as ids, namely a mutual energy 


e i l 

T=¥ | | ‘ys, ils, 008 (ds, day. 
Incidentally and more precisely, when the current 
is expressed in tltimate form as made up of 
electrons, the complete Action, as it has now to be, 
in form suitabls to the fourfold, is 


l 
A =z | edzedz + elute 
| + 6,02,6,dz, — ee i A) ; 
for this form is invariant (except in ohe feattre as 
regards r,, which leads to a di t story that 
would now oarry us too far) and mvolves the two 
sets of independent variables (z,y,2,1,) and (44,zJ,) 
in the foul. expressing BEAUT saan pate 
of interacfing electrons but not any ®ne universal 


TEU oe A aat crit In apace ad 
This Action requisite Invartence, from rts mode 
of formation: and tt can now be from. the 


the 
dynamical Action of the planctary system as referred m space and time 
that frame, E e 
s Of, “ Æthe- and Mattor” (1000), Ob. vi, esfeolsfly H 56-9, 
© 
_ @ e 
es 
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‘Action by variafion ean lead glireot 


° 
. DT , 
time *. Reverting to Maxwellian theory, the 
forces: between ®thd bodies carryiffg the electwic 
currents are then determined by further variation 


to ‘of form of their circuite, in time, by 
variatiof with respect td pdésiion without further 
reference to the field, still in the background but 
already previouslyesettled : and that in fact con, 
stitutes the Neum&nn énefgy- theory. TE we wish 
to avoid specifications in terms ‘of any concept of 
mutual forces, thi% process of minimising & scalar 
to the oofhplete 
set of equatidgs of métion of the condugtors that 
carry the currents. i 

One essential point 
prominently. It will not ‘do, efter Hilbert and 
most writers on this subjectp Merely to hdd some 


suitable invariant ferm of Hne-integral to the field * 


Aotfon A in order to express the integactions of the 
material atoms. The Faragday-Maxwell doctrine 
is that the energy, or if complete general dynamics 
the jnvardané Action, all resides in the field, there 
pera iy other; coherestly, in that the field 
adj 


applied to the Neumsan formula, now with respect « 


ä S ee 
the analogy brings oute 


itself minimally to laws’ that permit this . 


energy, o than free energy expressed 


tion, to be associated permanently with its sources, « 


the atoms or ssh constituting the currenjs, 
and thus to be treated as belonging to them. ” 
We heave to determine what ea tke ocorre- 
sponding generalised Action, thus reduced to 
material form, ought *to take in the fourfold 
problem. The Neumann formula ERE double 
integral extended ane each pair of the circuite 
or historic tracks. Under certain limitations (now 
postponed) it is cible to a single integral, 
analogous to the Uan kmetic form involviag 
the electric potential (FGH VY), namely 


2 fe (F dz, + G,dy,+H,de,—cV at), « 
involving with Maxwell di not di,. There arises 
also naturally here, in regard to the fourfold, a 
local part deriving from mutual activities of the 
nature of self-induction between the sub-filkments 


of the cylmder-track of the moving electron, which ° 


adds a term » Where m, i8 a constant ex- 
pressive of the familiar electric inertia ;* this part 
18 directly suggestive of the geen ao waar gare 
intrinsic inertial form now to be introduced, ia 
which an electric part like the above is to be add 
as the reduced @xpression, of “electrodynamjos. 

PRavious ANALYSIS BY ACTION REVEALED 

DISOREF NOY WITH Fact. 

In the previous effort towards this type of 
ee uona theory, already referred to (PAsl. 

ag., Jan. 1923), a lear form of jrfegral was 
assumed for this redu 


nearest analogue of the Einstein geodesig form, 


which connects itself so readily with dynamical 

orbits. This restricted the choiog fo thè only 

available type of mvariant lméar form, which is 

f . A => | —oem,ds,; ° ° eS 

where locally in each 
of co-ordinates to the absolute jntrinaic 

pi 


form cd" —do* where do? ig Euclidean, e 


franee dsf reduces by suitable 


Action, # beng the «° 


while all over he fourfold it is “expressed: çon- e 
e eS 


e . e 


-~ 9 


58° f 


invariant quadratic differen . 

We now introduce the Schw ild 
for the spatia]-gravitational feld as modifi 
symbolic track of a mass m moving with changes 
of its speed restricdfed tS be very--slow ®ompared 
with thé yelocity of light, namely 
e . km : km\- © : 
datmgt(1* EJI- (17) dAd reinodgA. 
Ot better for the problem of several interacting 
planejs, the earlier but leas exact’Hinstein expression 
dani -Ega (149) (delet dy! + det, 
whioh is “spatial isotropic and so adapted to 
superpositjon of disturbing ittfluences. Our direct 
intmediats concer js the question whether, in 
order to express gravitation within the schemé if 
that proves to be possible, & must be identified 
with ita absolute constant y, or with 2y, the 
first alternative halving the gravitational effects 
on light as originally predicted. Wthesufijsient 
accuracy for this p we have for the field 
of a system of plénets the collective isotropid form 


ds, edt] -za (1+ 2B) | 


bat) e 


ression 


oe Oe 

o df’ d` d® = 

from which by further approximation in which the 
square root is expanded, keeping only the most im- 
portant terms, we obtaim for the Action the expreasion 


Am [ždi (imu, tmt + .. .) + constant. 


Now oompare’ this with tha ordinary dynamical 
Agtion from which by ‘itself alone the entire 
system of equations of motion of any planetary 
astronofnical system is derivable, namely, 


A'm | (T- Mäi [Pat gmt, +4m,V,), VD 


where J, is the gravitational potential of the other 
masse at m,. e former expression involves a 
plurality of independent co-ordinates i, as free 
variables, one belonging to each body on its 
historio tack : the latter has the one time-variable 
t. The former variables must somehow be reduced 
to a single bne, in order to be expressive of the 
Ld at E ry from stage to stage.’ In 

efault of pelea bétter, we preveously, follagri 
the ysudl tacitly adopted“course, simply substitu 
the same d for eech of these indepeftdent differen- 
tials dt, ; as the result we had? 

° : k 
g A= faa im, + rm 7,) : 


. ._ On that assumption it proves to be possible 
í ” to cnet iba tne n er 


ecess&ry ment between A 

eand A’, merely by equating k to y: whereas the 
esc postulate that each orbit is determinad 

y itself alone from ita own equation 8{ds,=0, 
with the same identification of di, with di, would 
sob y, with Einstein, make k equal to 2%» ° 
Thus by use of theesingle invariant mutual 


Action, instead of the plurality of geodesic fprms 
* Tes just the negation of this consideration that fas led to 
me inte an aogident Place and motion, and sg to abolishing : 
` ü 
s © j . A s 6 e 


by the? 


ewhatever of the fotfrfgl 
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tinugusly in terms of univ co-ordimates® by an’ 


which af we hold are only spurigusly inwariant, 
both optical éffects of gravitation were, on adopting ° 
perforce the usual procedure, reduced to half their _ 
observed values.  - 6 7 : 
The weak link in the argument was recognised 
at the time, and has been, alyeady here sharp 
indicated. As nothing hetter suggested itself, the 
usual Sourse was followed by replacing the in- 
dependent co-ordinates, t, te... ẹ ive in 
part F tło positions of the bodies on their tracks 
m thé fourfold, by*ong universal time-variable t.e 
In another aspect, instead of oondpeting a general 
variation of position in the fourfelt, it was i 
to displacements confined to h trans- 
verse to ¢; which is fot an invariant or iptrinsio 
process, becayse t nay belong to any icing 


ee 

_  Nuwrontan Tra NOW INTRODUORD. 
e We now olaim to be in a position fo do better, as 
the Newtonian ahgolute timed” has been acquired. 
The #4, is the variable of the type of time that is 
appropriate to the material system m, teferred to 

e convenjent ranse of our problem in which all 
the local systems are takeneas moving, this one with 
veloaitye v,. It can be placed in relation to T, 
which is the time-variable a propriate to ita own 
frame, changing relative to the others, in which m, 
ig always at rest, by a Lorentz transformation 
expressed at each stage, if z, is taken for brevity 
along v,, by equations of type (“ Aither and 
Matter ” (1900), p. 174: Lorentz, Proc. Amsterdam 
Acad. (1904): Einstein, Ann. der Physik (1905)) 

e yy -1 
BX med (dx — vt), c= (1 -5) 3 


ie aT = tt 8c), 


Here, now introducing subscripta, 8X, êT belong 


to the icular planet’s own frame, &z,, 54, belong 
for lanet to the golar frame to which the 
motions of all the planeta have to be referred in a 


theory which includes them all. It is the transfer 
from 6, to the universal ôT, which is none other 
than the (reversed) familiar very slight relativity 
shrinkage of time, of order 10-*, that rises to be an 
essential feature for orbits because & always oocurs 


with a facfr c. The transfer is effected by the 
relation &,—«,—#87'; provided we can ignore the 
addition —v,/c¥. 32, to &, in the form which 


expresses a change of epoch of 7 with locality 
analogous in Lorentz’s iki comparison to 
change in civil terrestrial time for different longi- 
tudes. If our local standard frame of inertia, that 
is, euch that dynamics of its material content is. 
practically uniform and Newtdhian, is not of too 
ie extent, this omission makes no practical 

ifference: the theory has howe to remain 


approximate, though abundantly covering actuality, 


in thi} as in other respects, = the practical 
issues for systerps aE of a hfgher order 
than planetary still a riddle. 

We can now introduce into the Action this 
unique absolute time T as subsisting intrinsicall 
within every moving system m,. But it may sti 
beobjected that é, as usually introduced in place of 
° : p i e 

& 6 


é t 
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"SE eae could be as the abgokite time 
e on the sun, to which the motions of ałl the planeta 
are thereby referred. eThis remark may aoea & 
contradiction in o p : but itis removed by 

reflecting that though 7' is measured in the same 
ugit on the sun ot a ioe, being absolute, 
yet it is measured different epochs, which we 
cannot specify, and dt which do not keep cdnstant 
for the succession of elements of 7’ because the 
planet’s own “frame of T is continually ehanging 
telative to that of the sun, he only ôT that is 
& continuous a of a function T, for the 
pal ey of pace alee in which the process of 


variation me ta is by Newtonian 
postulation oe one whith ®onstantly belongs to 
it, with 1ta optically vibrating atoms, when referred 


to a frame continuously carried along as of 
itself. It is thises that is the unambiguous 
cumulating time of the records of the astronomers, 
who work each?in his own essential local landscape 
in which, asein all others, it inhergs. 

Reverting after these explanations to our analy- 
sis, by a aimple substitution for dẹ witht 
radical, we now have immediately, using isotropic 
forms for ds?, with sufficsent approximation +° 


A= f-m, (1 (ES LTE, 
-3 f-omar( L- Spt TEET HEE 


as d= (1-47, do, =dz,? + Ay + dz," = v, dT, 


the produot terms of higher order under the radical 
in A now, be it noted, cancelling out. Somparison 
with the Newtonian Action now restores k to thp 
value 2y as with Einstein ; but the result may still 
differ (see, however, footnote infra) by second. erdér 
terms from the Newtonian Action in a way which 

ight affect sensibly the secular advances of the 
perihelia of the planets. e» 

We claim in fact to have discovered how to 
transfer, with sufficient hpproximation, the reduced 
form of Action, constructed in the conglomerated 
fourfold in order to secure the requisite Invariance, 
into the solar, frame in space and time of the 

laneta, which is competent to contain it and will 
fea ead to the development of dynamical apart 
by further variation in the usual manner wi 


t to the planetary positions. 
Taroa troduction of the factor transf from the 
co-ordinate o a universal time dT' has thus 
affected the inetic energy of each body as it 


occurs in the reduced integrand of the Action’ with 
a factor 2, together with minor changes: and to 
restore large-scale agpeement with the astronomical 
Action A’ the potential energy has to be 
with the dao factor. which requires us to make k 
equal to 2y instead of y y. This new inconvenient 
common factor 2 would then be absorbed by amgnd- 
ing the origjnal Action form to A =2/— leon Oe & 
AAFS that will presently prove to be“easenti 
regards the relation of mass to energy. 
o another the summation they’, ought to be, Increased bY a 
another Increased 


eed. euiah EE atai Me py tater ae fodvetion Like the 
an electric current on itself. a fiad 
to mass, did tt not cance out as Sag Pre nika mis 
aligns: thare ls no field-inertia of gra 
d ee bd e 
e ° 





e| in its own 


® 
The point has not yet 






here that demands eloge 
a main source of obsourit¢. 
local form the transferable 


* But*a point 
sorutiny, as it mẹ 
Reduced to stan 


is thus cat for a frame in which the do? of a track 
locally V@hishes, it has ‘bedn ecusto in the 
theory to call c-!ds standard time. « {f* this is 
meant to be the same dT as tHe present, interval 
of absolute time, it*invotved ve relation s 


dT =c- idae (T a di = e- idi ° 


whereas our present ‘result, derived from an im-_ 
mediate com n ôf frames,” is the direct” 
opposite one, di=«-tdT. The lstification for it 
is, briefly, that the Minkowskian fourfold deter- 
mined by invariance of ds is nojea dramé of refeg- 
encg for matter in motion ; itab ement of extension 
is rather a complex oflocal frames with all speeds of 
convéction. Neither matter nor motien is discern- 
ible within the fourfold: it ison the present view 
a consolidation of the relations of the 
o@ally inertial) frames, in any one of 
nich dhe actual world can e framed as bodies in 
motion. Byt it bears traces of this composite origin, 
from groups of local frames with all possible motions 
of convection, in the historic tracks which are in- 
directly aymbolio of thaamovementeof bodies as ey» 
hibited in any of the m constituent frames. 
The c-¥if, though it been called standard 
time, has nothing to do with any moving material 
system: it js to the local material system itself 
e, a8 the essential datum, not 
to any or all of the other extraneous permitted 
frames of reference in their varioug conveoctions 
relative to it, that.the absolute time belongs. 
Though perhaps a relation between the epochs éf 
T in two | systems is determinable ideally by 
counting the alternations.in t along the undulatogy 


ray Sere tan tee them, 2 as time progresses the 
ray rapidly o to their motions and 
no practicable lon could ensue. 


Or, ẹxpressed 
differently, the frame of the planet is constantly 
changing relative to the solar frame, which prevents 
a steady difference of time-epochs ee their 
frames. . 
When we come, however, to. Jeten the 
deflection of a ray pasaing near the sth it is the 
spatial gravitational field adjacent to the sun with 
which, we are cqncerned. Referring the rays to 
the frame of the sun, the*electrodynamic thepry 
shows that tfe coefficient of di in the expression 
a ds* expresses with adequate approximation a 
ue aF velocity of t near the,sun, «v 
eon curvature of the ray 18 by Huygens’ „prina 
the local” Po of velocity mong ite sorm 
Thus the deductionfor the devffition’ of fis 
ray, holds good with his coefficient 2y as nosy re- 
stored, but on a different foundation, in placa of y. 


"RuLATION oF ĘLecrRio Mass Td EnmRGY 

DHMANDS NEWTONIAN Pope. ê L 
n considered thatthe 
time-like co-ordinate ¢ in the fourfold is not unique ; 
for it is one of the impressive features i 


*nvariant ds is expressed by ds? =chdit— do? ; as dss» 


relativity-theory that any mode of slicing of thee . 


# This needs closer elifadatson, now postponed, pi 
e e 
e e ad 9 


(3 i 


hypeycosmic fourfold may 
Bat what we”are E 


y well expfess it.° 
ith in our actual 
approximations is the simplified case which Levi- 
Urita has ogled Einsteiniaw statics, in whiçh ds® 
invokes no producta of dt with other differentials : 
the ambitions of thé wider abstract tffbory are 


scarcely” icable, and may be excessive. The 
motions of all lodal ms hich have speeds 
smalb compared with aré then ted 


by historic tracks, now in #regl (z, y, z, &) fourfold, 

which aresalmost parallel: agd the co-ordinates 

i» tp... of the verious systems are suitably 

spr det ae fome direction for gnearly parallel 
t 


to them eal. ig this simplification which makes 


* an approximate development, of the fourfold scheme 


cable for actual astronomy,ewhile leaving itsa 
ations ‘to actuali lved for higher ; 

It will be noted that in ciroumstances where the 

vitationale potential is negligible, the direct 
inertial part of the Agtion, as now expressed by 


Am... +È] -imde o 


ee ds, =cit,(1-") a= (1-4) br, 


becomes «AS... zf -iem (1-4) ‘a 


` ; . + [{oonst. + Simu, AT, 

when each system is referred to its owR intrinsic 
absolute time ; thus indicating that essential mass 
of an atom, as distinct from inertia derived from 
an attached field to some degree separable, is an 
intrinsic constant m, unaffected by ita relation 
to frames of reference, as naturally it oufht to 
be.2 It would only be elecgric field-maas that is 
affected by ita velocity in*the frame, being related 
to field relative to the frame. 

oréover the latter relation, fundamental though 
it be, is not substantiated at all except on the 
present Newtonian scheme. For an electric system 
tt is common ground that the relevant reduced 
Action, of fourfold invariant type, must be of form, 
again with the new adjusting factor 4, 

$34,/(Fyda, + Gdy, + Hye, - AV ,di,), 
where e F e™= DP V, = eT o> 
For a static electric m it is thus, closely, 
“(Sota V,di,, becoming — |Wat, 
“where W is its electrostatic energy, when all its 
electrons are travelling together go that i, js thee 
for all. On intfoducing Newtonian time, 

but not otherwige, this is. ° 


S - fw (175) a7, 


which is the familiar form of Action indmative of 


=P . a 





tæ p 
i e  „CONOLUSION. ° my 

The “conservation of Newtonian absolute time 
for local material. systemg, as fupplied by their 
intrinsic vibrating atoms of matter, within the 
Einstein mathematical method gf fitting the 
existence of gravitation jnto the opticat relativity, 
has thts Jed toshis value of the displacement of 
lines, also as we have to his value 

for the réy-deflection, but not to his result for the 


precessions of heen ihelia.74 m 

It is noticeable how little use of the mathematical 
tensor theosy is required for the’ general ent 
on the scope of leapt it here vides only 
the form of ds* for the gravitati field, within 
the solar m, as by each mass that is 


present, and hat form is required only to a rough 
approximation, in order to ident#y a representation 
ot gravitation within the formulation b of 
fhe invariant fourfold, though clober caléulation 
is Necessary in order to determine the deflection of 
aotual raysand the precessions of planetary perihelia. 
Findlly it will observed that fhe present 
soheme to bo throughout an approximate one, 
Pae a aa aa a to ane 
two optical effects of vitation as now widely 
accepted. It works with frames of ordinary space 
and time, correlated in an aux mathematical 
fourfold. It may be regarded as the continuation 
of the previous approximate scheme of electric 
equivalence of frames, of long , “ Æther and 
Alatter ” (1900), Chapters vi, xi, which at that date 
covered adequately all the verified facts af optical 
and electrédynamic relativity, and justified the 
late of ita universal validity at any rate up 

to, the second order*: without noticing, however, 
as Ldrentz afterwards discovered by an equivalent 
independent el ynamio pase (raid that the 
formule on which it was based are obviously 
valid without approximation for the Maxwellian 
field ; though valid only A R if at all, 
within the domains of the atoms, except to the 
second order of approximation there regarded as 
im on that account. The hypothesis of 
unrestricted exactness, ess of structure in 
the atoms, has eventuated in wide and profound 
formulatioms towards hypercosmic schemes, which 
constitute the modern mathematical theory of 
relativity. The physical interpretations here ad- 
vanced rest of course on the most brilliant 
Einsteinian fourfold device for involving gravitation 
within. optical local relativity ; that seams to have 
now become justified,—but as here urged when it 
is reconstructed mto more consistent and New- 
tonign setting—by the astronomical tests, as the 


v according to a Jaw which makes | _. ; peer eee 
tie ene W(1— vc) *i, thus showing its depend. right type of mathematical formulation ; in con- 
° ence on the translatory motion. For example, to trast with sae e for example making use of 
our skond order of approximation this Action ig as soalar : tional p otential ra the fourfold, that 
W might otherwise be in competition with it. 
6 
~.° LO F.. . Jan, 1 When the a tho reduced Aotion for the Sun-Mercaury 
A , À ; . ° ts the second order, lb appears that 1ts form comes 
° indicating an increas of inertia of amount W fe. of the Or Hint ater ee cuon es iene te OTAR. a i 
u Tn a field of uniform eet tet ee oy gala’ arageena of the Bdge aes astronomical 
e inertino de cat Foie is : that point ef view ts | comptroataons, and m face of the smaliness of o raudos, 
oonfised., Action us the sole arbiter, winch bero detemnines the scarcely Dow be regarded as an unsatisfactory masses 
® total result of, fiski as orbital motions. — have to be predayamantly intrinac, as tn the text, 
ve J : Préated in Orei Brite by F. & R Cranx, Limeren, Ecdhaburphe 
° e ai 3 e j : es 2 
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y Tyndail’s Expetimgnts on Magné-crystallic. Action.» “ e. 
¢ ° By Sir Wuru Braga, K.B.E. FRS*, å e 
TK 1845, Farad£y made the surprising discovery F Y’s Frksr OBSERVATIONS OF 
DIAMAGNYTISH. >. 


that the vast magoNfy of substances, not 
mej al iron, nickel, and cabalt, are affedted by a 
maymet: and showed also that thp action is reg 
pu sive quite af@‘often as attractive. Faraday's 
reaylts excited the greatest interest and were the 
starting-point for many other researches. In fact, 
they paved the way for the wotk of Thomson and 
Ms xwell, who came thereby to the estabHahment 
of the laws of electromagnétism. 
Among the many wrkers wh6 
followed Faraday was Tyndall, 
who made certain interesting dis- 
coveries -relating to the behaviour 


o . 
gÈ f lmm aorta Roki m 


tray *p Rr A er > f fink 7 


On Sept. 13, 1845,*Faraday made one,of his most” 
important discoveries, that of a Telatioh betwen | 
etiam and ligkt. He*found that when plane 
polarised light was made to travers8 a piece of his 
‘heavy glass,’ a borosicate’of lead, in a direction 
coingiding with that of lines of magnetic force, the 
plang of polarisation was rotated. He Rad thus 
e 
Cig 


re | a” 
yim 

gece 

we, 2 


Uy 
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of crystals in the magnetic field. fi Met es ee: suger! £ AE 4 3 wy rae ee p 
A very lively discussion sptatg s., LY o VY Mao wae mo el WAKE wr 
up as to the mode of mterpreta- VANE ce mE hey ete tso yh? ahh fon 2! 


tion of the new discoveries, par- 
ticularly that of the so-called 
diamagnetism. On one ° pand, 
Faraday was satisfied that he could 
describe them in terms of his ‘lines 
of force’: the majority, including 
Tyndall, referred everything to the 
existence of poles, magnetio and dia- 
magnetic. Tyndall’s experimental work, and the 
consequences which he drew from it, were devoted 
to the suppott of these views. When Faraday’s 
conceptions prevailed it became clear thgt Tyndall’s 
interpretation of his own experiments must have 
been incorrect. Wis collected account of his re- 
searches, publighed in the well-known “ Diamagnet- 
iam and Magne-crystallic Action,” never became a 
link in the chain of argument. : 

The recent analysis of crystal structure by mgans 
of X-rays throws some new light on those experi- 
ments of seventy years ago. We oan see more 
clearly wherg Tyndall’s conclusions were in error. 
But at the same time the experiments of Tyndall. 
are seen. ta be closely related to a m research 
of immense importance, that of thé effect of streas 
on the constitution and physical properties of 

i Discourse delivered at the Royal Institution on Friday, Jan. £1, 
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Fra. 1—The above figyro and a few hmes of explanation are photographed from 
; Faraday's origmal notes. 
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been successful in showing that the action of ae 


magnet did not require the co-operation of a mag- 


netio substance such as iron for ite marfifestation, 
but might be directly connected with,a substance 
of a different kind, namely, glass, and a differens 
activity, namely, light. Inethe following months 


he tried to, find some dther connexion “betgreen e 
magnetism antl this glass. He floated his glass on ° 


a liquid and tried whether he could movg it by 


a magnet, without-resulf. But on Nov. 4 he®suo- ° 


ceeded in his search. 


e e war e 
“ The bar of heavy glas&, 1§ of an inch long and 


. . .2 of an inch square, was ded by cocoon’ 
silk in & jar EL as befor® and* placed 
e last magnet. When it was 


between the Par 
and had co 

*. byethe magnetic forces 

Thus touching diamagnética 


me to ræt I f8uyfd I 


y Magnetic curves 


e ° e 
* Not filled m,at fiom other notes we know it yaæhalf an inch 


could s 
d give it On. ‘ 


625. ° i 


and ‘aac. perty 
light by which $ ae aa ly trdce these forces 


into opaque gnd other bodies as the metals, eto.” 
ee Tf 1 was the natural position on ma 
poles magnetic the glass swung into position 2 
anton poe 3.0 ff contact was unifi after 
2 the ten gmey to 3 was diminished, t.6. was leas 
than if there was no current. 












Hf whilst swinging 


con of current cdntthued d vibration 
from | t@ 2 and broken from Q to 3, en “united 
_ from 3 fo 2 and broken from 2 tod the bar was soon 


sent spinning round’ the whole cirouit,’® (see Fig. 1). 
“The wora ‘ diamagnetio ’ is here ued to denote 
gubstancea “through ‘whith, on his views, magnetic 


°” Supplement to“ Nature,” May 7, 
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*pole, not along the lines as & piece of igon would do ; 
and obvipusly the effect is very small as compared 
ewith the violent movements ‘of igon in the same 
circumstances. ta 
The action may be descri ag & repulsion of the. 
glass by. the magnet: and sometimes the early 
workers on the “subject constructed apparatus 
specially designed to showethe repulatveseffect more 
obviousty, and to distinguish it from a mere turning . 
action in a magnetic field, if indeed, this could be ` 
done. We cam illustrate this poirft®and at the same . 


time the diamagnetisfyy of bismuth, by using & 





piece of Apparatus constgucted for Tyndall (Hine 2). 


Famapay’s Fresr EXPLANATION OF 

: DIAMAGNBTISM. 

Faraday at first suggested thag the 
diamagnetic effect was the anéithesis of 
„the ordinary magnetic effect. A piece of 
“iron when peod between two poles 
becåme #0 magnetjsed that a south pole 
was developed upon it in that part which 
was nearest to the north pole of the in- 
ducing magnet and vice versa. Faraday’s 
suggestion that the diamagnetic substance 
developed north and south poles where & 
magnetic substance would have developed 
south and north respectively was taken 
to Be a satisfactory explanation. It was 
the constant endeavour of later experi- 
menters te express their resulta in accord- 
ance with Faraday’s hypothesis: even 
when development had reached a stage 
some distance ahéad of that described 
in the original papeg (PAW. Trans., 1846, 
p. 21). 

Faraday was himself the first to feel 

doubts as to the satisfactory nature of his 
explanation. ` His early resulta could oon- 
| verfently be described as showing an 
His new result obvi- p Grace antithesis between two clgasea; where one 
was attracted by a magnet, the other was repelled : 
where one set itself in a certain derection in the 
magnetic field, the other avoided that direc- 
tion as much as possible. It seemed proper to 
deafribe them as being in exact antithesis to each 
other, and the word diamagnetiam was sdopted 
as a means of expressing the experimental 
result. 
” He prepared a list-of substances which showed 
varying degréea of response to the actfon of the 
magnetic field, and the plan of the statement illus- 
trates his first views (“ Experimental Researches,” 
Series xxi. No. 2424) :— 

e 


lines were passing.» It is not Yet ysed as an anti- 
@ > . . 





Fia. m2 Aprn met ia TAN p m e bismuth Ata p Rood at oppoalte 


repulsive forces exerted on the 
e Action,” p. 538 


mei "to ‘ paramagnatio.’ 
e ously gate him intense pRasure. and in . followifig it 


e © up he was so preecoupied that he did hot even go 

° to the meeting of the Royal*Society on Nov. 20 

° © wher his paper on the ‘Action of meee on 
Light ” wa gead. 

e °s Woosh eadffty repeat the experiment, using a piece 

«of the*same glass taken ffom the store left by 

24 Faraday. I is not the actual piece, Number 174, 

as he tells us in’His motes, for thig cannot be found. 

turns slowly in “the magnetic field, and 

a tta motions are obviously controlled by switching 

, the curgent off and on. The glass tends to set 

o itself acrosethe lines of force a pele to, 
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e Nickel ° G@old° ? present, therefore, T inolin8 to 
Cobalt ° Water ° : the former view, and consequently tq the eat 
° Manganese® è Mercury - that diamagnetiœs have a specifie action anbi? 
Palladium Foelas thetically distinct from ordinary magnetic ‘action, ( 
Crown-glass Tin - and. ha% thus presented ifs with a magnetic pro- . 
e . a 3) ce d 
Platnum , : Heavy glass new to our knowl (“ Experiment 
Osmium Antimony ° hes,” Series xxi. No. , Deo..l845). > 0 
$ ma pao sel aria Theedxtract desoribgs his first-formed gpinion. 
oe 
Æther >. ° & PA me oe . @ 
JUOKER’§ DISOGVER GNE-OBRYSTALLIC Š 
It is to be observed that those pregeding air and ae è oe . > s 
f ce i g ÅCTION. è : ‘ 
vacufm tre to be consi above zero or mag- ee 


eo@ , 
The next importapt step is due to Plicker : ° 


“In 1847, Pfūcker had a guegnet constructed of 
tħe same size and power a» that described by Fara” 
day, his object being to investigate fhe influence of ee 
the fibrous constitution of plants ppon their mag- 
netio deportment; while conduc these experi- 
ments he yas induced to try whe er orystallino 

oture exercised an ingfuence”’ (Tyndall, “ Diea- 
maghetism and Magne-crystallie Action,” p. 2). 
d © 

The first experiment made by Plucker gave an 
immediate and decided reply. The “investigation 
of the behaviour of®*several crystals “led hif to 
announee*the following laws : i 


“ When any arystal whatever with an optio axis 
is broughtebetween the poles of a magnet, the axis 


netic, those succeeding, below zero or diamagnetic, 
whith is meant to ican a true angithesis. 

In Deo. 1845 (° Experimental Redarches,” Serid&s 
xxi. No. 2429), Faraday Writes : 


Theoretically, an explanation of the movements 
of the d&magneti? adie ami all the dynamic 
phesnomens, consequent upon the actions of magnets 
on them,’might be off in the supposition that 
magnetico induction caused in therfi a cêntrary state 
to that which it prodfuced in mfagnetic matter ; 
4.e. that if a pacii of each kind of mætter were 
placed in the etic field both would beconte 
magnetic, and each would have ite axis b to 
the resultant of magnetic force passing ugh ft » 
but the particle of magnetic matter would have ita 
north and south poles oppoait®, tr facing towards 


the contrary poles of the inducing magnet, whereas | ig repelled by each of the poles; and if the l 
with the diamagnetic particles the reverse would possesses two axes, each of these is repelled with the 
be the case; and hence would reult approxima- | game force by the two poles. e. 


‘tion in the one substance, recession in the other.” 


Even at that time, howe*te Faraday’ views - 
were not firmly established : and we may repeat an 
experiment of his which shows the nature of the 
contrary influences thét were impressing him. A 
small glass tube filled with a weak solution of the 
magnetic substance iron sulphate sets itself axially 
between the magnetic poles ; but if it is surrounded 
as it swings by a strong solution of the same sub- 
stance, it sets equatorially. The tube appears to 
be magnetic as compared to air, but ‘diamagnetic 
as compared to tke strong solution. ` 

Might not, on this analogy, all substances, and 
also air and vacuum, be magnetio, reacting to the 
magnet in the same way but to different degrees 7 
And might not bismuth exhibit ita peculiarities, 
not because it is jn antithesis to iron, but mérely 
because if is less magnetic than the air ? Yot he 
writes as follows: | 


“Such a view also would make mere space mag- 
netic, and, precisely to the same as air and 
gases. Now though it may very well he, that space 
air and gases, have the*same general relation to 
magnetic force, it seems to me a great additional 
assumption to suppose that they are all absolutely “25 Aug. 1848. To-day Plicker showed me fore 
magnetic, and in the midst of a segies of bodjes, | the first time some of his experimepts.® =e 

~ ° p j > zs k "a e 
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“The force whicl? causes this repulsion is inde- 
pendent of the magnetism or diamagnetism of the 
mass of the crystal; it decreases with theedistance 
more slowly than the magnetic influence exerted by 
the poles.” 

There is some truth in Plicker’s conclusions, but 
much correction is necessary. Tyndall pointed =» 
out in 1850 that they brdke down completely when® , 
applied to calcium and iron carbonate. ‘These two 
crystals are isomorphous; the former, Iceland 
spar, obeys Plicker’s laws in that itesets its axis «e 
equatorially in the magnetico field, but irqn caf- 
bongte seta its axis from poldto pole. Plfigker had, ‘ 
however, dene great service in directing attention z 
to the peculiar behaiour of crystals in the magnetic 
field. . o - ° 

In the autum of 1848 Plùcker was jn London. 
Fargday writes in his laboratory note? , ; 

“16 Aug. 1848. Rldcker has described to me 
certain of his results as to the crystalline diamag 
metic relation and, as I understand it, the optic 
Sr ene ale hte co beta Yan Nr rk ce aa 
into the equatorial direction, or if & [hay o 
bptic’ axegsthen the line between them terfds te ‘ 

into the equatorial Girection.” . 


` 
e 


e little care in adjustment is 
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° a l * The regt êf dhe metal ere glowly ag the 
Fist OrrioaL oe emergenge proceeded, and, in the circumstances, 


E hes small rhomboid of Cal* Spar was s ded 
le coceon thread betwéen my Elect. et 

pol ‘With the optic axjs ip a horizontal ition. 
en the poles were*very close as in the the 


diamagnetie areal of the substance made it take the 
posrti shown in which the o axis is axial to 
the met But when fhe ‘poles were o out 
to distante of half or Carters of an inch, then 
e the mags eee axially and the @ptic axis therefore 
equatoria Fig’ 3]... Théreis @gjven distance 
between the Li (pretty close) when a certain 
e @e 

betwean them is so affected 
that the qfhmaghefip and the magheto-optic force 
ds balanced, at sm „distances the piece poings 


, diamagnetic and at larger distafices Magneto optio. 
So that on inéreasing the distance the magneto- 


1006 


thomboid A of Cal’ 


a ih A [fie n e 7 
go E ayy hdr han Dd mm fo EKA LD ny L 
Ope per - e 


eo. 


phy TRO fb ge ae ya AME, 


Fia. 3.—The figure is taken from Faraday's notes, Aug. 25, 1848, 


optic force diminishes less rapidly than the magnetic 
force, apd on diminishing the distance it increases 
e less rapidly than the eat force. But tincreasing 
or diminishing the strength of the magnet produces no 
alteration qf tus of neutral action, 4 only imn- 
creases or dimini the of the action on each 
side of it: onrather the resultant of the two actions on 
each side of that neutral position. So Plucker at 
least t&lls me, for I dig not see that proved.” 


Plickér’s experiment i readily shom ; but a 
uired® The dimen- 
sions of an equal-sided-rhomb are rather too much 
*. the @&me in 41] directions a somewhat more ir- 
regular piegasis, I find, easier to work wit. The 


* © effects much more clearly seen with a good bismuth 


ecorystal? which was obtained*in the following way. 
A little bismfuth was melted in a glass tube which 
had been-drawh to & poing. The tube was placed 
in wy, dlectrio , from which it was made by 
blockwork to emergé very slowly. The fine end of 
, the tubọ care out first, and the bismuth at the 


° ” point was*the first to solidify into cry8talline form. 





ae ne ee 


continued the structure and orientation of the first 
fragment. In this way, dfe to Bridgeman, the 
mass contained large single c , Qot a mass of, 

fine crystals as is usual when ono takes 
place rapidly. ° 

When thg crystal, which is ten times es oe as it 

is broafl, is placed in the magnetic fleld due to 
pointed poles, it sets strongly equatorially in accord- 
ance with the usual behaviour ‘of a diamagnetic 
body: but when the *yelgs are withdrawn « some- 
what, it sets axially with qqual strength. 

a» The experimênta ef Plücker ane a new 
effect which Faraday afterwardsecalled “ magne- 
crystallio action.” It clearly deseryed a nape, 
ginoe its manifestations added a’ com- 
plicatioh to the diamagnetism which had 
e already been observed. ° 

e The new discoveries presented so 
many forms wĦen repeated with dif- 
ferent crystals suspended in different 
ways and with different forms of mag- 
netic field that the complications were 
not unravelled for some years. Some 
of the difficulties were due to the 
circumstances of the experiments and 
hed no relation to the real question. 
One of these incidental effects was 
that of aftractions and repulsions due 
to ent currents induced in bodies 
already suspended for observation be- 
tween the magnetio poles when the 
Dagio were excited. As is well known, the 
motion of a spinning blookĉ°of copper is at onoe 
arrested by the action of such currents; on 
the other hand, a sheet of copper held near 
a pole is sharply repelled when tife current is 
turned off; gnd if properly suspended can be set 
into a rapid gpinning. These effects had nothing 
to do with diamagnetism, but they were apparently 
the cause of confusion on some ions. 

Another great source of difficulty was the over- 
powerifig effect of iron impurities ; the diamagnetic 
effegts are so feeble in all cases that a mere trace of 
iron, nickel, or cobalt is sufficient ¢0 mask ¢hem. So, 
for example, Pluicker’s experiments with antimony 
seem on this account to have been at Yariance with, 
ethe trye facta as proved by Faraday (Tyndall, p. 16). 


o S is 
FARADAY’S RESEARCHES ON MAGNE-ORYSTALLIO 
AOTION. 


In 1848, Faraday published a series of researches 
on the magne-orystallic phenomena, which cleared 
e e 


o è 
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l ER of the difficulties. But in WH he could 


write as follows : e ° > 


e‘ Four years @go I quggested that all the pheno- 
mena presen by diamagnetio bodies, when 


subjected to the fg in the magnetic field, might 
8OCOUM. for that they then 
possessed a polarity, the same im kind asp but the 


reverse in direction of, that acquired by iron, nickel, 
and ordingry magnetic” bodies undere the same 
, circumstances. view was received so Tavour- 
ably by Plucker, Reich, and others, and above all 
by W. Weber, that I had great hopes it would be 
confitthed ; and though experiments of my 
own didenot increase th&t ope, still my desire and 
expsdtation were in tha®dinection. (2641) Whether 
bismuth, copper, phosphorus etd when in thg 
magnetic fie hier ase polar or not is, however, gu 
exceedingly important question ; and very essential 
anfi great difereñces in the mode of action of these 
bodies ungler the oae view or the other, must be 
conceived to exist. Ifound,that in every endeavour 
to proceed by induction of experiment from that 
which is known in this departgnenj of gpience to the 
‘unknown, 80 much uncertainty,, hesitation, and 
discomfort arose from the unsettled state of my 
mind on this point that I determined if possible to 
arrive’ at some experimental proof either one way 
or the other. This was the more important becayse 
of the conolusion in the affirmative which Webef 
a per. ... 
) It appeared to me that many of the resulta 
which had. been supposed to indicate a polar 
condition were only consequences ofethe law that 
diamagnetic bodies tend to go from stronger to 
` weaker places of action; others, again, PP a to 
have their origin in induced fuente. 

Aocordingly, he undertook a further series of 
researches which in the end brought him to regard 
all his effects as expressible in the simple form with 
which we are familiar. In his ‘ Experimental 
Researches ” he writes (Ser. xxvi., Oot. 1850, No. 
2807) : 










“ When a paramagn etic conductor, as for Serene 
ovaphers ch oe. o e such a 
magnetic field 
considered pre- 

tH (ih viously as 
l i) from matter, 
rly it will cause a 
fit io convertion 
of the lmes of 
force on and 
ms cate maTi through it so 
of magnate Toros through pema o and that © 8pa&co 
diamagnetic bodies respectively. occupied by 


more magnetic power than “before. If, on the other 
hand, & sphere of diamagnetic ma 
in a similar field it will cause a divergence or open- 
ing out of the lines in the equatorial direction. and 


leas magnetic power will be transmitted thro the 
See eee earn ee away ” (see Hig, 4). 
l P rs s ‘e 


be placed | one gf the poles keeps its fgoe norfnal to 


etiam generallys the 
e-crystallic action is described 
with equal simplicity : ° on 


“ (2837) Lf the idea of condition. be applied to 
these nfigne - orystallio “bofliés it would seem to 


results. A magne- c substance would then 
be one aeh i in the gtate could cnduct 
on r perm, exertion of -the tio 
force ih. more fecility in one directibn than, an- 


other: and pthat direction, would be the m 
crystallic axl Hend, when j ip the magnetic ald, 
the magne-crystallio axis «would -be usged into a 
ponaos coincident with the eee axis by æ 

correspondent, to that pees te Just ag if 
tyo bodies were taken, wMeh the one with the, 
aloe conducting® power “displaces that which is 
kad er e 


It is only & uniaxial or¥stal, of course, which 


posgesses agsingle magno-crystallio axis ; it is the 
axis of a certain spheroal. The facilit¥ of con- 
duction in different directions in a biaxial crystal, 
requires an ellipsoid for its representation. 


This way of stating the rules allows us to see at 


once the principle of the experiments showt by 
Plickere tf Faraday, which the latter so greatly 
extended. When the magnet poles were close, the 
crystal ocqupied 6 part of the fleld where the lines 
af force were very divergent. In such circumstances 


the @rientation of the crystal would be determined 


by the general tendgnoy for diamagnetic bodies to 
move from the stronger to the weaker parte of*the 
field, and the crystal set ita longer dimension 
perpendicular to the field ; the optio axis was then 
parallel to the Imes of force. But when the 
magnetic poles were separated the crygtal covered 
a part of the field in which there was kttle di- 


vergence: the magne-cfystallic action then took® , 


charge, and the crystal set itself eo that the 
direction of worst conduction of the lme, +.e. the 
optic axis, was at right angles to the 4ines. 


, UXPHRIMBGTAL ILLUSTRATION or Maake- 


e  osysraLtto AOTION. T 


A few simple experiments will serve as further ° 


illustration of these rules. We take a orystal of s 
sulphate of iron which Has the form ct a thin Slate :* 

the. flat sides are cleavage planes ane the ‘ con- 
ducting power ° for Fardlay’s lines is far breater® ` 
across the plate than along the largo faces. In £ 
aniform field the ‘crystal plate set? equ&torially 
therefore, and even when alfbypd. to move up to 
the dthes. 
A thin plate of iron wanld stand on edge on the 


pole: but the magne-crystallic action of this para-, 
O orystal i is exceedingly strong? * 0 9 

© oo 

e e : 


-. 66. - g 








A bismuth c go suspen@ed that ite afis (it 
is ù uniaxial crystal) is verti as no magne- 
crystallic action Ita motions are governed by the 
general tendehoy of its mass to move from the 
stronger to the weakér parts of the fiet: in a 
uniform falę it has no appreciable tendency to set 
itself | any particular flirgctioj. But when the 
oryste ig hung so hat the axis is horizorftel, that 
axis tends strongly to set itaeM along the lines of 


i force, &s we saw before. : 


* Naphthalene is‘ ponoclinfe orystep: Ita magne- 
eoryatallic Vropertiee are ‘represented by an ellipsoid, 
“one axis of which goincides wtth the single axis of 

° e symmetry. The cleavage 

*is very perfect and the crys- 

tals take the form of thin 

* plate parallel to the cleav- 

7 age planes Jhe axis is 

er oe he e elso parallel to the cleav- 
Poer markod e and ò 


6 
/ 


panonia, ec 
thegnopfithaleno crystal 

$ the magnetic field The 
a\mofsymmatry rms \ertuoal 


a perpengien a: de the 
ne ot paper The 
oil a 
the plane of the paper us the 


longer mde of ths rhombord. 
The form of the crystal 


o matumal form, use the 
tshorte aide of the ıhombord 
m dinwn parallel to one 
{aoe of the Sorda crystal 
lattice, which foc® does not 


age planes, and if the crys- 
tal is suspended so that 
this axis is horizontal and 
the *cleavage planes ver- 
tical, the axise gnd the 
planes move into the 
equatorial position, in this 
way fulfilling symmetri- 
cal considerations. ® But 
whenethe crystal is hung 


in ‘a uniform field, so that 
the axis is vertical, the 
cleavage planes set them- 
selves at a certain angle 
to the field. One of the 
: ~ exes of the magnetio ellip- 
soid then lies along the lines, another across 
them: the third is vertical. There is no obvious 
relation between the cleavage plane and the firat 
two axes. Finke (Annalen der Physik, 31, 149; 
1910) as shown that this may be said of various 
crystals examined bY hjm. If new the crystal 


If the orvetal » hung 
fom one end of the b axis, 


o be s@spended from the other end of éhe axis, its 


“cleavage planes will make the same angle with 


*e o the fjeld but gn the opposi side of the medial line 


(Fig. 5). . Faraday descri results of this kind 
which he dt@gined with a paramagnetio orystal of 


j sulphage of iron (‘‘ Experfmental Researches,” Series 


xxi. Nos. 2634-7). Naphthalene is diamagnetic: like 
many other ‘organic crystals, it shows the magné- 
Te effect ovary “strongly. ° 

bse experiments will serve to show the, greas 
‘variety of effects that may be observed All of, 


e them am, however, easily correlated by Faraday's 


2 , Sonception pi linea of force. Let us remember that 


e 
e e e e 
© a 
e e e 


eare legst crowded ; 
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there are dbveral variables and give dye importance 
to each, The’ first ‘of these we call diamagnetiam, 
implying that the lines pass through the substane 
in question leas easily tharf through the air or @ 
vacuum. The second is calle] magne-oryastallic 
action, in reference to the fact that in a crystal the 
lines pass more easily in one direction than another. 
A third variable ıs the crystal shape,»which may 
also affect the set in the magnetic field when the 
latter is divergent. A fourth is the amount of i 
divergence of the field which, iñ® a uniform, feld, 
falls to zero. After exfgrimental disturbances have 
been allowed for, all theag influences haveetp be 
en into accglnt. e 

e.The more divergent the field ¢ae more does the 
simple diamagnetic effect assert itself, and gny 
magne-crystallic action whioh would tend to make 
the specimen set & c axis or axes at some 
particular inclination to the direction of wip field 
is overpoweged. e œ 


e e 
THE CONTRAST BETWEEN PARAMAGNHTISM AND 
: DIAMAGNETISM. i 


õn the other hand, magne-crystallic action 
“usually takes charge in a truly uniform field. For 
the sake of brevéty and an easier explanation, it 
may be well to direct attention to a fact which was 
not fully appreciated by all the first experimenters, 
buf was clearly set out by Sir William Thomson 
in 1885 A diamagnetic bar, apart ~ 

tagne- faa 3 3 action, tends to set: iteelf 
along the lines oś force in a untform field, Just as & 
paramagnetic bar. For 
we may imagine the bar 
to be made up gradually 
of a collection of cubes, 
placed successively one 
after the other in the 
magnetic field. The effect 
of the first cube is, as we 
shouldsay in the language 
of Faraday, to spread 
out the lines of force on 
their Way through the 
cube, and to crowd them 


(Lord Kelvin) 





etlo 


Fra. 6.—Dla- and peramagn 
substances in a magnetic ekl. 
In both aases Postion 2 is 
a a 


together on either side ° 


of it. A second diamagnetic cube will, if fies to 
move, go to that part of the field whpre the lines 
it will therefore avoid setting 
itself beside the first cube and prefer to place itself 
in front or behind it. A third will continue the 
game process, and in the end the cubes will form ẹa 
bar pointing along the lines. In the case of a 
supstance such as ‘iron, there 1 is a double converse. 
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e 
The lines are, most dense just in frené and just 
behind the first cube ; and a seond bube will place 
itgelf in one of thoa? itions because a magnetic 
substance seeks the 
Again, therefore, the bar grows along the lines, a8 Mm 
‘this case we know gxperience (see Fig. 6). 

It is quite certain that no one’has ever ‘seen the 
‘first of these effects, because it must be so minute 
and difficult to separate from others. We may 
safely infer it, as Thomdon pointed out, because 

eories of fhe electromagnetic fiald have bean 
ae fly justified by her means. The sus- 
coptjbility of bismuth, ky fgr the most diamagnetic 
substance, is only about 10-7% in éther words, the 
strength of the fiaid on one side of a bismuth oube 
of 4 om. side would only be about a thousandth 
part df 1 per oent. greater than at the front or babk 
of the cube. Near‘ pointed Pole the strength of 
the field aight easily vary by 50 per cemt. in a 
centimetre. It is easy to see Bow feeblp is the force 
tending to arrange the*supposed eubes parallel to 
the lines of a uniform field as compared* with the 
forces acting on a bar placed near the pole. ú 

The analogous effect in electrostatics can, hdy- 
ever, be realised. When two plates are nasad 
in oil and maintained at aelarge difference of 
potential, an elongated rod of glass. hung fromes 
fibre seta itself along the lines of force-{to make sure 
that the effect is true the rod must be free from any 
conductivity due to its owm su ce or a Fater 
film). This corresponds to th setting of & mag- 
netic body in a uniform field. When bubbles of 
air are allowed to rise through the oil they are’ 
drawn out along the limes of force; which effect, 
since the inductivity*of air is leas than that of oil, 
represents the setting of a diamagnetic body along 
lines of magnetio force. j 

When a dimagnetic substance sets itself across 
the lines of a magnetic field, and no magne-orys- 
tallic action is at work, it is because the field is not 


really uniform. @t is perhaps a little confusing. 


when it is said, as is sometimes the case, that dia- 


_ part of the field. - 


me, though I say $ with diffidence, that thig diff- 
culty was stirring $n Faraday’s mhd and was éhe 
true cause of the wneesinees of which he spoke in a 
quotation given abote, and of his #veraion to tlie 
description of diamagnetisns and paramagnetiam as 
being the antitheses of one another. e ° 
Faraday, as I haye said, whên this thoro | AX- 
aminatjen of the facta had led hin to frame d£ hypo- 
thesis which would*link them together, based “his 
interpretation € on existence gf lines of fome, and 
found himseff able tô place both his qwm results 
and those of See eee ete ee SA 
contained system. ` s 
Kelvin’ placed this hypothesis in mathematical 
fdrm, thus completing the treatment of the subject” 
of fnagnetism by Poisson ; the latter had left out 
of his consideration the comsequence of magnetio 
susceptibility bem different in different directions, 
not*because he overlookeg the possibility of such 
an effect, , but’ because no case ofits occurrence was 
known to him. O © 
Taa Hyporyesis oF PeLaRiyyY. 2 
Faraday’s views were not accepted, hasvever, by 
other experimenters on the same subject, and in 
particular by Tyndall.” The ides -of polarity was 
not to be given up easily, and innumerable ex- 
periments were made to show that a ‘ diamagnet ’ 
had poles like a magnet, but in thé opposite sense. 
A bar of bismuth would develop north and saath 
poles when, in similar circumstances, & bar of iron 
would develop south and north. Of course, when 
the facts are prepared for mathematical treatment, 
they can be expressed in this way. It is generally 
convenient and justifiable to represent a,magnet 


by two poles because the form of the field at anye- -~ 


reasonable distance is satisfactorily represented 
thereby, though in the immediate neighbourhood 


the lines of a real magnet do not runglike those of , | 


the theoretical bipole. Within the body S of the 
magnet the lines run fromethe south pole "to = 


north, contjnuing and cofnpleting their cdurag ou 


side go that 8very line is a closed circuit; but if oe 

lines near a bipole run from the north pole to the e 
south pole. So also in the magnetio ‘hell, wHioh is °° ° 

in the ‘mathematical treatment the egact analogue 

of the electrica? condenser, the buff of the lines** « 


magnetic and paramagnetic substances are the 
antitheses of one another in that one kind aéte itself 
across the field and the other along it. This is only 
true of a, field which is non-uniform. Indged, it 
may be said that the use of the word antithésis is 


incorrect.in any case. There would be a true anti- 
theais if one substance could be defined by itg point, 
ing along,the lines of force in one direction while 


another pointed in exactly the oposite direction »| jng 


there is no true antithesis between pointing along 
the lines and pointing across them. It seems to 
* Myauthonty ts Capt. Dunshosth of the Henley Telegraph Warkg Co. 


run from one plate tô the other across the*narrow 
gpace between the two plates ; comparatively few 
run from the outaide of qne plete, throughsurround- 

to the back of the othe In fhe, eon- 
denser, ees internal field js thé most important, th 


external being looked on as a correétion, In, the, 


magnetic shtll the reverse is the case p the outsigo ° 


4 
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arene ee ee, a 


field js that which is conside 


irculating aout the contotr of the condenser. 
The 


made 

together, ao that the 

may the same. | *. 
Now, if ə pieod of bismuth 


> e 
f 
°. 


magpetism, 


° Ta out of the bismuth, 
and ° 


magnetismi where ‘the 
° go in, the whole arrange- 


: j ment being made in a 
~ ° > 3y vacuum, or permissibly, 
bites. = in the air, we get (Fig. 7) 


in this artificial way an 

when the 
polarity is 
developed in the bismuth ih a sense opposite te that 


external field resembling thét which 
bismuth is in place. It can be said tha 


which is found%in iron in the.same circumstances. 


If she effect is to be represerfted, for the convenience 


of treatment, as due to the presence of « bipole, 
them the sense of the bipole in the case of bismuth 


is opposite to the sense m the case of iron. The old 


argument, therefore, was not between two hypo- 
theses hut between two languages in terms of which 
ethe facta were to be described. Such an antagon- 
iam, once believed in and debated, could be and was 
the cause &f an immense variety of experiments de- 


= vised to justgfy one side or the other. But Fara- 


day`felt that his way of putting the facts was more 
in suggestionof further experiments, pnd 


e More convenient as a foundation for, theoretical 


: development. He has been e gondii justified.’ 


s Tee Wong oF TYNDABL AND KNOBLAUCH. 
We now tme to the part which Tyndall "played 


*ein a delate Which was opnductedon both sides in 


euch af able and, it is pleas&nt to observe, in such 
a friendly wey. In the first ‘place, Tyndall ang 
Knoblauch published. in 1850 ag account of ex- 
° perimaita which They had made. They showed 
that Plūoker’s first views „those which iħoludéd the 
_repulsiog of the aptic axis of a uniaxial orystal by 
« the poles is i mapnet, were, a8 alittady stated, 


because it fepre- 
setta more and more clogely§ aa’ the plates are 
brought closer together, the field due to a current 


theoretical charges on the plates hare ta. be 
largereand larger as the plates are brought 
af the outside field 


placed along the 
lings of a magnetig field, the lines avoid the piece 
tb some egtent, fhough, as Already “gxplained, the 
avoidance? ig extramely small. If we take the 
bismuth ayey and replace is by a feeble bipole 
consisting of south- pole 
of proper 
amount, where the Ines 


ogrresponding 
eae of north- Dole 


oy 





incorrect $n enany cases, and they gubstituted an 


amended Bet dt rulés in the following terms : 


“H the arrangement otis @gmponent mdte- 
cules of any crystal be gee as to present different - 
t digections, then 

er ciroamstances ` 
being edual, will be that chosen by the gar 

ə 


degrees of proximity in 
the line of olosest SAE 


forces for the exhibition, of their eneggy. 
mass be néagnetio this lme will set axial; oe dia- 
magnetic, equatorials’ 


The key-word is " proximity. 
statement of course 


supplies it m fall in his 
and Magne-crystallig Action.” 


explanation.’ 


A very brief sum- 


hary will be “sufficient for OUR present purpose. . 


In the first place, the observations made by him 


aad his partner on the behaviour of drystals*in the . 


magnetic field convinced therh that tht plane of 
cleavage determined in’a number of caseg the posi- 
tion which, the, sugpended orystal would take. 
Magnesium ‘sulphate, zino sulphate, saltpetre, and 
topaz were diamagnetic substances, and their 
Gleavage planes, the crystals being so suspended 
that these planes were vertical, always set them- 

ves equatorially, 4.e. at right angles to the field. 
On the other hayd,nickel sulphate, scapolite, and 
beryl, which were magnetic crystals, in the same 
circumstances set their cleavage planes parallel to 
the field. 

The connexion betgreen these rt and the 
statement quoted Rbdve lies in this, that the mole- 
cules in a crystgl were supposed to be in greater 
proximity along & cleavage plane than in any other 
direction. Let us take bismuth as an example; it 
is diamagnetic and sets its cleavage plane equatori- 
ally in accordance with Tyndall’s rule. Its struc- 
ture hag now been determined by X-ray analysis, 


so that we can see what meaning cam be attached . 


to the claim for proximity in the plane of cleavage. 
The bismuth structure can be looked on, approxi- 
mately, as a slightly distorted eube; one of the 
cube’s diagonals has been a little stretched, while the 
other three have been left unchanged. The crystal 
is therefore uniaxial; the axis is the stretched 
nal. The principal cleavage plane is per- 
pendigular to the axis. The specing of the planes 
paraHel to the cleavage is larger than that of any 
other set of planes in the crystal, and these conse- 
„quently contain more molecules tothe unit ares than 
any other planes. Tyndall would have said that 
in those planes*there was a maximum proximity 
between the molecules. 
The X-ray analysis ¢ of other orystals often shows 


the cleavage plane to have the oo spacing and 


e This condensed 
‘fyndall 
book on “ Diamigyetism 


° 
$ e 
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therefore the , closest degree of paskmg. This 


° means that the points of the *crysfal latfice are 


clqpest together ig thétsplane, but it does not mean 
that the atoms,tr moldbules are nearer together in 
that plane ‘thgn i in poy other. Nothing can be said 
about that until the actual distribution of the atoms 
in the unit cell has been determirfed. It Would be 
thuch safer # say that the existence of f cleavage 


, Plane implies a certain looseness of packing -acess the 


althotgh the magn#t is actually closer to it., The 
benefit of mutual(‘ proximity’ of the separate 
pieces of iron is obvious. An equally simple ex- 


planation can be givên in terms of tines of foros,” 


but we awe using the alternatiye language. 

Chains of iron fragments form readily* between 
magnet poles of gpposite nature. A red ‘of iron 
“ trensgäts the magnotio foros,” and gerfgrally 
acts more efficiently than a set bf iron fragmenta 


” orystal planes which are parallel to the cleavage. 
This yyould imply a greater tightness in other 
directions, but not necesgam)|y a greater proximity. 
It is padly at first glance dhaj the labter term seems 
to have a clear meaning. Buteve nfust let it stand 
in order to realise the argument as it presented 
itaelf to the authors of the statement quoted. 


which are not allowed to get into olose proxintity = 
with each otfgr. Tyfidall sticks short Jengths of « 
iron wire through disc-shaped ` pieces of*apple and 
shows that the discesets itself at right angles to? 
the field, the bits of wire thexefofte lying paradtlel 
théreto. In each bit are many molecules of iron in* 
clos proximity, and the fact is-mare effective in °° 


It Happens that in the case of bismuth we db 
actually find a closer bonding Between the atoms 
in the cleavage plane than in any other; but this 
E aregeaerdnd bismuth and has 

tion to the sufsposed close as of 
in the cleavage plane. 

Now we come to the essential point of the argu’ 
ment. It is supposed that proximity offers måg- 
netism or diamagnetism, whichever it may be, the’ 
opportunity to “ exhibit its greatest energy.” We 
are to remember that the hypothesis on which we 
are working expresses itself in terms pf poles and 
that a magnet attracta a piece of iron by inducing 
poles in it, which poles then with the polte of 
the magnet. When a piece of ton is allowed" to 
attach itself to a magnet, the polesinduced.in it are 
much stronger than if the fagnet and the iron are 
soparated by a little distance. If a second piece of 
iron is brought near 
the first, every in- 
crease In its prox- 
. imity inorease the 
strength of the poles 
which are developed 
s in this piece by the 
influence both of 


directing the apple than the*existerce of a number 
of bite spattered Sver the diso without being in 
‘ préximity ” to each otheg. ° 


TVIAMAGNETISM AND ‘PROXIMIEY.’ | 


It is now argued by Tyndall that if the magnetic ° 


influence of & magne is extend®d by means*of 
proximity, the diamagnetic infludnce must be ex- 
tended in the same way. If the close proximity of 
iron fragments will help them to set with greater 
firmness in the direction joining opposite poles, then 


-the coser proximity of bismuth fragments should 


cause them to set with greater firmn8ss across them. 
In this way Tyndall int@rpreted the rule, whichehe 
believed he had established, that the gleavage 
planes of magnetic crystals tended to set axially, 
and those of diamagnetic crystals equatorially. 

It is interesting to observe that Tyndall was 
attempting to supply both a rule for the sefting of 


crystals and an explanatien of the rule in terms of e 


structure. Faraday stopped short when he had 
supplied a picture of the distribution of his mag- 
netic lines, or, as we should now aay, ẹ map of the 
distribution of energy in the magnetic field. ° 

Ag I have algsady pointedout, there is no clear 


meaning to, the term “ freater proximity ig the , 
cleavage plank, ” Moreover, if cenclusions were to ee 
be drawn from analogy with phenomena on g larger -° 
seale, they would run “contrary to “the intéhded °° 
argument; for, on that scale at leasg, a line of 
diamagiani mse. tends to set Iieelf "axially, 9° « 
not equatorially. Æ piece of bismuth ® makes 
an extremely minufe alteration in tht disposition s 
of the lines of foce, for, which jeason iteis a very ° 
poor | detector of the existence éf the fingse in 
comparison’ with iron; and the change, since if 
blocks increases the strength of the poles in all of | is sq small, can indeed be detected by apiece of, 
thems In the second case, the hail yill not hang, | iron fn the férm of a magnet, but pia y not by ° 
e ° e °’ è s 


(J 
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the original magnet 
and of thé first 
piece of iron. | 

A simple experi- 
ment will serve as 
an illustration (Fig. 
8): The nail hangs, 
in the first case, 
and not in the 
second, because the close proximity of the iron 
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oe : 
anotber piece of bismuth, no 
ar together. 

In the oase of a uniaxial orystel, a principal. 
` cleavgge mugt from symmetry considerations be 
related to the axis,aad,*if it is uniquesmust be 
perpendticylar thereto. -Wh&n there is more than 
one cleavage, the ‘cleayage pl€pes must be sym- 
metuibally disposed about the axis as in*éhe case 
of Iceland apar. ‘tis not, ertfpre, surprising that, 


~œ in the*former cases the cleavage plane should place 


ftself exagtly, efthgr equatSrially gr axially, and 
a ati in th® latter oas a plane perpendicular to the 
* axis might be looked on as asresultant of cleavage 
planes amd thereforeeset itself equatorially. But 
* it does seem remarkalfle thatpas Tyndall poinfed 
out, the substitution of iron for calcium in Icefand 
spar, to form® the Momorphous iron carbonate, 
should turn the structure rouhd thrpugh 99° in 
the magnetic field; egpecially if we assign dia- 
, Magnetism and eee ras to different chuses 

° It may,be there are other cases of the same hange: 


°” and any ryle of this kind must clearly be of 


intvortancea © ° 
THE EE OF PRESSURE ON Maatrerio 
SUSOEPTRILITY. 


We now come to another set of experiments, very 
interesting and important, which were. used by 
Tyndall in thédefence of the ‘ polarity ’ position. 
The method of these expertments was suggested by 
an accident. When working in Berlin with a fine 
magnet "placed at his disposal by Magnus, he was 
observing the action of the magnet on a bismuth 
cube which was so shaped that two opposite faces 
were perpéndicular to the optic axis and parallel to 


e cleavage planes. Whenethe current was switched 


on, the magnet poles rushed together because the 
separate Parts of the magnet had not been properly 
bolted dowg. The bismuth cube was crushed to 
some extent. Working conditions having been 
Testored, it was foundethat the bisrguth set itself at 
right, arfgles to its formfer position. The line of 


è pressure, which, ef course, had been ‘parallel to the 


field, was now perpendicular” to it. Tyndall now 
*. argued that® the particle’ of bismuth had been 
brought injqgreater proximity by the pressure and 


* e that thé setfitg of this line of great proximity was 


ein accordance with the rul given by himself and 
Knobla@uch.* So began an %xtended series of 
researches on the efiecta of pressyre which are fully 
denqited i in hig book. «Ag an example let ug take 
‘the following : ° 


“A quantity of bismuth was ground to dust in 
an agate “afortar, gum-water was added, ant the 


( e > e 
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tter how clogs they°| mass wasek»æbaded to a stiff SE dhis was placed 


between two*glasses and pressed together; frôm 
the mass when dried two. eae were taken, the 
line of compression rperftiicular to twd of 
the faces of each cube an RTA the,other four. 


Suspended by a silk fibre in tye magnetic field, upop 
closing the circuit the lige Sf pompresston turned 
strong]? into the*equatorial position... .” 
When garbonate of ifon was use® the-line of 
pressife set axially. e 
Such an experiment ig very striking, yiurai ita 
explanation may be. Tyndall argued that,he had 
by compression increfgéd.the proximity glong the 
lne of pressure, but it isedifficult to see hf» this 
gan be. If a fiumler of particles of one kind are 
distributed with complete irregf@larity in a paste 
medium which is then subjected to pressure in pne 
tion, the alteration i in form of the te block 
will not alter the law of distribution of the particles. 
In any* case, as we have already seen, *proximity 
does not penuos any ouseryalin effecta. ° 


LORD Karm 3 eer oF TYNDALL’S 
° RAsSULTS. 4 


elt is surely natural to suggest that the particles 
“acquired some orientation from the pressure, which 
might well happeneif they possessed shapes which 
were related in some particular way to their 
structures. Thomson immediately pointed this out 
to Tyndall, who replied that if that were the case, 
the bismuth ens being naturally in the form 
of Hales parallel @ the cleavage plane, the line of 
pressure oughte therefore to set itself axially, 
whereas it actually sêt eguatorially. This was 
certainly a good reply. Perhaps the counter 
argument is that the crystél fragments have mot 
actually been shown to set in this way. Miss 
Knaggs has made an X-ray measurement of the 
set of the fragmenta in one specimen of squeezed 
dough contgining bismuth particles, and has found 
that the cleavage planes are not closely coplanar 
with the surface, as they mut be if Tyndall’s 
argument is to be good. Though this is æ single 
example, it looks as if a way o} escaping the 
difficulty was to be found. 

As I have said, Tyndall’s reply to Thomson was 
good,ebut, to use his own words, though it formed 
‘a strong pee pie argument it was not yet 
convincing ” He strengthened his cage greatly by 

ea further experiment. Comparing the repulsion 

exerted by a magnet on a natural crystalpf bismuth 

with that exertéd on a mass of compressed powder 

in dough, he found the Jatter greater than the 

former. He had cut the crystal into the form of a 

cupe and placpd if on one arm of a torsion balance 
e 


e e (J = | . į 
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' Bo that the clegvage plane was perpendicwlar to the |*other “active substances with flour and “water, or 
mågnetio field, and the repulsive forge as great as | gum. He pressed he mass by different amoutfts 
it gould possibly Be. ° *'Bhe. dough had been pressed |, in different directjens and then cut it +o shape ; in | 
into a cube of the sarthe size and placed with its | this way he imitated’ the magne-cry¥stallic gotion — 
line of presqure - Gt right angles to the field. | in detail At one timg, im prder to meet’ the 
Tyndall argued that Thee must be a direct effect | objection that he was merely rearranging fhe small 
of pressure, since it had done morg than all that the | orystals in his pagte and ponglomerates, he toot ¢ 
rfatural, phenomena could do. -| some vwfite wax ‘ concerning whose amorphism 

Now it is clear that if the origntation ofa bismuth | there can be but little doubt.” *The anbstance is 
* orystal i in a uniform magn8&tic field, +.¢. the magne- | diamagnetic. A le oylmdem of the wat. fus- =” 
crystallio action,*i# due to the arrangement of the | pended in the magnétic field At with Ma axiB 
atoms-gnd molecules in the crystal structure, the | equatorial. It was then p -betweerPtwo stout 
perfes. ht to ghow the effect more | pieces of glass and squeezed as thin as a sixpence ; ° 
perfectly than the fragments ¢listrfbuted through, suspended from ita edge, tho plato thus formed set 
the dough, howemer perfectly the fatter may be. so’ that ite length, which ovincided with the axis ° 
arranged. „But Miss Knaggs has made an X-ray | of t&e previous oylinder, was axial aad its shortest °° 
photograph from the face of a natural ‘ crystal’ dimension equatorial. But fe know now that wax 
The specinfen was chipped gut ofa mass of crystals | is an put añorphous ; its crystalline struc- 
left in a erucible, and must have resembled that | ture not only been observed but also accurately 
_ which Tyndall used. The photograph, showed at | measfired ; and we know also thaf PEANO arranges 
once that the specimen®was a compound of more | the orientation of the crystals. i 
than one crystal, and that different oriêntations Tyndall obtained the same result with a piace of ° 
were present. Cleavage planes, and also dther§ | bread, and we may repeat the expéMimem. A sneall 
which in a single crystal would make large angige piece of the crumb is squeezed b&tween two glass 
with the cleavage planes, were nearly parallel to°| plates, and the edges of the 
the face under test. It is posssble, therefore, that | irregular mass are trimnfed 
there was really more of the effective orientation | off, so as fo leave a thin 
in the preased specimen than in the ngtural piece. disc. e When this is- sus- 
A photograph of the single crystal made by | pended so that its plane 
Bridgman’s method taken én the region of* the | is vertical, it sets equatdri- 
cleavage plane gave a much cleaber picture.* ° ally if the poles are close 

A piece of bismuth can, be looked on as an aggre- | together and the field is 
gate of crystals. There may be but one perfect | very divergent. It is there- 
crystal or there may be a number, small or large, | fore diamagnetic. But 
of smaller crystals, eadh perfect. If proximity were | when the bread is moved 
increased. by preasure, the change in proximity would | from the space ~betweer l ° 

















angle and sets itself parallel to the lines of force, % 
analysis shows that the latter alternative is im- | It is quaint to observe how the bread, as it is 
possible, because from many testa recently carried » moved up to the poles, set#iteelf to pasa neatly 
out in respect to metal structure, we learn that no | through the narrow gaté and take up q pasallel eè 
permanent change in the crystalline lattice is | position on fhe er side. *This is due to ° ° 
occasioned by stress. The former altern#tive: is | Magne-crystallic action, so that the bread cpntaing s 
also ruled out, because, as Faraday pointed gut,“ | crystals, a faot easily vefified by X-ray methols. ° 


bismuth ig actually of a lower density after com- 
pression than it was before; the pressure héving |" Tau EFFEOTS OF PRESSURE ON Omv STALE °° 
CONDITION. ° 


of course been removed. Apandi the breaking 
e the long series “of interesting afd ingenious 


up of the “5 specimen increases the extent pf the, 
cavities. . experiments whigh Tyndall made” to show that © 
Tyndall made many paste models of crystals, aoe produced proximity and proximity prò- 
mixing powders of bismuth, carbonate of iron, or | duced the equivalent of, magne-crystallic action? 
must be held to have failed in their original purpose. , 
But they wil doubtless be put to a different use. e 


* His reference was to “ Gmelin’s Handbook f 
vol. d poia of Inorganto Chemistry,” 
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Theyeare related to a Bubject of immense irhport- f view almésteuntouched. If any of Faraday's lines 
arbe in these days, namely, th effects of pressure | of forog thread a *bircuit which has no electrical 
„&nd tension and mechanical treatment generally, d resistance, that number cn’ nqyer be changed. 
“upon fhe statS of a material ‘and upon ite physical | If, therefore, a substance be trought nto & magnetic 
properties. The copstefation of such @uestions | field, the molecular circuits J the ptoms of the 
is fundamental to _metalluiky and to other in- | substance act like obstrugti a the lfnes; and 
dustrige. ‘The microscgpe , has’, for- many years | the total obstruction, of which the negative mag- 
beene eerpployed for the purpose, and the new | netic susceptibility is measure, is proportional to 
methods of X-ray analysis arf already being put | the sum of the areag of all these circuits, ga pro- 


int s&rvice. It may well repay ps to consider jected on a plane perpgndicular to the lines. 4; 


Tyndal’s eexperifnepts in É new Yaht ; and to | is of no consequence whatever ‘Whether , thgre 
_oxsmine tho actuakn#ttire of those rearrangements | already ourrents in tĦgee pircuits; unleao g 

* which proquced sph remarkable changes in mag- the circuits ara movable end- 
netio reaStions. ‘Rysdall himself discussed the | towards the imfosedefield. Thus th¢“Satmagnetiam 


“effects of pressure in producing planes of possible tg unaffected by the existence of molecular magnetic 


cleavage, andewas one of the pioneers in shoWing | fields; or by any changes in them, so long as he 
how such plante, océurring in the earth’s orust, | t8tal of the projected areas of the cirouita "i is un- 


were not always to be interpreted as gGhesresujt of changed. 
sedimentary depositione but rather of pressure, |- Thise result does hot bold if aii ap- 


Which might, if it’ were exerted more or lees Slong proach each other ap closely that they offer less 


the deppsition planes, produce cleavages across the | obstruction to he lines than if they were more 


* latter. He extended the principle to account for | separate. Two resistanceless circuita running 


st@tification in Yolled matetials, even in biscuits | closely parallel to each other offer little more 


and pastsy | ° opbosition to the passage of lines than either ojrouit 
Faraday’s use of lines of force did not, in arly ‘alone. We should imagine that such charges in 


demand so much framing of hypothesis gs ‘T'yndall’s the relative positiom of circuits would only ocour 







polarity.. It is to be observed that, as Faraday | im strenuous circumstances such as, possibly, those | 


pointed out, they had no differences about dacta, | of orystallisgtion. It is known that diamagnetic 
merely about? methods of, description, which | susceptibility may vary very slightly : for example, 
methods, however, were of different value as, Oxidy has shown, that crystallisation sometimes 


suggesting development. To Faraday’s concep- bringe’ about sm “but definite alterations. As. 


tioms have been added theories of magnetism and | has often beenepointed out, this simple theory 
diamagnetism based on fhe existence of reaistance- | makes diamagnetiam "property of all substances, 
less rholecular circuita as imagined by Ampère and | which can be affected, even overwhelmed, when 
Weber,eor on revolving electrons as explained by | the cireuita already contain*currents, and there- 
° Langevin. In the most recent times the quantum fore can be orientated afresh by the magnetic 


theories have again modified our ideas. field. \ a. 
Let me say in conclusion that althéugh recently 
Yopmnx CONSIDHRATIONS. acquired knpwledge of the structure of materials 


° - The, crude hypothesis of the molecular cirouit | leads us to reconsider Tyndall’s experimental 
leads simply to a usefl point of vigw of the differ- results, we are still far from the MJ] explanation of 
enoe ebetyeen paramagnétism and digmagnetism, the connexion between structure and magnetism, 


° and the most nfodern discugsions,*though they | and of the influence of the latter” upon physical 
A differ greatly in appearance, leave that point of properties. - 
° e e e 
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[eet that &stronomers can predict, many 

years in advanoe, thajtme of a solar eclipse 
to within a few seconds, apd the.region on the 
earth’s surface in which it will be vitible to within 
a@ mile or so, wilkeperhaps surprise the layman, 
Yet attention, was directed to the forthcoming 
eclipse of June 29 more than half a century ago by 
the Rev. 8. J. Johnson in his gerne 
Future.” e 

These’ advance predictions are poesikle ee 
eclipses pass through a° definite oycle, or repeat 
themselves after an interval of 18 years 1P4 days. 
To exphkain the reason for this, consider the con-* 
ditions that lead to an eclipeds: It is well knowp 
that the earth moves round thé sun in a nearly 
fixed plane called the ecliptic. e As seen from the 
earth the apparent motion of the sun in the heavens 
is along the great circle which. representa the 
intersection of the ecliptic and the celestial 
sphere, or the ecliptic circle. olf e motion of the 
moon round the earth were Inthe same piarfe, 
then once in every lunar month qf 204 days the 
moon would be in line with the sun, and an eclipse 
Actually the plane of the moon’s 
orbit is inclined to thé plane of the eoliptic at an 
angle of 5°. This means that the great circle 
representing the moon’s orbit crosses the ecliptic 
at two oppostte points or nodes, while half-way 
between the nodes the nearest possible approach 
of the two bodies is 5°. 

Should the sun happen to be within a certain 
limiting distance from either of these nodes at the 
time the moon crosses the ecliptic, there will be 


. “an eclipse, either partial or total. If the «nodes 


remained fixed on the ecliptic, eclipses would take 
place at thg same two seasons each year. Actually 
the nodes make a complete circuit of the ecl®ptio 
in & or retrograde direction, in a little 
leas than nineteen years, so that the sun, in its 
annual cougse through the ecliptic, returns f the 
same node, not in 365-24 days, butén 846-62 days, 
a period called the eclipse year. Nineteen of these 
periods equal 6585-78 days. The mterval between 
successive conjunctions of the sen and moon, or, 


The *Prediction of Ecitpses. 
By Dr. L. J. Comnm. ` a 


in other w eo interval hoped guogeesives 
new moons, is called the synedipal miontl, and is 


20-53 days. 223 of these lunations contain 6585-32 e 


days. That is td say, if the quy”arf moan at any 


givtn moment are jn conjanction at or near & » 


node} so that an eclipse is in progregs, then after 
6585-32 days they will again be in conjunction 
and in the immediate neighbourhood of a node, so 
that &nother % eclipse will ocgur 

Thé@circumstances of an eclipse tary sdiisidaeabiy 
with the fistance of the moon from the earth— * 
from an annular eclipse when the moon is at ite 
maximum distance ofgabout 2574800 * miles toge 
long total ęolipse of perhaps six o? seven minutes’ 
duyation when the distance is as small as 223 ,000 
miles. The interval between successive returns to 
the same distance from the earth, or the anomalistic 
month, is 27-55 days, and 239 of these intervals 
are 6585-54 days. , Thug not ondy is there ao 
répetition of the eclipse after 6585 days, byt 
also it will occur under practically the game con- 
ditions. 

This most useful period of recurrence was iow 
to the Chaldeans as the Saros, and formed, the 
basis of their very successful eélipse predictions. 


— 


It is still used for the pugRpose of fixing the dates , 


on which eclipses will occur, although the details 
of the eclipses are obtained by more refinedemethods. 

One question must be answered. y was not 
a total eclipse visible in England teen yeary, 


a80, in 19097 „The reason is that 223 lu&tions 


exceed 6585 ays by about 8 hours, andsin that 
time the earth hes rotated, so. that stloceasive 
corresponding eclipse occur, on the average, 120° 
of longitude farther to the west. ° ° 
Mentitn should be made here of, 4 ©ppolzer’s 


celebfated “‘ Canon der Finsternises*” (Vienna, e’ 


1887), which gives partiulars of all eclipses between , 
1207 B.o. and a.pe 2161, together ewithe maps 
showing the centgal lines of éotal® eolipges. An 
inspection of these maps “indicat& that the 

ot- 1999 wilP be total in Cornwall only, and. thate 
the next total eclipse visible in England in 2135 


is thé-first ofa group of four that willbe seen in i 
j e? 2BBo e 
a è e 


” ~ dey warelaxing efforts are 


aad 2160. ™ I’ 

The accprate prediotion of a solar eclipse 
‘dependent ultimately on a®ourate predictions 
the positions of the auneand moon.” Thase bodies 
have been carefully observl with merididn circles 
for môre fhan two’centuries. The principal object 
in fgfanding the Ro Observatory at &@geenwich 
was the making ‘of these Observations, and to this 
made to observe every 
‘meridian passage. In the hands of*those masters 
of celestml mhechanies, Delaunay, , Lever- 
rier, Newcomb, Hill, and Brown, these chaser atong 
and Newton’s°gravifational thebry have led to 
tables from which the positions of the sun 8nd 
moon for agy date in historical times, of for 
centuries to come, emay be found. Even the 
eclipses recorded by thé anciexfta’ have contributed 
to these tables, for itis evident that the fables 
should reproduce the eclipses as observed. ® 

The, tables used by the “ Nattical Almanac ” 
are Newcomb’s “ Tables of the Sun ” and Brown’s 
Cables of the*Moon.” The latter is a ponderous 
tome, tgo heavy, when bound, to be pted by 
the British Post Office! Its two million figures, 
printed at Cambridge for the Oxford University 
Press, are the life-work of an Englifh-born pro- 
fessor living in the United States. It requiges the 
continuous efferte of two y skilled computers 
tą produce from these tables the hourly ephemeris 
of the moon given annually in the “ Nautical 
, Almanac. ji 

The problem of predicting the circumstances of 
an eclipse for a given point on a non-spherical 
rotating darth would at first sight seem hopelessly 
dificult. But the clapsical solution offered a 
century ago by Bessel, and later most ably ex- 
pounded*by Chauvenet, has, by the simplicity, 
beauty, ang rigour of its conceptions, lived to 
dhis day. 

-TH movements «pf the sun and moon are 
exppesséd by means "of suitable rectangular 
co-ordinates on a fundamental plahe through the 
centre of the earth, and at right angles to the line 


< °, joining theif centres. The shadow of the moon 


is a com the intersection of which With the 


*. fundarflenta® plane is g circle. e Upon this *same 
ə plane®the position of the® observer is projected 


orthographwally, and the projected distance 
the origin, which às the centrg of the earth, is 
reeglvbd into éoniponents parallel to previously 
*chosen axes. ° 
The co-orđlinates 2 and y of the moon’s centre, 
” which ‘are ealso the* co-ordinates of ¢he cenfre' of 


menon known a8 irradiation. 


| ° 
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the gours’ of 25 years, namely, in 2136, 2142, 21518 
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the shadow, and those of the obgerver and E? 
will bå the dime en a plane through the observer 
and parallel to the fundarfental plane, but the 
radius of the shadow-corfe, L, „Thich is readily, 
determined, wil be diffe “The fundamental 

equation of eclipse predipti BY @ imply elepresses the 

oonditfon that when an eclipse is beginning or 
ending the observer is on the edge wf tha shadow 
cone, er his distanog from the centre of the ghadow 
cone is equal to its radits. yea 


" (z- ena U- — 9) TA 


The two times when this quadratio eq ution is 
Sg aa a 
eclipse. 

The quantities z and y, nn a of, the 
Madow cone, and other funotions which are 
independent of the position of the observer, are 
tabulated in the “ Nautical Almanac?’ for each 
eclipse as ¿Beeapliaw elements. With thé aid of 
these elementspcomplete fredictions for any given 
place ch be made in a few hours. 

* The difficulties which prevent the making of 
Rérfect predictions must now be reviewed. ' a 
the diameters of the sun and moon. When a 
bright body is projected on a dark background it 
eppears to be larger than ita true sise—a pheno- 
Hence the diameter 
of the moon as usuaHy measured has to be con- 
sidérably redu far eclipse purposes; in faot, 
th so-called diameter, ' which is used in 
predictions, has been determined from eclipse 
observations alone. Ftrther, the limb of the moon 
is irregular, owing to the presence of lunar moun- 
tains; on this account alofie an exact ‘prediction 
cannot be made, for a valley 1000 feet deep could 
affect the time of eclipse by a second or more, 
especially if the observer were near the northern 
or southern limit of totality. — 

- Another difficulty lies in the unavoidable errors 
of the solar ‘and lunar tables. «These arise partly 
from the fact thet some of the quantities required 
in their construction, such as, for example, the 
masses of perturbing planets, are exceedingly 
diffoult to determine, even from a prolonged 
serleg of observations. Angther contributory 
cause is ‘the fact that there appear to be some 
unknown influences at work. Prof. E. W. Brown, 
formerly & pupil of the illustrious George Darwin, 
in the preface to his ‘Tables of the Moon, ”” BAYS: 
“ While maify efforts have been made in the past 
to represent the motion of the moon.by gravita- 
tional theory alone, it is now admitted that this 
cannot be done eomplettly. . . . There are oscil- 
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lating differenges which do not uae tae to any 
theoretical gravitationgl terms. . The cahses of 
thege differences an * dre mptters of conjecture.! - 
. Still more,” are certain oscillations 
i vith smaller amplitudes ae shorter periods. . 
AJ that cam be donp & tọ make an estimate . 
from the observations of the past‘few yearf when 
ever it és dedirable to prediot the position of the 
moon with accuracy, asin the case wf an 
‘eclipse of the sun, and alfer the values obtained 
from thg Tables e&ordingly.” r 
When the coming eclipse was first accurately 
predigted three years agp, g corregtion of +77-0 
was applied to the mean longitude of the moon 
as derived from Beewn’s “ Tables,” but, strangely. 


totality as shown on the Ordinance Burrdy Edipeo 
Map, the data for which were computed from te 


grigmal elements, by just one mile in a north- 
westerly destan. s a 

The reaidual uncertainty, after the application 
of these corrections, @hould be less thgif half a 


mile in the oase ofthe Ime, and not morg 
than a mile in the case of the ee i 
southern limits of totslity. ° 


The co-ordinates” of the central ne anfi the = 
circumstances of the Sclipse” al orks cae are’ 
given in the table below: ¢«@ « 


7 e 
Sun's è 
GALT. Longttude.| Latitude. oe Duratdct 
ə Alutude. | Axtmuth, 





no correction was applied to the position of the | | z9 o +4 8500| 52 381 | o8 a | s0 °. 

sun. The Astronomer Royal, Sir Frank Dysorè 2) | á 107 | 68 Si 3 lees | as 

has quoted*the correðtions to th8 longitude of the | 3.408 | $3 155 | too | oa | dro 

sun and moon derived from recent Greenwich aa a aa Ena Se es 

observations as +17-5 and »| 6";5 respectively. ý "o0 +3 18 4 53 15 7 ia x 66 3 EO 

When these corrections replace éhoœse formerly avo San l ee cae E ned K$- . 

used, the effect is very slight; it amouftte to a S : ae hee ni ae or a : 
- displacement of the central line and the xoné of O [+1 298 | s4 wes | 187 676 242 

gig Wa tare iene tet eres armors Me ||, Bd 23 | BS | BE SEY BS 

of the Bun, Moon, Mercury, ves, AP, ALATA; j > 
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‘ 
The Recurrence of Solay Eclipses. 
° By Pr; J. JAOK8OXN. . 


MONGST the moet remafkalgle of discover 

made by ancient astronomers was ate of 
the recurrence of eclipses at interwals of 18 years 
and 10 or 11 days. We have no knowledge of 
the discoverer of this period, known as the Baros, 
but it was certainly known to the Chaldeans. In 
view of the irregularities of the early calendar, such 
‘a discovery must have presented great difficulties. 
The fact, that*the interval has an odd third of a 
day, so that the region of visibility of, an eclipse 
is shifted about 120° in longitude at pach return, 
greatly increases tRe difficulties of discovery, and 
if is possible thgt a period three’times as long as 
the Saros was first discovered. As the area of the 
earth from which an eclipse can be seen eftends 
over a large aro in longitude, it is possible for tyo 
consecutive, membefs of a series of eclipses to be 
seen from the same place. The total ealfpse 
visible in Hggland on Aug. 11, 1999, is indeed 
four Saroses later than that of June 29 of this 
year, but whereas this year’s eclipse is in the early 


with different periods, ‘an’ the apparent irregularity 
with which eclipses occur results from the in- 


commensurability of the periods and differendése 

in their relative importance. The most important 
period is that between succesaive new mdons, 
which on the average is 29-5306 days. An eclipse ° 
of the sun would take plaæ gt every new moon if 
the orbital planes of the sun and moon coincided,* 
but as the inclination of the two planes is con- 
siderable—varying round 5°—it is onl when new ‘%, 
moon occurs near the line of intersection of the” 
wo planes, known as the liff® of nodes, that an 
eclipse can tgke place. On account of the’motion e 
of the plane of the mpon’s motiorf, the sun passes ° 
through the nodes at intervals of less, than 
six months, the average time being 143,310 pos e 
and this is the second important pewod ip n- 
nexion with eclipses. | Eelipses take plod | at °” 
intervals which are Very nearly multiples of °’ 
205306 days and arm approximately hultiples of 
173-310 days. ° a 


- morning, the eclipse of Aug. 11, "1900, will be je „The maximum angular digtance Which thegeuh | 


visible in Krtgland shortly before noon. 
' The circumstances connected with the re- 


currenc® of eclipses depend on Bevegal variables 
e Me 


the tropies, and the only eclipses could, be seen 

be small the new ° 

moons mids ; o 
e e °’ .°? E e 
e e 
e e . Ù e è o 

n e (] 
® n 


A 


e 
t T 
canebe from the node at the. time of an *eclipad 

(Known as the eclipse limb) depends on the 

, distances ef the sun and moan from the earth 

P “andthe aofual inclination "of the orbital planes. 
`~ It “varies from 154° to “184°. As fhe an moves 
on the ‘ayerage almost exafily 2 x 154° relative to 

% ‘the pode between su ive pew moons, and as 
it is’ moving mast slowly, when the eolfpse limits 
are smallest, an * eclipse ocoutt, near every passage 
of tf sun through a node ere are thus at 
“least twe solar %oljpscs evry year gand there may 
be as nffhy as five, tke latter only occurring when 


@ ep, 
9 
d 


7 e f° 3 


Supplement to £ Nhure,” June 18, 1a% ° . 


period of b200 years. Of these, gbout twelve or 
thirteén at Sach @nd are qnly partial eclipses, as 
the sun is so far from thentle ghat the line gging 
through the centres of th sun wed moon Passes 
clear of the earth. For the qiddi, forty-five or 
so, this line comes to earth; rise to a central 
eclipse which is*total or annular according as the 
angular eter of theemoon or sunNs the larget. 


The eccentricity of the apparent orbit of the sun 
is small, so that the afgular semi-diameter of the 
sun varies enly from 15’ 46” to%8’ 18°. 
have seen the Saros-qiffprs from an 


Also we 
number 





x Fig. 1—Bucoces ve tracks af solar oohpees, 


‘the sun *passes through a node near the beginning 
or end of the calendar year. Eclipses of the moon 
> emay take placo at the full moons preceding and 
following eclipses ofthe sun, although for ast the 
eclipsedimits are smalle. 
The Saros is connected with thee*¥o periods we 
tte have just mentioned. We Have in fact 
° ® 22x 29-5306 dafs = 6585-32 days. 
“eax 173-310 ,, —6585-78 ,, ° 
The’ z “js 6585-32 days., As the sun travels on 
* the average about 1° a day, it describes in a Saros 
i only about 28’ than 19 revolutions relativeeto 
e the 4s 28^is a amall fraction of the eclipse 


in & series. e 
° The number of eclipses in a series varies pne or 
: etwo „eithef way from seventy and extends ‘over & 
"e 
P, e e 
s ? i e e e 


+ 
e 


, lines, wo find a largp humber of eclipses reourripge 


of years by about 11 days, so that at the recurrence 
of an eclipse the apparent diameter of* the sun 
cannot hve altered more than 3”. The ecoen- 
tricity of the lunar orbit is darger, causing the 
apparent semi-diameter of the moon to vary from 
14’ 42” to 16’ 46”. On accourt ofthe rather 
rapid, motion of the moon’s apse, amounting to 4 
whole revolution in about nme years, the mterval 
bétween successive nearest approaches of the moon 
to Ĥo earth is on the average 27-5545 days and 
239 x 27-55455 days = 6585-54 days. 

This, differs from the Saros by only 0-22 of a day. 
This is a rgmarkable and important Soincidence. 
It means thaf’after a Saros the mean anomaly of 
the moon has altered by only about 2%§ (decrease), 
and the apparent diameter of the moon, like the 


apn, has not alttred by more than 3%. ‘Phe con- 
e . å 
@ ma ne e e Š 
e e o 


_ producfhg an eclipse at midnight. 


to the next, and @hat 
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e seqmende of all this is that the duratiqnof totality 
in a series of eclipses ypries slowly from one eclipse 
have a series of total 
eclipses, or. of naular eclipses. If the period of, 
rotation of the l@nay apee were twelve years 
instead of nine years, armular and total eclipses 
would alternate. It might be noted here that as 
a result*of the moon returning to appreximately 
the same distance from the earth after a Baroeg, 
ite parallax, is oply slightly altered, and so the 
eclipse kmita only tly altered. y 

Let u8. now oonsider tha 1 series of eclipses to 
whiol? that of June 29 ef this year belongs. At 
the new moon of May 26, 1873, thg ventral line 
from the sun to the moon passed just north ob 
the eeagth and there was a large partial eclipse 
near the nqrth pole. , Jf we work backwards front 
this date at intervals ‘of 18 years and 10 or 11 days, 
we find a Beries of decreasing partial eclipsés near 
the north pole. Going forwafus, we fiad that on 
June 6, 1891, the central line p&ased over the 
north pole but came to earth in northern Asia, 
This was an 
annular eclipse very nearly total, and wag the 
first central eclipse of the series to which the 
eclipse of this year belongs. Etgifteen years later, 
on June 17, 1909, there was an eclipse whiclt 
crossed the earth near the pole. Thisseclipse was 
just total, although it was scarcely certain befoge- 
hand that it would be so. We hen come to *the 
total eclipse of this year. Proceeding onwards, 


"we get a series of eclipses gradually lengthening 


in duration and working equatorwards, while the 


_ longitude on the earth where the eclipse takes 


place moves about “120° westward from each 
eclipse to the next. 

The‘ Nautical Almanao”’ gave the semi-diameters 
of the gun afd moon as sean from the centre of 


n Future Total Solar Eclipses in the British Isles. =f e ` 
e 


= s By Dr. A. C. 
N article by Dr. W. J. 8. Lockyer in NATURE 

for Jan. 15 last described and illuŝtrated 
the total solar eclipses in the British Isles from 
A.D. 878 to a.D. P999. The present article con- 
tinues this investigation for another thousand 
years. In yiew of the very long interval of two 
centuries that has elapsed since there has pean 4, 
British totality, it is interesting to determine the 
average interval between these vents. Mr. J. 
Maguire’s, list, used by Dr. Lockyer, has a few 
omissions. I therefore had recourse to the maps 
in Oppolzer’s Canon of Eolipeel, _ indiogte 


‘and 120° westward each year. æ ° 


the earth for the p of 1891, 1909, and si 
as follows : : 


Ps e Sun. 
1891 June 8 . 18’ r A29 15'475 °’ 
1909 mel? . .e 043”-1 4A" Be ’ 
1927 «June 29 5 48-7 44" 0 


These figures indigate the way in “Which the. 2 
apparenț ediameter of ° tht moon ‘is gradually e 
increasing relative te that of the sun. Also on 
the eclipse track fhe apparent, diameter af the 
moon must be Arger than frdin the earth’s gentre,e 
so that the t&al eclipses pê this serie, will be . 
steadily lengthening e 
The following’ table indicat the yange of 
pofition of the point on thp earth where central . 
eclipge occurs at néon, for a few ecli belonging 
to the series of the eclipsa of this year. The 
longitudes are measured towards the east. It will 
be adèn tfat*the track moves about 8° soythward 
each gear and a little mordé*than 400° in longitude. 
After two®hundred years, when the tragk is near e 
the equator, the movement is about 5° southward , 


Ped 


° e” 
Longitude H. o Latitude. 
1909° Sime 17 . `. 187° +88° 
° 1927 June 29 . . 84 +78 
1945 July 9 . °. 340 +70 

1963 July 20 . . 234° +62 , 
1981 July 31 .- . 127 + 54, 
1999 Aug. 11 . 18 `e +46 
e 

2107 Oot. 16 *. 39 "492 0 
2125 Oot. 26 . 276 — 4 

2145 Nov. 7 . 150 — 9° 
2161 Nov. 17 23 ~14 


The map (Fig. 1) see the track of the approxi- 
mate central line for the eclipses of 1927, [845, 1963, 
1981, 1999, 2017, and 212592143, 2161. In each case e 
the eclipse begins at the western end of its track at : 
sunrise and finishes at the eastern end at’sunset. 
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63 British totalities in 3370 yedrs (1208 B.0. to ° © 
A.D. 2161), or 19 in a thousand years, giving an 8 
average interval of 54.° years betwen totalfties. ° 
I am aware that the maps in the Canpa show the 
tracks as circulaf arcs now quite agreeing with the ° í 
true ones, but for statistical purposes this $ of noe 
importance ; we cl8arly gain an manY as We lose 
by the distortion. : . 
As a check I find that+Otto Solfrader tee : 
a ee i 
A.D. 2133 to a.D. 3045. Four of these are dqubtful ; 
the céntral lthe lying outside these jslatths : giving ° 
° e ’ o® "a ° 
sa A 
e E o ° S 7 “ e 0 


4 


. that the average number ip 4.thousand years ig 


© =. 


® 
e ™ Fia. po e 
° - 0 
e colipges,*4 annular ones, and nearl ¿400 partial - 
e © ones visible theré in 1000 yepra. ot we should 
` have tọ take several thousands of years to make 
* e. the Av ‘humbers for totality and annularity 


“e anomalies ; thus  smalb 


* <8 

78, ; 
these haff weight, we have 19 inç900 years, or 21 
iff a thousand years. So we dre safe in concluding 


19 og 20, giving an average intervgl of 53 years. 


I Have here includgd*th8 Shetlands in Me British 
Isles. _ If.we exclude them Ahey were not included 
‘In Rr. Isockyer’s ‘may raprodyced in Fig. 1) we 
may také the average interval as about 88 years. 
If instead of a large area we, consider & point on 
thè efrth’s surface, WO have on tha gverage 3 total 





eborter. periods we find some striking 
on if Scotland round 
she pdfnt 3° 40’ W., 55° 30’ N., will have three 
totaliti®e al? under favourabl8 conditions withim 
61 years {4.D. 231° 2426, and 8442). Also, the 


correct. 


m e C 


A ° o 
Supplement to “ Nhiure,” June 18, 192 i 


and spreid?qnt at another in a mafner that recalls 
the service: of tram-cars. *,the blank period of 
203 years that is nowending is the longest between 
A.D. 800 and a.D. 3100. The gep between A.D. 
2200 and 4.D. 2381 comes segon, and that between 
A.D. 1433 and A.D. 1598 bhird.» 

On the other hand, the most striking example pf 
bunchingą is between’ a.p. 2081 an& a.f. 2200 ; 
we Have here seven pertain totalities and two» 
others that are likely to reach the. shores of Great 

*_ Britain within 119 yearse 
The fellowing are the data from 
¢ which the tracks in thé aðoom- 
(Fig. 2) were laid 
e@ 


jo A.D. 219] they arg from my 
own, éaloulations, using the ele- 
ments in Oppolzer’s Cdhon. 
e 2) For a.D. 2189 from my 
° own caloulations, using Hangan’s— 
tables of the moon and Newoomb’s 
of the sun. This eclipse Was in- . 
advertently omitted by Schrader. 
(3) From a.D. 2200 to the 
*erid from Otto Schrader, “ Die 
bedeutenden Sonnenfinsternisse 
und die grossen Mondfinsternisse 
fir Mittel-Europa”’ (P. Stankie- 
Wief, Berlin, 1913). j 
-It is to be remembered that 
° the Iynar tables used by Oppolzer 
omit mapy small terms; con- 
sequently the eclipse tracks cal- 
culated from them are uncertain 
by about 25 miles at the present 
time ; and since the accelerations 
used in them differ considerably 
from those now accepted, the 
uncertainty becomes markedly 
° greater after an interval of 
several centuries either in the pastor the future. 
I understand that the tables used by Schrader 
are simply an extension of Oppolzer’s, so they are 
subject to similar uncertainty, and tracks several 
centumes aheadioan only be tak&n as approximate. 
A few notes follow on some of the eclipses the 
central lines of which are shown on theynap. ~The 
eclipse, of A.D. 2081 is a return after seven Saroses 
of the Philippe Islands’ eclipse of 1955,ewhich has 


grougyitg of totdlities in the British Isles as a wholg |@the remarkable duration of totality of 7™ 6%. If 


fs much less regulaf thay we might éxpect as a 
result gf thtee such uniform motions as, the 
rgtation &@d revolition of the eah and’ the 


e Tevolgtion df*the moon. They bineh at one epoch 


` 
e 


e -e “be > es 


Oppolzer's data are accurate totality alfould reach 

the Lizard. ` Although the central line in a D. 2080 

is gome distagoe from the shores of the British 

Isles, thé track is so yide through foreshortening 
@ pa ° 6 . 


o] e e 
| 
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` that the shadew will AER southewest coast. |*intertfediate eclipse in 2018 north of the 


In a.D. 2142, totality, may reath Dungenges. In | Shetlands. Those ef A.D. 2081, l, and 2691, 
A.». 2151, Oppolær’s elements would give totality Lalso A.D. 2142, 2442, also A.D. 2426, 2726, illustrate 
in Londoý, but, thos$ of Hind, Maguire, and | the 300-year, cycle: those of a.D? 2160, , 2681" 
Johnson do pot ; gtheir tracks are farther north. | illustratetthe ‘21-year oytle? e 


° The eolipées of at, 2381, 2681, and 2726 are re- Taking the presen@ list and Dr. Loqkfer’s to- 


"markable for long totalities. The latter seems to | gether, there are tyto examples of 2-year infervel 





, 8 mingtes. The Lizard will pob- = w; fay 
ably be within, the shaday ; the ; i 
Channg} [glands ‘odrtainly will. 

The following table givg8 the 
dates°ef all total eclipseg that e 
may reach the shores of the * 
British Isles, th® approximate 
hoyr, ° the sup’s altitude and the 
duration gn the central line. I 
have diminiahed the durations 
given by @ppolzer’s and Schrader’s 
elementa by 0-2™, since they use 
too large a diameter for the moon.® 


y 
4 
ae 
A 
z 
F 
7 


2081 Sept. 3 Tam. 18° 38-5” 
2090 Sept. 2838 5PH. 6 28 
2188 June -3 99am. 40 36 
2135 Oct. 7 8A 7 27 
2142 May 25 Oam. 48 29 
2151 June l4 6ra. 15 26° 
2160 June 4 6PM 22 2-1 
2189 Nov. 8 8A 8 2-5 
2200 April l4 6pm. 17 O4 
2381 July 22 lOam. 48° 5-0 
2428 . 2 BAM., 25 3-9 
2442 Aprl ll 9am. 33 °):@ 
2545 April 12 6pm. 15 02 
2600 y 5 6AN 12 2-7 
2681 June 8 2P 4:5 ° 
2726 July 21 llam. 58° 67 
2808 Aug. 13 6am. ® 8 03 
2817 t 2 4pm. 21 O09 
2864 Feb. 28 lru® 29 28 
11 Aug. 15 2pm 87 3-0 
27 Mar. 24 2pm. 31 3-0 
2072 May 4 S3rm 37 8-8 
2074 Sept. | lra. 85 4:1 


The central lines of 2081, 2090, 
2726 pass respectively 70, 140, and 
93 miles south of the Lizard ; that Gf 2074 passes | between pay t totalities : aD. 2133, 2196, and 
44 miles north-east of Unst (Shetlands). A.D. 2972 4; thre® of a 7-year antegval : 


In the abov® list the eclipses of A.D. 2081, 2135, | a.D. 878, 88% and a.D. 1133, 1140, and 4.p. 2135, e 


and 2189 illustrate the triple Saros; those of | 2142; six of a 9-ySar interval: A.D. 1424, 1433, 


A.D. 2138, 2151, and 2142, 2160 the simple Baros ; | and A.D. 1715, 1724, and a.D. 2081, 2000, dnd a.d. .° © 


those of A.D. 284, 2972 the sixfold Sarog : ° the 2133, 2142, and a.D. 2151, 2160, and 4. D32808, 2817. 
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vo” Meteorological Conditions in Relation to Eclipse Observations. : . ° 
' *By R?CobLESS. y 


i Bae eclipse of the sun whieh “will occur atẹ] Criccieth in North Wales “to ¢Hartlopool in 3° 


about 5 H. 23 m. G.M.T. (6.23 am. summer |“Durkam. eThe character of the country inkfuded ° 
time) on June 29 will appear total to observers in this strip is very Yaried. There are coastal 
statigned upon a strip ùf counéry 28 or 29 miles | areds on the Lleyn Peninsula and North Wales,” . 
wide, of which the central life Stretches ffom | ip Leahcashire Aad between Sundèrlęad and Sahn | 

o 
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burm» on the st coast; there age, on thé other® 


h&nd,-the mountain peaks of Snowdon, Whern- | hills and i 
formation of persistent c ud qn and above éhe 


_ side, Penyghent, and many others; and there is a, 
” considerable ‘gradation of plateau, valley, and 
plath between theseseftrdimes. 

It ig worth consideration¥whether me climato- 
fogicad retords suffice ġo indidjte which type of 
oourmry,in the belt is likely to provide She moat 
favourablee weather .conditioffy: for viewing the 

estign resoWves jfself into the 
identifitation “of thy places Which, qp the average, 
are mos?’ free hom? ‘loud, mist, and fog. The 
“records dq not, fyrnish a dtrect answer to this 
queetion,* because ®beervations of cloud are not 
“sufficiently numerous &nd well „distributed, along 
the belt to define with precision the avefage 
distribution of cloudinesg A consideration of 
other ‘records, notably of rainfall, synapine, and 
visibility, indicates, however, that the conditions. 
which produce Bad seeing are so differestt in 


” character tn different occasions, that it is better 


°” not to deal, with averages, but to‘ classify the 
vawious oceasiofia into types, and to’ consider 
the physical cońditions associated with — 
Types. e 

A broad classification ĉan be made into ihe 
following occasions : 

d 

-(1) When seeing is bad evegywhere. 

. @) When ft is variable. ° 

~ (3) When it is bad on the hills and good else- 

.'° where. 
- (4) When it is bad in the low-lying valleys and 

” good elsoyhere. 
(5) When it is good everywhere. 
- d 

(1) Occasions when seeing is bad everywhere 

are most likely to occur when a widespread 


e” canopy of cloud is produced in a depression or 


régien of ‘relatively low barometric pressure. But 
they oocour in anticyobones where an 
inversion “sof temperature at a modegate height 
* prevents vertical’ motion of gir, and so favours 
e the development of a layer of cloud just below 


* sthe iRversign- In the latter case the sumita of 


moun may be places from which a good view 
“can bo tained. ° 


(2) The ofndition in which*seemg is variable 
, and changeable, is ghikractaristic of a depression of 
e load ipfensity fhan that of the previous CAB, 
Especially in the rear*of the disturbance the weather 


may be ghowery, and bands of cloud may alterpate 
e with stretch®. of relatively clear sky. . i 


f° ; 
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(3) Tha third case, in whioh seeing is badon the 
els8where, isin general due to the 


hills as a result of the | wering of temperature 
in a current of rather. moist agr, which is forced 
upwards by the obstacles off tke hills themselves. 
The clouds disappear on the lee side of the hills 
because the temperatus of the aiXcurrent in- 
crease® again in its descent after surmounting’ the , 
creat. In this case a definite alp-ourrent is “an 
essential part of the process, ari ga wing js detri- 
mental to fog formdtjjon, mist and fog,are not 
normally foundeat lowJevels. ` e%e 


e 
*e (4) In this case seding is baf®in the low-lying 
valleys, in consequence of the deyelopment, of 
mist or fog, but good elsewhere. Thig condition 
is characteristic of the early morning in anti- 
cyclonis, cloudless summer weather. *It arises 
from the oceocling ofthe ground by radiation to 
the clear sky @uring the*previous night, which 
leads to the cooling of the surface layers of air by 
conduction. Conditions being anticyclonic? there 
is eusuplly little or no wind, consequently the cold 
surface air flows into the valleys by gravitation. 


The temperature of this air continues to fall as . 


the night progresses, until by daylight it is prob- 
ably below the dew-point, and the cold air is co- 
terjninous with a sea of*fog with a flat, well-marked 
top, ‘which is fatyl fe good seeing for observers 
enveloped in'it. Above the fog the air is clear 
and oloud is usually absent. 


(5) The fifth case provides the most favourable 
conditions for good visibility everywhere. It differs 
from the last in that fog is not formed in the 
valleys because air movement in the anticyolone is 
sufficient to overcome the tendenoy åf the, chilled 
surface layerg to gravitate into the valleys. Mixing 
of the lower layers by turbulence takes place and 
prevents the temperature from f@lling to the dew- 
point. Meteorologically the two gases are not 
readily distinguished, but the resulta are very 
differant to observers stationed in deep valleys. 

Iņ the abseroe of information as to the probable 
distribation of barometric presswre on thg morning 
of thè eclipse, the only practical -conclusion that 
can be drawn is that it is advisable tagvoid both 
high ground and very low ground. But on the 
day prior to the eclipse it should be possible, with 
éhe aid of the current weather map, to form an 
opinion as to which of the five general*qpnditions 
of weather described above is likely to be ex- 


perjenced on the fdlowing morning. ` 
a e ` e 
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su 6 Naked- Eye Observations « of an "Eclipse of the Sun. a é 
te “By Awxra 8. D. MAUNDER. 


N° observet “of ee an ee eel 
z golar eplipag should look at the sun with the 
naked eye? During this, phase some people advise 
the use of coloured gelatine spectacles, smoked glass, 
or darlenede"photographié film ; others advocate a 
, gtaduagted screen, using always the densest possible 
part of it. A very serioug attitude is taken in the 
Lancet of April’ JO: where two ophthakmio surgeons 
urge that the public must þe made to understand 
thatetoither smoked glags nor fogged photographic 
_film are safe screens even whenswell prepared, 

that they do notéeabeorb the irritant ultra-viol 
rayp, and to avoid the risk of ‘ eclipse blindness ’ 
use must be made of a photographic film whié&h 
(after fogging so as to” obtajn the necessary density) 
has been treated by a special process which excludes 
wave-léngths shorter than 4000 AU. 

My own ‘precautianafy mpthodeacat once safer, 
cheaper, and more effective. It is this® Do not 
look atthe sun at all—either with the eyes soreeneti 
or unscreened—until totality is just about to begin. 
During the partial phase there is nothing on thé 
sun of interest that cannot be séembetter by looking 
on. the earth. In other words, project in all cases 
the sun’s image on a screen—white pard, ground 
glass, pavement, or wall—whether the projection be 
through a telescope, or thee Pipholes ’ made*in a 
cardboard, or between the leaves of a tree.* (Pro- 
jection, on ground glass or white cardboard, 
through a telescope, is of Sourse the best way for 
timing the four contacts of sun and moon.) The 
little ‘decrescent’ 6r ‘ crescent’ 
wall or pavement are very pretty to watch and 
can easily be photographed. Nor is it the image 


_ only of the sun itself that becomes bow-shaped, 


but also the shadows cast by it. I first noticed this 


in the very large partial eclipse of „1912, seen in 
Paris, a8 an eclifee something between total and 
annular, when the sun was higlf in the heavens at 


noon, and standing on the flat roof of a house in 
Greenwich, I looked down on my shadow far below 
on the pavement. This showed my ears pointed 
like the traditionad faun’s; and, more curiogs still, 
when I stretched out my open hand, all my finger- 
tips were drawn out and bent like a bird’s claw. 

By the“fime that the sun has become a jarrow, 
bow in outline, and there remain but a few minutes, 
_ perhape three or four, before the 


. of totality, the shadow-bands should begin to 


dance in streaks or wavy lines. I have heard these 


` gompared to many thingå, but I have never had the 


suns upon &- 


° ° 


good fortune to Bee them myself; t8 ve aioe 
of the Pople on the strface of the clear Water 
dancing on the shiggly beach belew;’ „to the 
shadows cast on fhe wall pf s room from rippling 
sunlit waters outside. In the words of Mr°eC. L. 
Brook (at the 1 eclipse), ‘“ripples raised’ on 
water by & bright 
be termed the structute of the shadows; they afl 
move in the same directior, Sash ripple*alement is 
linear in character but retains itg individuality only’ 
for a moment, appears to diasolve away and otkers 
take its place.” Inthe Australian eclipse of 1922,° 
sone observers saw a flickering shedow hovering 
over distant trees elevgn mfhutes before totality ; 
latep, on, the grofind, round their feet: °“ they 
fitted under the troes as tho shadow of a bird might 
whea? flying above.” Immediafly after totality, 
the whol light was crimson for about ten geconds, 
and red and black shadow-bands raced over the ° 
ground. The bands were seen bf chromosphgrio, 
not by spglight. From the scienttfic point of view, 
the idoal occasion for their observation in the 
American eclipse of January 1925, when Nature 


itself provided a white carpet for them to dance , 


upom% It has been thought that they were due to 
currents in our up atmospher® and that we 
could learn from thém something about this; Dut 
the Americans observed them too cloeely and found 
that they were wind swirls—little ‘ devils è they 
are called in India—close to the ground, and in one 
place were seen to be chasing one another dn all 
directiong round a tree. 


Whether the onrush of he moon’s shadow oan bes í 


seen at the coming eclipse will depend on whether the 
weather is clear or hazy. At the Ameritan eclipse 


it was looked for, but was undefined hpcause of the y 


hase. Major Hepburn says that this is the ost 
impressive feature of the spectacle: ““ the Onrush 
from a certain direction®*of rapidly sp and 

darkness.” 
do during totality have to forgo this experience. 


But those who have work to ° 


a 


represent best wh&t mhay e” 


The eclipse of June 208s a young oné; it is tøtal— » ° -` 


and ndt very much total at that—for {iP first time; 


wheh it is a Baros older,it will be %ætteft. e As a e° 


consequence, the chrémospherio ring will pRobably 
be visible througheut the whole pegiod that the 
sun’s disc is covred. Zhe form ånd size of the 
corona will depend on the actual state of vity . 
‘of thb sun &t the moment. "Ib there are many and 
great sunspots and prominences, anfi if these are | 


nearethe surs oe then we may expeetra complgx” F 


š "0? opp ° 
A e 


e+ 82. j 
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inner.corona, which, however, will only show to the 
nfked eye as a bright silver mng surrounding the 
„Rarrow pink circlet of the chromosphere, with long 
coronel strea’nera extending in all directions ; if 
the% are no spots agd Snetgnificant promieranoces on 
the sun, then the coronal wings will lie foldéd along 
e the sym’s*eqyator.” Prpminendps, of course, will 

be ) visibje to the naked eye only if large*snough ; 
; keeh sights could’ detect a ce of 40,000 
mifes Reight ; onesof 300,000 miles ghould be easily 
Visible? ‘The odropa will ‘be ivory or white in 
colour ; “the ‘chromoffhere will be rosy; promi- 
* nences will probably be red, but they may be white. 
We would wish fereJune 29, that the weather on 
“the sun should be stotmy wiéh, many eruptions ; 
°® that—for naked-eye observers—there should be 
deep lunar valeys ndar the points of second and 
third tontacte; and that gredt red jrqmingnoes 

should show up where these lunar valleys are. 

In the Americah eclipse of 1925, New York City 
” had a yery beautiful aspect of the eclipse, which 
* there was of ghort totality. The eclipsed sun showed 
afe faint ciroletf light with an intensely brilliant 
- “place at ene spot, the rays from which gread out 
and gaye the impression of a ring with a big diamogd 
inserted in the usual way. *There was a depression 
» n in the moon’s edge which grazed the edge of thè 
~ gun for some time, as seen from New York, which 
lay on the edgê of the shadow track, just as Liver- 
popl lies (probably) on the edge of the shadow 
track op June 29 next. In one of the Russian 
chxorficles there is a description of the eclipse of 
May 1, 1185 : “ In the evening there was an eclipse 
of the sun. It was getting very gloomy and stars 

, Were seen, ‘and in fhe men’s eyes was & gteen light. 
e e The sun hecame similar mm appearance to the moon, 
* and from. its horns came out somewhat like live 
embers ” ? which seems to point to something like 
ef the ‘ diamond rig,’ perhaps a prominence as well 
© oa.gunlight. a 
bd & 


LTMOUGH the total aplar eclipse on Wednes- 

day=June 29, will be one of short durgtion— 

», about 23 Bgapnds total obecuration in England, 

and 40 seconds in Ntrwgy—the improvements 

e “ii sensitivity of photographic materials and design 

` of optical equipment, warrant the attempt to obtaif 

2 photogyaphio gecords of* varios stages of the 

° phertémenon. In order fo give information wanted 

by observere having diversity of equipment, we 

e may briefly summayise the various means with 
“2A ak obsegyations may usefully be undertaken. 


A. z 


ae 
„Eclipse Photography. > 
é ”  ByCQ. P. BUTE. 
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I haveensyself only once seen the eclipagd sun 
with the naked eye, and then it seemed 
much smaller than the full fi ayd moon to which 
I have been accustomed. Bét this wes in India, with 
the sun high in the heavens. . H. B. Adameg 
saw the beginning of the caliber of 1905%as the sun 
rose over Lake Winnipeg, And to him the entire 
body of the moon, which suddenly appeared. with 
a bloed-red promigence on either side, was & 
“ huge black ball immensely exaggerated.” 

The effecteof the rapidly diminithing 1 
land and sky is weird and uncanny ; all 
warmth fade oud of the, pe; the Ao rebs look 
withered, the end trees lose all trace of their 

green and become of aedull lead colour; 

even the very faces of the observers become liyid. 
If the sky is blue, it changes to a deep finereal 
purple. If there “are mall “clouds near the sun, 
the iridescent colours, “which are alwaysethere but 
‘not always, easily san, stand out vividly ‘as in a 
spectrum. Round the hofizon—whick is near or 
beyond the shadow’s edge—there is a glow of an 
anery gold, a sulphur light, not untinged wath red. 
Tjfese are sunset effects, perhaps, which become 
‘visible when the daylight is out off, but they may 
owe something aleo,as Mr. C. T. Whitmell suggested, 
to the red chromospheric light. If clear, it will be 
well to glange at the shadows cast by the corona ; 
in 1922, Miss Miriam Chisholm found that these, 
though present, Wepre eindefined. 

fn fy opinion, all naked-eye observers who are - 
artists should make the painting of the colour effects 
on land, aky, and sea’ their chief study at this 


t on 
e and 


‘eclipse. It is not, of course, possible to do this work 


actually in the short totality, but the outline should 
be drawn before the eclipse, the colours noted 
during the total phase, and the painting finished — 
afterwards while the tints are stillefresh in the ` 
memory. [ike meteorologists, artiste get their 
resulta, whether the eclipse is clear or cloudy. 

è 


Ordinary Cameras.—These may sings from the 
modest hand-camera to the largest field or studio 
appay&tus, preferably fitted wit? some centrollable 
exposing apparatus other than merely the lens 
cap. These may all give interesting spighures, but 
ethe scale of the result will be strictly proportional 
to the focalelength of the lens empléyed. The 
diameters of the sun and moon are about half a 
degree of aro on the sky, so it is a siniple matter 
to caloulate what the actyal linear diameter of the 


image of the eclipsed qun Will be with any"given 


@ yee 
@ bag o @ 
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ray 
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lens ; an ordinary camera of, say, 7 imokes oe *With instrumenta of moderate fogal ldngth, the 


ive an image ahput + imeh dfymetef ; 


movement during the possible exposures will $e 


of d2 inches foous gn ntig at about ry inch A scarcely perceptihle. The movement may begin , 


In spite of the small scle, such lenses in previous 
years have giya yery beautifully defined pictures 
of tha ecltpsed sun did, the surrounding corona. 
For the delicate outer &treamers df the coroha such 
apparatus ig very efficients and, possibly more 
,suitablp than the larger scale instrumefitae This 
was illustrated by the syocess of Mra. Maunder 
at the eclipse df 2898 in India, whem the photo- 
graphed coronal streamers | éxtended about eight 
solamdiameters from the edgp of thamoon. In this 
work of photographing an illamirfited area, the 
power of the lenmeis regulated by 
valye, 4.¢. the ratio of aperture to fooal length, so 
that I&nses with the largest a value availabls 
should be chosen for this n. 
_ Telsphato Cameras. —By meang of an auxiliary 
lens, génerally concave, to reduce the þulk of the 


`. apparatus, increased foal lengths may be obtained 


with a given camera. Photographers haVing tele- 
photo attachments to their lenses will be able tô 
obtain large-scale pictures, but if the equivalént 
focal length is more than about 20 inches, some” 
method of moving the camera “vith the sun will be 
necessary for exposures longer than a few seconda. 
Long-focus Lenses or Telescopes.—These instru- 
ments are usually of larger aperture than: a tele- 
photo lens of similar focal | ould be, so that, 
even when stationary, a useful picture msy °be 
possible with a snap-shot or shoy-time exposure. 
If furnished with clook- werk drive, they provide 
perhaps the most important means of obtaining 
details of the structufe of the eclipsed sun. Good 
resulta may be obtained by adjusting an ordinary 
camera, with lens set for infinity, immediately 
behind the eyepiece of a visual telescope which 
has also been adjusted on the distant object. If 
this arrangement is selected, it would be best 
mounted on a lon, stiff board, and, the whole fixed 
epee sal pointing to the sun. The ex- 
posure should be made by rubber tube or antinous 
release, to avaid vibration. ° 
Stationary or Clock -driven Apparatus. — With 
such a short eclipse it is doubtful if anythiņg will 
be gained by installing temporary driving appatatus 
to follow thg movement of the sun. Unless the 
utmost riffidity is secured, the small errors in fixing, 
driving, etp., may be greater than the actual move- 
ment of the object. The best advice appears to 
be that the camera should be firmly fixed on some 
rigid support, provided with a wedge adjusted to 
the elevation of the suf (abouts 11° in England). 
e ‘e 9? bd 


the ordinary J 


*to be ‘effective when*focal lengths 6f more, thari ° 


20 incheseare employed. ° e 

Alterdtion of Edip Track:—Notioe joad be 
taken of the recent alteration bf the track “gf the 
eclipse gad its time of Ooourrgnoe. The letest 
calculations, kindly furnished b¢ Dr. Comrie, ‘of 
the ‘ Nautical Almanac ” Oficee(Honihly Motrees, 
Royal A Sofiety, vol, 87, Apri, p. 496)? 
place the central line about tne mile fafther north 


than the previously published t track, so that ® 


observers located near the southern limiteas shown 
on the Ordnance Sugvey Map should move to some ° 
statéon at least two or three miles norghwards, to be 
certain of complete obgcuration. Observers near 
the np imit df totality will be better situated 
in consequence of the ration. The dime of 
occuffence is only about 4 secorffis later than the | 
published*time. 


een mere en rere ee of ¢ 


observing the instants of totality Will be welcante 
to those, who have not previoufly seen a total 
eqlipse of the sun. The moon commences tg enter 
on the sun’ B north-westérn edge, about the position 
of 2-hours on a clock face as one faces the sun, and 
will gpadually cross the diso in a slanting direction, 
roughly towards the 8-hour positidh. When near 
totality, about an hour efter first contact, the spn 
will be 25° north of the east pomt of the horizon 
and at an elevation of about 11° above the horizon, 


these figures being slightly different at various 


‘localitiee As the advancing edge of the moon 


gradually approaches the easterh edge ôf the sun, 
the intense white aro of 
small beads, produced by the rough mountainous 
edge of the moon. The instant when the last of 
these bright spots disappears is the time of second 
contact, and denotes the beginnipg of totali 
Unleæ the obagrver wishes 40 obtain a sefies of 


records, the exposure shuld not begin fntil, this 


instant of sefond contact, otherwise the delicate © 


features of chromosphere and corona will be lost 
in the bright glare. ° . ° 

It if advisable to protect the eyg with dark 
glasdes, such as may be mgde from a @dnsel¥ fogged « 
photographio plate, or*ordinary deep- -tinted feutral, 
glas, until totalityeoocura. From setond tontact 
to third contact js the period of tofalttys which in 
England is expected to last for abeut 23 séggnts. , 
This Is the*time available foresecuring pictures of 
the corona, which can never be sefn except in | 


these specia? circumstances, dnd the exposures tp. 
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be given “will gepend on the number of pibtures 
tobe taken. general if wanld be advisable to 
„imit the number to three : ° 
2 ” (i) A snapshot just after the jas beads of sun- 
we. light aro sean to disapfoaf at the moon’s eastern or 
_  advancirlg, edge. This will eive the prominences 
s.. gnd perhaps the infer cproņa. 
(iif? 4 longer exposure of, say, 15 to 20seconds, 
: ‘depending en the*time ocoupiéé in changing plates. 
e (ii.? Another anap-ghot just as the bright beads 
i &ppear’atethe > weatqrn edge òf the back moon. 
Cinem&® Récord.-—The eclipse, being of short 
“duration, may be gpecially suitable for the taking 
of & cinematograple film of the various stages, on 
* which case the expostres wowld be started some 
°® time before totality, to show the transition fom 
partial to totaP phase? 

Inténding observers who are’ able {p go father 
afield wall find the phojpgraphio conditions some- 
what more pronffxing in Norway, where thé alti- 
° tude of the sun during totality will be about 21°. 

` Photographic Plates—In general it will be best 

férethe phetogMpher to use the plates to which 

he is acqustomefl. All the well-knowne grands of 
materigl, glass plates and films, are now so uņi- 

formly good with regard to*clean working that any 

p a choiee may be governed by whatever special 

features it is desired to obtam. If only ome ex- 

posure is to be &ttempted, the most rapid emulsion 

is g@O be recommended. All the chief makers list 

plates fom 350 to 650 Hand D. For the corona 

muolr of the light is concentrated in a few special 

colours, violet, blue, green and red, the combma- 

tion giving the silvery white sheen char&cteristio 

, of the goldr envelope. Ordinary plates? of what- 

e e ever speed, will record only the violet and blue 
* portions. To get the advantage of the visible 
colour acfion, panchromatic plates may be used. 

af The outstagding plates of this variety are the 

° Migrd Iso Zenith, Iso Wellington, and Imperial 
EclipeS Ortho, all being of the highest sensitivity 

> andgery.clean working. ° Most makers, also supply 

e ° Spectrum Panohromatio Pigtes, #hich are of 
° somewhat lower speed, but give ẹ more equable 
ae représentatich of the spSctrum oolours. When 

the apparagys is fitted with lenses of large felative 

e ‘e apertar, th&e plates gay be used instead of 
ethose Df greatest rapidity.” The easiest way of 

i treating the@e colour-sensitive*plates is to develop 
° in darkness for r six Minutes withthe metol-hydro- 

a quingr solut®n recommended by the makers. 
: For those, however,ewho gannot resist the tefnpta- 
, tion to enjoy seeing the image gradually built up, 

° ai may aana of ne of the on aaa 


eis a n o 4 x oe o, 


solutions ewhioh are now available. :Before de- 
velopmgnt, ahd if darknes, bathe the exposed 
plate in a weak sgolutien of the degensitiser, sucheas 
phenosafranine, for about dno mite.. Then add 
thedeveloper, and continuefor a fgrther six minutes, 
during which an ordinary safelight may be used to 
see the progress of developyient. . 

There is one possibility’ of difficulty, "pwing to the 
early our (6h. 23 m a.m. British summer time) at 
which the eclipse will fake igs If the sky is 
slightly hazy, the contrast of* fh e silyery-white 
coronal structure me$ gbeelessened with respect to 
the sky backgsound. , Wjth ordinary platése this 
cannot easily Be remedied. But if panchromatic 
lates are employed, much of thesaky glare may be 
eliminated by using a moderately tinted colour 
streen, of the type known as Ky, which will fut out 
much of the blue “glare, and’ yet pass sufficient of 
the green, yellow „and red to the panontonan tis plate 
to give good densityan the image. 

Supersensiiised Plates —For observers with more , 
experiente, most varieties of plates may be hyper- 
sensitised by a preliminary ammonia bat ‘The 
plites are simply bathed in a weak solution of 
‘ammonium hydrate (about 1 per cent.) for one 
minute, at a temperature of about 50° F. (14-5° C.). 
‘Vhen dry the plate as quickly as possible, either by 
a oentrifuge,or a fan. All this should be done in. 
darkneas. If an alcohelic solution is preferred, the 
plats will dry much» quicker, but the resulting 
serfaitPyity will be slightly lessened. 

Films —Obsegvers desiring to use films may do 
so with every confiden& ; and as many film emul- 
gions are now made colour-sensitive, the remarks 
already made as to using coléur screens, if glare is 
present, also apply to films. 

Colour Photography. —Many observers intimate 
their intention to try for colour records of the eclipse 
phenomens for which several processes are available. 

Backvng.—It is advisable that all plates should 
be backed, as any traces of hale#ion due to bright 
portions of corona,*prominenoces, or slight cloud may - 
otherwise diminish the delicacy of detail. 

Shadow Bands.—In addition to the corona and 
prominences, there are several other features 
peouligr to a total solar eclipse which may be of 
intertet to photographers wishful of a more exten- 
sive programme. Just before totaljty, and im- 
mediately after, a series of moving way shadows 
‘are usually seen on the ground or sides af buildings 
acing the echipaed sun. The cause of these is not 
yet known with certainty, but they appear to have 
some relation to prevailing atmospheric conditions. 
If & white sheet, one whitéwashed wall can be used, 
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oera of these shadow-bands Wilf Be of value. 
Exact details of thas ion Sf the flatesurface, 
whether horizonéal or, vertical, its direction with 
to. north, south, eto., should be carefully 
ne Alsosthe actual width, rate of motion, and 
general difection of tie bands on the white surface, 
and which way they move. 
The *Modga’s Shadow.-This applies ¿chiefly to 
„ obeèrsers who may be fortunate in oooupyify a hill 
station in W Lancashire, or Yorkshire. The 
. dense hlagk shatiow may be sean travelling over the 
landscape, and would ferm‘an interesting photo- 
graphic study wherever gosgible. Only snap-shots 
may be made on this, owing tothe great velocity of 
the moon’s shadd¥ over the earth’s surface. ° 
Landscape , Colowrs.— Very varied descriptions 
of the’ remarkable changes of cglour of landscape 
features have been noted dyring previous eclipses. 
Those provided with panchromatic plates of colour 
plates thay do useful work in cording any of these 
. changes. In such casef. photographs of the same 
landscape under ordinary daylight conditions should 
be obt@ined to indicate changes due to the eclipse. 
Spectroscopic Photographs.—So far we have ony 
idered the photography of the eclipsed-sun as a 
icture. There must be many Sbeervers who could 
photograph the spectrum of the phenomenon, anf 
quite valuable records may be made,swith simple 
equipment. Either a prisnf or diffraction grating 
may be used, adjusted in from of the camera fens. 
In general this will involve some deviation Of the 
pointing of the camera, which will have to be 
directed away from the line’of the sun by an angle 
equal to the deviation produced by the prism, eto. 
Prisms and gratings°can, however, be obtained 
which are arranged to give direct vision, and in 
such cases the procedure is exactly the same as with 
the camera Idns alone. Very'‘good results can be 
obtained with the replica gratings prodgiced by the 
Thorp process, an additiopal feature being their 
relatively small cst compared with that of an 


original ruling on speculum m&tal. The photo- 
graphio manipulation is identical with that for 


ordinary pictures, except that it is scarcely*worth 


j ° Radio Telegraph» and 


INCE 1912 observations have been made fori 
time foetime on the effect of solar eclipses 


‘on Wireless signals. Up to 1925, however, the data 


obtained frem the observations madegevas untrust- 
worthy and oontradictory, the reason for this 
being thatethe observations depended on estimates 


by the ear of the intaysity of signal strength. 
Apart “also ` from the absence Qf accurate aad 


the Eclipse of the Sun. 


using any exoept panchromatic pletes, which will 


record the whole ofthevisible spectrum. 


Tine Records of Hxposure.—The scigritific value of 
any records qbtained will be greatly enhanced if the 
instante’ bf exposure are noted as accurately as 
possible. The track ®f the eclipse passes through 
such ulated areas that few observéra pul be 
far awa from some plage where if should be pdaaible 
to get facilities fos listening to the stdn time 


signals which will be’broadoast ale, Greenwich ‘ang ° 
Paris. The well- known Grgem 


chesixt dots, th the , 
sixth indicatmg the time toed voted, wilt 


cast at 6h., 6 h, 15 fh. and 6 he3Q m. aK. British” 
symmer E ee 29. (The'istest arrangeménta, 
for the broadcast birñe-signals will be found in “ Our 
Asftonomical Column.”) Perhaps tt would be a 
general convenienge if the present ‘LO Pas. fignals 
fron BigeBeg (12.0 G.M. noon) were given as Green- 
wich dota for the week preseding the eclipse. The 

Obgervatory is also broad 
Eiffel Tower (FL) rhythmic and other time signals | 
specially for the ii i on both park and cop- 
tmuous wave. 

R N E E 
pacond will’ be comparable In accuracy wth the 
doterminatjons of actual beginning and ending of 
the eclipse itself. 

Toummarise briefly : 

(1) Arrange for a gteady support “for the camera 
directed to the sun, specfal care being faken if thfre 


should be a high wind. ° 
(2) Provide the camera with a lens of as larg a 
relative aperture as possible. - 


(3) Usd rapid plates, preferably panchromatic’ with 


‘a light-yellow screen, and have the plates b&oked. 


(4) Exposures should bë from snap-shot to about ° 
10, 15, or 20 seconds for cameras up to a inches 


focal length. For longer cameras it is better to 


T 85 . a 


from the e 


a 


confine exposures to abut 5 seconds, except in the we 


case of olock-driven instruments, ø 

(5) For clocks - driven , apparatus take Abra 
exposures : MAp for prominences at begining, 
15 to 20 seconds dying totality for corona, and 
snap for prominenoces at end of total phase. e 


suitable measuring apparatus, it is only in aai 
years that the meebaniam of the prapagafion of 
Waves round the earth has begn umdarstgod to a 
sufficient extent fb indichte thé tyye of o 

tion likely tg yield positive requilta. The pa fe 
totality of the eclipse which took place on Jen. 


24, 1925, orqwed the United Statesgpattd the ° 
opportunity was then taken of afrapging for a » 
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network of obagrving stations on 4% comparatively | upper regftoħe of the atmosphere. e It would ie 
large scalo. At several of the@e stations galvano- expected on this theory theg th e absorption due 
meter-recording methods werp employed. During |, to the ionisation in the atmosphere would be less 
° the same eclipse, observations of the feld strength | with very short waves of” high , frequency joan 
~ and “direction of arréval of wireless sign£h trans- | with longer waves, since thegtime between 4 
mitted from ‘America were mde in Great Britain. | collision, of an electron an? æ molecule will be 
ae By thet date also the theoretical work of Ecoles | greater than the frequency of the wave. 

and Larmor had Mprovided,a hypothesis If wave The general sesult *is * that upwartl ratliation 

> pro tiorf by which the regits obtained could from &n aerial may be pictured as struggling . 
D he d. o’ o? S upwards through the ahsorbing | atmosphere 
ue To understand the gffect a solar eglipse is likely | until it reacltes a level at which if is beng round 
to have on wireless ‘signals it ia necessary to review | the earth without loss, again enters the absorbing 
riefly theemannes by whiclf it js now believed | layers, and finally reaghes the earth onog ‘more. 
„that electfomagnetié Waves are propagated through | ĝt night the absorption will be leas, since the 
‘space. From any trarfsmitting gerial part of the | ienisation due to sunlight in tht*lower levels will 
anergy emitte is propagated horizontally abng | be absent. Thus in general, wireles waves gre 
the surface of fhe ground end part is propagated propagated to grepter ranges, at night, except m 
in an upward direction into the atmosphere. eLhe | the case of extremely ghort waves, less “than, BBY, 
16 metres, the frequency of which is so great that 


resistand> of the earthehas an absorbing action 
the absorbing action is small, and a considerable 


,on the waves travelling over ita 
“absorption” is least with long waves, and aa intensity of ionMsation is nécessary to bend them . 
"very great inethe case of what are known as ultra: | round the earth. Such very short waves will 
short waves that i is, waves below, say, 100 metres. | therefore travel better by day than by nig&t. It 
Owing te various coamic influences, pasticylarly wij! thus be seen that, at short distanoes, a wireless 
radiatien from the sun, the earth’s atmosphere a receiver will be affected chiefly by waves which~ 
ionised. ‘During the daytime ionisation occurs at | are directly tranemftted along the earth’s surface > 
? è comparatively low levels, but with sunset re- | ot through the lowest levels of Abe atmosphere ; 
combination takes place in portions of the atmo- | at intermedigte distances the received signal will 
sphere where the gas preasurg is fairly large, and | be ,the resultant of thé direct ground wave and a 
by@night, only the upper &itmosphere at a height | wavé travelling by tke upper atmosphere; while 
at very long distances the effect on the aerial will 


above 7 kilometres is left in an ionised state.” 
Fhe effect of the ionisation of the atmosphere | be solely due to waves travelling through the upper 
layers of the atmosphere. 


on electromagnetic waves has been shown by. 
Eccles and Larmor to be twofold. First the | It follows from the above that the general effect 
of a solar eclipse should be°similar to that of a 


. electro or ions present are set mto * vibration 
e ° by the waves. As the electrons move they set | sudden and very rapid sunset, followed by & 
"up mpal electromagnetic waves out of phase with | sunrise. As the moon’s shadow sweeps through 
the original wave. The combination of the electric | the atmosphere, a recombmation *of the ions 
es’ forces of these two waves céuses the upper portions | present will, take place, with the result that the 
. Giebhe waves éo appear to travel with a greater | agencies progucing tha bending and absorption 
° velocity than the tower portiom, so that the eof the waves become confuse and unsettled. 
A short time later} however, the lower atmosphere 


e wirebeas ‘waves in the ionised mediu) are t 
e ° towards the earth. The. qmount’ of bending | becomes clear of ions and night conditions prevail 
until the shadow passes on. The effect on the 


a o produced has been shown to depend on the intensity 

° of idnisation™ and upon the square of the wave- ity of wireless signals during the eclipse 
length. Laranor has ahown, however, that another should therefore be first a decrease in the average 
e © offect*ol the ionisation present mitst be taken into | imterlsity followed by an increase. B y speak- 
“oe This factor is the logs of energy due to | ing, this was the result generally objamed in the 
collisiohs bétween electrons &nd gas moleculeg | 1925 pxperiments. The relative and™ absolute 
3 load phoduceg® an absorbing effect on the | amplitudes of the drop and rise in signgl strength 
s Veg ‘passing ‘through the medium, and m ordey were found fo tlepend, however, on the position 
a that the effect may’ be spall, the eleftrons® must | of the transmitting and receiving stations to the 
e have a jong mean free path ; therefore the bending | path of the shadow and on the wave-length used 

° affect on Whe waves can only take “place if the | in fhe observations. 5 ` 










































. A. Bo 2 . $ ° Sa 3 . 


.totality—tranamitted from Newcastle and received 


, It appeared to the Radio Researels Board of 


the Department of Soientifo ahd Iġdustrial 


Research that it wad désirable that every endeavour 
showd be, mad&,to uaé the opportunity offered by 
the bclipse on Gre 29 next for carrying out 
further Obeervatign# op ita effect on radio tele- 

phy. After disctgsion with other ‘interests 
involved, q' programme “ofe observations has been 
draiwy up which it is hoped w9ll yield usefulresulta. 
A point brought to the,notice of the Board by 
Dr. Ky x. Rayner, of the Natienal Physical 
Laboratory, which has,not*previously been taken 
inte ‘account in eclipsa opservations, is that, as 
the altitude of the sun is low, éhe lite on the earth's 
surface vertically» over which that portion of tif 
iogised layer lies in which the bending of the wireless 
waved probably takes place, is about 100 miles 
to the south-east of ‘the line of totality on ground 
level. Im the experiments to he carried out -this 
fact if being borne in mind.e In,one get of experi- 
ments which are to*be carried out under the 
supervision of Prof. E. V. Appleton, olervations 
will ls made by photographic recording apparatus 
on wirelees signals crossing the line of ground 


at Liverpool. Similar simultaneous observations 
will be made on transmissions from a station eto 
the south of thé ground totality lmg and received 
at the Radio Research Station at Peterborough. 
The object of the experiments is in particelar to 
investigate the height at which the bending of the 
waves by the ionised layer takeg place during the 
eclipse and to endeavouf to note the changes in 


the height of this layer. The method to be used’ 


is that described bẹ Prof. Appleton in his paper 
in the Proceedings of the Royal Society (vol. 109, 
A, p. 621, 1925), whereby the wave-length of the 
transmitting station is varied through a small 
known amount (for example, 5-10. metres) in & 
given time (for example, 10-30 seconds), and the 
height of the l@yer is calculated, by counting thg 
number of interference fringés produced by the 
interference of the ground and atmospherio rays. 
The number of fringes produced depends on the 
path difference between the rays. From this 
number a simple calculation gives the height at 
which the bending of the rays takes place. * It has 
been possiple to arrange for the necessary trans- 
mission for these experiments by co-operation 
with the British Broadcastmg Corporatiorf. ° 
In connexion with previous wofk of the Radjo 
Research Board, long-wave aignal-strength measur- 
ing apparatus has been developed by Mr. J. 
Hokingworth and inst@lled atthe Radio-Research 
o e 


: ` ° e Supplement to “ Ndjure,”’ June 18, 1927 . t ae 





© 
87 5. 
Station at Slough, at the University of Aberdeen, 
and at Universfty Qollege, Exeter. ® This apparatus 
will be employed for accurate signal-strength 
meashrements on Idng-wave stations during thé 
eclipse.eeTh8 distance at which the ionisdtien of 
the atfnosphere co into play is greater in the 
case of long waves than with short waves. The p 
necessguy transmissiohs for observations om long ° 
waved are, accordingly, being arranged ftom ĉon- 
tinental stations figder the augpices of the Upion, ?” 
Radio - Téléftaphique Scieitifiqne International. 
Long-wave iftensity observafions are elso to be « , 
carried out with the apparatus developed by Profe 
E. W. Marchartt at the Uniyepat of Liyerpool. 
° Recent research, has shown that the variable 
ergors in radio Yirection-finding gre due to the ẹ. 
interaction of the tie fields of the ground 
and atmospheric waves. Under certain conditions 
these two Torces give a resultant magyetio field 
noteat right angles to tfe direstion of the trans- 
mitter, &nd therefore an error in radjo directione 
finding apparatus is produced. The dirbction of 
the magnetic field of the atmospheric’ wave depends, 
it is beliqved, on the ionisation ef the upper atmo- 
sphere and on the relation of the tion of 
transmission to the magnetic field of tfo earth. 
To test “this explanation of directional errors, 
obegrvations are to be carried out by a network ° 
of direction-fndmg stations ebeervmg trans- 
missions from the Woydon and Manphester broad- 
casting stations. Finally, accurate records of the 
intensity of atmospherics on a selectéd, wave- 
length and of the direction of arrival of individual 
atmospherics are to be made at the Radio Research 
StationsSlough, and in Scotlaad. ° 

In addition to the pbove experimenta, which ° 
are being carried out difectly under the super- . 
vision of the Radio Research Boards the Radio 
Society of Great Brifain is arranging for observa- 
tions by ita members on transnfissions on 90% 
metres from a station at Caterhfm and en 
nfgsions on 100 metres from a station gn Icelgnd. 
Arrangenfenta are also being mase for transmissions,” r 
on 23 metres anf on a wave-length between 44 
and 46 metres. These two latter etatiofs will be® e 
situated one to the north and onesto the south 
of*the lime of totality on the ioniseddayer., e’ 

A difficulty which presents itself in eonnexion 
with the presefg eclipse is thatetotafty takes 
place so early ip the morning thet ardipary sunrise . 
effects may not have entirely teased and may $nask» 
to *somee extant the ecKpge effecte prober. «Lf 
order to prevent th8 confusion sof any eclipse 
effecta wish those due to other cgpsds, all tHe 

e e 
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observations proposed Will be carried out om the 
mowiings of th® two days p the eclipse 
and on the two days following, in addition to the 
éctual morning of the eclipse® The transmiskions 
on which observations gre «made will Extepd for a 


if an incandescent sotating spħere., The spectro- 
scope makdés possibl® the beginnings of & struc, 
tural analysis by revealirfg an alwqrption spectrum 


*—-that is, a eontinuous spectrum crossed By 


relatively dark lirtes. This aasures us that, broadly 
speaking; the sun consists of two portiqns san é- 
terior respensible for the qnntinuous spectrum, and 
an atmosphere the constituents of which gelgotively 
absorb sqmé of the light of the interior, each 
abcording to its kind. Whatever can be learnt 
fron? ¢he cormtind®us spectrum characterises the 
interior, while the’ study of the dark liaes— the 


_ Fraunhofgr lines—is the study of the atmosphere. 


In the ordinary solar spectfum, of cougse, both 
eontinveus and dark line spectra appear together. 
Neither can be obtained, in the first instare, 
apart from the otfer, so that the separate analysis 
of ‘ taterior ’ afid ‘ atmosphefe ’ is greatly compli- 
cated. Sgme measure of success has nevertheless 
been aclfieved ; for example, the effective tempera- 
ture corresponding to the light from the interior 
has beer determined from the continuous speétrum, 
, while thee speotroheliograph affords some know- 
ledge of the distribution of @ few types of atom in 


” the solar gsmosphere. But on the whole it may 


‘be said tha? the inevitable association, in the 


af inary solar gpectrum, of tħe atmospheric lines 


andewihie photosgheric background is a great 
hindranoé to the compl&te study of the respective 
pegionseof fhe sun—and partioularly that of the 
&tmosphere. 225 ‘ i 
Observations of the sun’s limb, where the atmo- 


“sphere might b8 expected +& appear alone and 


to show a bright lme spectrum, reveal only that 
fis too thin (if Angular measure) toto so. Even 
the spectfpscopic method devised independently 
by Lockyér and Janssen in 1868*shows only the 
eae reaches of fhe gfmosphere atethe limb, and 
A 


ngýmtil L96 that itewas finally established e 


tha? there exists a bright line limb spedtrum ‘at 
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° How fare resulta of the experiments proposed. 

will be Yaluaffie ire checking present hypotheses 

of the propagation of wireles? Whvas ot in providing 

“new information on this subject canot, of coyrse, 
be definitely stated beforehand. p> e 


period of two to four fours on each of these*days. 7 °, O. F.B. 
. 9 e ° < $ 
e pÀ * .. © °  Astrophygical Eclipse Problems, « ° "oe 
= y 8 "+e |) By Prof. H. Dwara. ° . m 
A observation, of the sun ware our only ; Wilson Observatory have given image ef the sun 
_ © meshse of invegtigating’ the fgrm of our | with sufficient’ depth of atmosphere for tMesbright 
luminary, ¥e should*learn little more than that it Ime spectrum to be obsgrvéd, but when prodpeed 


in this way the fines are still encumbered by the 
Fgsunhofer spestrum; and the facilities afforded 
for detailed study of the`solar atmosphere lesve 
much to be desired. Only during a selar eclipse, 
wh&én the photosphere is at least partly obscured 
by the moon, can a pureatmospheric spectrum be 
obtained,*so that for our knowledge of the stryoture 


of the sun’s *atmodsphére—the solar meteorology, , 


as it may be callel—we still rely mainly on eclipse 
observations. 

Three aspects of the bright line, or ‘flash’ 
speqirum, are studied in modern eclipse research ; 
namely, the wave- of the lines, their relative 
Intensities, and the distribution in the solar 
atrflosphere of the atoms or ions responsible for 
them. It appears probable that the determination 
of wave-lengths will in future be attempted only by 
the method describél below (p. 91) by Prof. Fowler, 
for which totality is not necessary. It need not, 
therefore, be referfed to þere except to point out 
jte uses in the identification of the lines and the 
recognition of disturbing influgnoes in the event 
of displacements being established with respect 
to terrestrial standards or the Fraunhofer spectrum. 
Two facta must be borne in mind in this con- 





nexion. First, the Fraunhofer spectrum is observed | 


more or less radially, and the flash spectrum tan- 
gentially, so thgt there may be ces In the 
taickness and state of motion of the regions of the 
atmosphere observed ; secondly, the west layers 
of the atmosphere can be observed only through 
an envelope of the higher layers, and any difference 
of wayp-length at different levels will broaden the, 
lines and possibly give rise to* unsymmetrical 
reversals when the lines are examined micro- 
photometrically. wae | 

e The question of the relative intensities of the 
lines has greatly increased in importance with the 
fawelopment of mddern spectroscopic theory. It 
is intimately bound up with the questiofieof the 


all comparable With the Fraunhofer lines. Since | distribution of atoms and ions in the sun’s atmo- 


-> “ff. = * 2 


that firne thetteng-foons Instruments gt the Mouht | spherq; for the intensity of a spectrum line depedids 
s °° ° . e g © 


- 


___-diameter of the dark moon. 
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both pn the umber of atoms of theeproper kind 
which are present, ang on the physfgal cqhditions 
tending to make tMferfi emit that particular line. 
It . therafdre, not only to compare the 
felative intensities of different lines, but to m- 
vestigate°also the varigtion in intensity of each 
line in different regiohs of the atmospheré. Since 
iteis only ¢he atmosphéree at the limb whioh is 
being, studied, this. is equivagent to a *determina- 
tion of the variation of intensity along each line, 
supposing a r&dinl* or sanganta BEE tye om 
ployed., 

Tís ‘Investigation in affondeds by considerable 
difficulties. Not only is there the complication 
already referredeso (namely, that the ends of t} 
lines representing the lowest levels may contain light 
from “the higher levels also), but also the diffused 
light in tho earth's Stmosphero tanda to fill the glit 
and make the distribution of light in the spectrum 
line dfffer from that in the sorrgspomling regions 
of the sun’s atmosphfre. This effect is very pro- 
nounced in misty weather, and on such “occasions, 
when% radial slit has been used, bright lines heave 
been observed to extend even over the whole 
Objective prisfn 
spectrograms (t.e. spectrograms obtamed by plao- 
ing a prism before the object glass of an astso- 
nomical telescope, and using neither slit nor colli- 
mator) in which each ‘ line’ is a crescent i e of 
the region of the solar atanosphere emittidg the 
corresponding wave-length, do not suffer from’ this 
defect, for the diffused light, entering the telescope 


from all directions, is simply spread over the photo- 


graphic plate to produce an imperceptible fogging. 

In these spectra thb lengths of thè arcs measure 
the heights in the sun’s atmosphere reached by 
the corresponding emitting sources, but irregular- 

ities in thé moon’s limb and other interfering 
agencies invest the results with a considerable 
amount of indefiniteness. All photographic methods 
of attacking thf problem have to cope with thg 
further difficulty of non-uniform sensitivity of the 
plates to light of different wave-lengths ; thus, two 
lines of the same length in different pars of the 
spectrum do not necessarily arise from emitting 
Bources pimilarly distributed in the sun’g atmo- 
sphere. Resulta obtained from many eclipfes will 
have to be garefully analysed and compared before 
trustwofthy conclusions in any degree of complete- 
ness canbe reached. 

The beautiful photographs obtained by Merfielg 
at the pelipse of January 1926 suggest that the 
method employed by him (it was in part proposed 
alsosby Lockyer in 1896, but alouds prevented the 


pe too brief y. It is an’ intricate solar 
ieee 


trial)*might yield valuable results, It tonsjsts in 
photographing ‘an ebjective prism flash spectrum 
on a plate moving uniformly at right angles to the 
direction of _ diapersfon, immedistePy in front 6f 
the plate being a nartow qit, lying aleng the 
spectriim, so as to regluce the instantenedus image 
of each ‘ aro’ pragtically to a point. The repulting 

spectrum then appears as a get, of parallel tines of 
various lengths, anti fb is propbsed to deterniine 


89 `o, 


the heights reached, by the coryesponding emitting p 


sources from’a meastrement of the rate of change 
of intensity along the lineg. ° ft rem&ingto be seen 
what degree of suceess the mgthod is capable of 
yielding when the actual detesmitiations have been 
e. e os 
éVhen the peera distribution pf the various 
types of atom and ion in tle solar atmosphere has 
been re re hes dotdrmined, the application of recent 
eory will give much mformgtion con- 
carming aes physical conditions*existing there. A 
partioufr investigation of this charaater is being 
undertaken on June 29, in which _ attempts wilh 
be made to determye the relative dntensitipe in 
the chyosmosphere of the Catediffuse, ‘doublet’ 
gt XA8498-8662 in the infra-red, and the bright 
counterparts of the well-known H and E Fraun- 
hofer linea in the violet. 
congiderable significance in connexion with the 
theory of the calcium chromospMere proposed by 
Milne. Photograpiis extending stih further gnto 
the infra-red, up to about 415,000, are also to be 
attempted. 6 
These eclipse researches into the constitution of 
the suis atmosphere are of great interest and im- 
portanoé, but they must always play secqnd fiddle 
to the study of the coroga, because it is only during 
a total eclipse of the sun “that the co oan bs 
observed at all. The ee ae 
above are greatly facilitated by 
the moon, but they could be 
manner if the moon did net exist. (It must not 
be forgotten, however? how much the methods | 


employed? oft the uneclipsed sur owe to knowledgee 


gained originally from eclipse observations. ) But 
if there were no moonpor if the modn were slightly ° < 
farthér from the earth than it is, ge should not 
to* this day suspect eyen the efistengeeof tha 
corona. It is obvibus, therefore, that Whatever 
else may be neglésted at a total eclipse, all possible 


th intrusion of. 
carried out In gome 2» 


The result should have . 


information myst be gbtaited we’ 4 the. ° 


eorona. 
Riad abeolute ilowlades ef the. corons may be 


form of which varies withethe paa of 


re 
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the supspot period, while ite light, which is partly P might give melee resulta in thig directign A 
polarised, consista of a combipation, in varying 


research’ Pas 
proportions, of unknown bright. |mes, continuous 


The spectrum: > thp ooitift apd ite scare he 
speotrym, anê Fraunhofer Spectrum. Confider- f with the sunspot period are as yet very imperf 
* ing that the corona ig ebservable, on “thessverage, 


understood. The portion of the light, which ven 
for at most gbout three minytes every tw8 years | a Fraunhofer spectrum qpmee from tite middle 
or so, ip is not surpri that oar knowledge of it | and outér corona, "and is undoubtedly Jeflected or 
° iB BO ghdimentary, e Observations have no 


soattered sunlight. Experiments on the amoupt 
defthitive value ; they need oonfirmation at” sub- | and kind df polarisagion of this light at different | 
= 9 Sequenteclipses. [n the case pt the corona they 


distances from the sun} limb are necessary to 

have perhaps mort often beer contradfoted, so that | afford an insight into the ‘medifanism af the 

e ° uncertambp efista wifsther the obsårvations are | reflection or scattering? and, hence into the physical 
at fault or wwhetheg the corona has changed. In 


constitution of ethe obropa. Such experiments 
there ciropmstanioeds progress is n&cessarily alow, 


have been mace atemany previous eclipses, but 
and many records must be apoumulated befor thy difficulties’ of interpreting the resulta are so 
ee conviction can,be reached. 


great that further investigations by the most 

A record, as cemplet® as ible, of the fee, of | trustworthy’ methods are necessary. The® con- 

the corena at each observab eoltpee has bgen kept tinuous spectrum of the inffér corona “may also 

for some,years, and must of course be contmued |,be due, to photospherio light, but there are 

indefinitely. In -time fhis should reveal @any | reasons for ,thinkinge that it origimates Mm the 

®bvious periodio changes of form or.structd&e which -} corona itself. CGonfirmatiow is diffoult, but the 
ay exist in addition to the already known 


evidence “most obviously necessary is that of 

relatjon with the sunspot pegiod. The connexion | the curve of distribution of energy throughomt the 
between the corens and the solar premmenoces 

might also be elucidated from such a record. ° Thg 

difficulties, however, are emormous, for not only 

, are there long gaps between succesaife photo- 

graphs or drawings, but also at each eclipss the 

coronal light seem is at each point an unanalysable 

integration of light emitted afong a chord of the 

coronal shell, and does not represent a-simple plane 

section åf the shell. The changes in the form of 

the corona appear to be slow. Attempts have 

beén made to detect them by observing tke same 

eclipse neat sunris§ and sunset, but the results 

Te inconclusive. Furthey attempts are desirable. 

e For such, observations to be successful there must 

be convenient sites near the two ends of the belt 

of totality and the sun mustebe unclouded at both 

wf stations—a combination of ciroumstances which 

very rasely cours.” e 

hg total light of the cérona still awaits a satis- 

e ‘efactory determination. It’no doubtevbries from 

š one eclipse to another, and Might be correlated 

°° with hê sunspot period. eStill more important, 

perhaps, is othe law of variation of light? with 

e ° distana qiron the sun’g limb. Several widely 

differing formule have been* proposed, and here 

° again there ave probably change! from one eclipse, 

e to another, bt head radiation of the corona was 

ye by Abbof in 1908, but further dotes- 

e “nfinations would be,of much? value. sThe very 


¢ The “lime spectrum of the corona offers perhaps |. 
the largest field for investigation. None of its 
Imes has yet been recognised in the laboratory, and 
its compositiqn is very uncertain. Much progress: 
has been made in disentangling it from the chromo- 
spherto spectrum ,ebute finality has not yet been 
reached, and the faintness of the spectrum makes it 
almost certain that the present lista of lines are 
far from complete. Wariations in the relative 
intensities of the lines at different eclipses suggest 
that it is a superposition of fwo or more spectra. 
Several attempts, on numerical as well as obsèrva- 
tional bases, have been made to classify the lines 
mto groups, but the resulta so far are not con- 
sistent. The spectrophotometric measures initi- 
ated by the British expedition to Sumatra in. 
g J snuary 1926" indicate a promising method of 
classification in terfns of the variation of intensity, 
along the lines. When such datà have been 
obteinee’ at a number of eclipses, accidental 
similarities can be eliminated and possibly definite, 
concfuajons arrived at. 

The precise wave-lengths of ie corohal lines 
are important for both laboratory identification 
and measurement of motions in the line wf sight. 
There i& so little agreement as yet betyveen the 
garious seta Gf measures available that further 
determinations with the highest possible degree af 
delicate apparatus designed by Callendar for use | accuracy are of the greatest importance. tt may be 
in the ee which was spoil by clodds, hoped that Prof. Bowler’# experience this month 
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with high ~digpersion photographs ofethe ‘ 
spectrum will show that the same oye phe prac- 
tigable with the oofona—at least g0 far as the 
brigigter lme Are coneerned. The line spectrum 
of thb corong ap to be relatively brighter at 
maxigune than at minimum of the sunspot period, 
ce that the coming’, eclipse fhould be?’ favour- 


e a 
e e 


ol 


able efor the various irfvestigations econnected 
with it. x 

It will be realiged that the outatanding meari 
phyzibal eclipse probtems are ‘many and various.’ 
We may geastnably hopathet, granted fair weather, 
our Erfglish eclipse will lead to important a 


sions of our knowledge of ee sun. ° 
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E Spectroscopie Observåtions during a Partial Eclipse of the ot e œ 
se, o e By Prof. A. FowLeeR, F.R.S% e . e o 


I E knowledge that the chromosphere 
ena prominences Whieh surround the visible 
surface of the sun cann&t be seen jn the teleacope 
at ordinary timeg because they are eas bright thaa 
the diffused light of the sky on which they ate 
supenposed.* They can, however, be observed 2 
combining the telesgope and spectroscope m 
manner discovered by Lockyer and Janssen in 1868, 
The spectroscope being adjusted? on the bright red 
line of hydrogen (Ha), gnd an image of fhe sun being 
focussed tangentially to the slit, the diffused sky 
light js spread out into a continuous spectrum 
(crossed by dark lines) and is thereby so much 
_reduoed in intensity that the bright hydrogen king 
mn the chromosphere, or from a prominence, 
komes easily visible. To see “the actual forms 
f the chromosphere and prominenoces, it is only 
~hecessary to open the slit rather wide. 

Other bright lines besides Ha including the yellow 
line of helium, D,, and the Ea line Hf, pay 
be observed in tht same manner, but they are not 
numerous when instrumegts of fnoderate size are 


employed. Spectroscepic observations with large’ 


telescopes at ordinary times, or with ordinary instru- 
ments during total eclipses, however, have shown 
that as the sun’s edge is approached the bright line 
spectrum ingreases in complexity and finally exhibits 
aamultitude of bright lines which originate in a region 
extending less than two seconds of arc above the 
photosphere, thegpparen?diameter ef the sun sai 
nearly two thousand seconds of aro. 

When observations are made near the central line 
during & total eclipse, the spectrum of this shallow 
layer suddenly bursts into view at the beginning of 
totality, and almost as quickly disappears; it 
reappear for two or three seconds just befqre the 
end of totality, at the point of contact of the sun 
and mogn. "On account of its brief duration under 
these conuitions, the spectrum of this shallew layer 
which sufrounds the sun has been celled the,“ flash 
spectrum,’ and the layer itself the ‘ flash stratum 
It is hers that a large proportion of the absorption 
which produces the dagk Fraunhofer hnes of the 


ordinary solae spectrum tale places ag] the flash 
stratum is 2000 
layer’ of the sun. 
e Overlying the reversing. Br, ‘but not sharply, 
divided from it, ett a total height of about ten 
seconds of arc above the phogospher@, is the chromo- 
sphere. This hasanot #smooth continuous guriace, 


ly algo ites a8 ier reversing 
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spectra: on plate taken witha 
Gina poematec camer im 1808 


By Prof. A. Fowler. 


but is roughly serrated, and the premimences, watch 
arg sometimeseery brilliant ‘and reach to enormous 
heights, rige out of the mosphere. 0 e° 
On ordinary @pcasions, with telescopes of © 
moderate size, it is not possible to obggrve the 
speotgum of the reversing layer, begause 8f the 
ing- due to atmospheric tremorsevhich blends 
ig t lines from the thin stratum “with the* © 
spectrum of the edge of the swn’s diss. 
y, however, there is A disturbance at 
some place nea® the sun’s liob, and’ thé PVN o 
«Ayer m then be 80 so far elevated ‘that ge 
number of bright linea,can Be differentiated from 


the, photosgheric spectrum. With e large instru- 
d 
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ments available at the Mount Wilson Obserwatory, 
bright lines Have been photographed in large 
numbers ‘without an eclipse, hut even here the 
“fash ppcctrum is somewhat® confused by that of 
superposed sunlight. > o 
It is during total eclipses of the sun ihat tho flash 
pan be most eff ely observed. The 
reverging layef-is then r8vedled for a brie&fime on 
a éompdratively backgregnd, with no “inter- 
ferqno from the bright diso of the sun. Ite spec- 
frum has frequently | bæn suceesafull? photographed 
by the usé of slit spd>trographs of Srdinary type, 
‘eand by the use of prismatiq, cameras or slitless 
speptrosoqpes. Wite the latter form of spectro- 
graph a spectrum takerl near the beginning tf 


ee totality consists of a succession bf curved images 


of the portionsef theechromosphere and reversing 
layer visible at the móment of exposure, each repre- 
senting gp spectrum Ime, and havifg & length 
depending on the height Sf the gas or vapour which 
eproduces it, The nature of such photog®phs will 
ebe gathéred from Fig. 1, which reproduces a small 


part ef a plate ogntaining ten such spectra taken at 

intervals of abowt one second, inning a few 

seconds before the a | Pt in 

India if 1898. In these phetographs the reversing 

layer ¿i8 represented by the numerous “short arcs 

which appear in the middle of each spectrum, and 

the chromosphewe by the longer arcs, among whisk 

thoe of calciym H and K, hyd@ogen and helium are 

‘very conspicuous. ‘The bright streaks of continuous 
spectruñ originate from specks of the sun’s diso 

whioh were visible through irregularities m the edge 

of the moon. ° 

Such photograpks bring out many important 

* features of the bright line spectra, but for various 
reasons they do not yteld wave-lengths of a high 

degree of accuracy. Excellent photograpfs have 

also been secured with alitespectrographs, but in 


observations “during totality, the dispersive power 


which ean be “utilised is limited „by the short 
dugation af the phenomena. 


e In order to obtein an increased duvation of the 


flash spectrum, Evershed, in the eclipse af 1900, 


ee seloctgd’a stagion near the edge of the zone of 


‘totality. Im these circumstances it will easily be 
. understogd thf the dark moon musy glide tangenti- 
“ally with respect to one point en the sun, so that the 
flash spaBtrum can be effectively gbserved near that. 


e point for g censiderably longer time than from a° 


* pladb near the central line. "Thus, using a prismatio 
*camer?, Evershed syoseeded fn obtatgmg good 
photographs of the flash spectrum during a period 
, af sbout hay a ne and the illumingtion ofthe 
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aky througkout this period was. guffigiontly reduced 
to allow of the taimter lines being registered on the 
plates. ` 

Observations of the large partia] eclipse Aich 
was visible in England on April 3’. 1912, indfcated 
another means of observing he flash spectryra for 
& comparatively “long timg, and suggested that 
photographs might be, taken with instruments, of 
large qisp@rsion, copparable with those uged ‘for . 
the sun itself. This posdbility is opened up by the 
fact that at the cusps of the partfidly ecli sun 
the flash and chromespheric layers project to a 
greater distance ġhan tifeirradial depths. ‘Uswill 
readily be unélersteod m the diagrammatic 
Pgpreeentation’in Fig. 2. oe 

At South Kensington the magnitude of the 

Š 
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eclipse of 1918 at central phase was 0-92, and visual 
obsbsvations by eowler showed that the flash 
speetrem could be effectively observed at the cusps 
during about thiyty minutes. Some gain in visi- 
bility of the bright line& was first noted when the 
magnitude of the eclipse wad 0-55, while the appar- 
ently complete flash spectrum*was visible when the 
magnitude of the eclipse was 0-8 or greater (Monihly 
Notices, R.A.S., 72, 538). Similar observations 
were made at Cambridge by Prof. Newall (H primy 
Notices, R.A.S., 72, 536). 

In view of? hess observations, it seems possible 
to employ spe@trographs of greate? power than any 
hitherto used in eclipse work, and to impress com, 
parison spectra for the acourate defermination of 
wave-leggths. It may thus be hoped to silage 
date for the investigation, among other things, o 

- posatble small displacements of the bright lines se 
as are already known in connexion With the 
Fraunhofer lmes. 

It was intended to make this acpattinents an Russia 
on Aug®21, 1914, but owing to the outb of the 

ar the expedftioa had to be abandoned, and the in- 

ents were not returned to England yntil 1924. 
It is now planned to employ practically © same 
equipment during, ae eclipse of June 29 this year. 


e o f 


x Althougt sightly better condition « might 
obtained by the oooypation of È station samewhat 


= the central Ing of eelipse, the instruments 
ing erected on thé roof of the Imperial College 
off ce at South Kensington. The magnitude of 


the alipso there aé cêniral phase will be 0-96, and 
the experience of 1918 indicates that this will be 
arfiple “for the purpose In View. g Any advantage 
likely’¢o be gained by goipg farther north weuld, it 
is thought, not, guffigiently compensate for the loss 
of the fgpilities afforded by the College labdratories 
and workshops. Prof. Ya n has also taken this 
view ‘ahd will attempt simlar work: at the Royal 
Observatory, Edinburgh, whefe the. greatest magn 
tude of the eclip&é will be 0-98. 

å large partial eclipse also provides & very ec 


able oppaytunity of investigatigg the spectrum of 
the sun near the limb. The, observations at Mount, 


Wilson fave already shown that this spectrum. 
differs very considerably frdéin that given by the 
» centre of the disc, but observatioss during a large 
gi is only ST total solar eplipsea, when the 
moon comes exactly between the earth and 
, the sun, and cuts off all the brilliant light of the 
disc, that an outer solar atmosphere of an exquisite 
pearly hue known as the «comona’ is revealed. 
Without such ecli this atmosphere, even with 
the aid of any Eie great and,ingenious optical 
means available to-day, Would still be unknown., 
The corona is of vety considerable extent, far 
exceeding, in propoftion to the size of the solar 
disc, that of our own in relation to the size of the 
earth. 

It is welle known that the form of the corona 
véries in shape and brilliancy very considerably. 
Sometimes the form is very irregular, the coronal 
matter being extensively ‘distributed all round the 
golar disc, embracing both the wolar poles and the 
equator. This form is termed ‘ polar,’ ‘ irregular,’ 
or ‘maximum,’ as coronal streamers are situated 
near the solar poles (Fig. 1). 

On other occagions the polar regions are®con- 
spicuoug” by the complete absence of streamers, 
and in thejr place beautifully curved rifts or 
plumes are seen, the long streamers being restricted 
more to the equatorial regions. This type of 
corona is termed ‘ equatorial’ os ‘ fninimum,’ and 
is sometimes referred to as of a ‘ wid-vane’ fo 
as it resembles this object (Fig. 2). 

Finally, there is a thil and also very pronounced 
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eclipse may have the advagtage that, there 
will be no soatteredglight from the central parte of 
the diso auper posol on the light es om, 
near the sun’ 8 edge. á 

The ° - spectrograph to’ b&; employed at “Sbuth 
Kensington has a conpave grating of 10 fée} radius 
in an Eagle moyhting, and Will be adjusted for 
the agowhd order spectrum s0 4s to avoid “wndue ° 
astigmatism. An Ahago of-the fun about 2 inches 
in diameter wjjl be ormed jn tke plane of theglit ẹ ` 
by a 6-inch objective, which wll feceive light frofh 
a co@lostat r reflection® frorn a secorfl mirror. 
Adjustments are provided fog paințaining the 
image of a cusp on the, de&ifed part of the elit, 
and it is expected that she exposures required” 
will not be so long as to scover an undesirable @° 
range of solar latitude asthe cħùsp changes its 
posigion pn the gun. The requisite astromomical ’ 
data for South K n have been especially e 
comButed by Dr. L. J. Comrie®of the “ Nautical 
Almanso ” Office. 
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Corona and their Origin. 


shape which is intermediate between thé above 
two form8. This is termed the ‘ intermediate ’ 
typapr ‘square’ corona. In this case the streamers ° 
are generally concentrated m midsolar latitudes, 
leaving the poles afd gquator comparatively free 
from any large coronal extensions. 

The use of the terms ‘maximum’ and ‘mfjmum’ 
with regard to the shape of the solar corona referred 
to the epochs of sunspot maximum and minjmum, 
and it suggested a connexion with the , periodic 
variation in the spotted area of the sun's Y surface. £ 
Until a few years ‘ago, it Was generally concluded. 
that sfmspota were therefore the origi of the 
coronal forms, and their Waxing and waning was 
reflected in thé changes of these forms. 

Sunspots, hd vever, do not apfear at er Any- 
whtre near tht “solar peles; the highest latityde 
they ever rte is only 45°, and then they are only e 
of very small ‘are&. On the other hand, large 
coronal streamers and, prominent mys afe pome- ee 
times situated in very high latitudes, in fact, at 
times they are yery near or at the Pales „end con- e 
sequently quite outside the regions of spot activity. 

Moreover, at the epochs of greatest spoiled area, 
‘the mean latitude of spots ig onlysaboup.18°; yet , 
i, is precisely ‘at about those @pochs that Athe ° 
the poles, añt tho? 
as ‘maximum’ or 
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coronal a are rail 


` polar.’ 
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factors in the mechanism of the solar atmosphere, part of the s 
butealbo can and do appear in all solar latitudes, ! spicuous at tl 
might be directly responsible for 8 
these “changes: of form of the 

a ocorons. e 
» The crucial test reaq]ved itself 
into demonstrating that the 
epochs of “the ocourrepce of all 

{ those forms ef the corona Which 
embagited streamers at or near the 
solar poles should be® coincident 

e withethose epochs when ‘promi- 
e ° nences were knowh to be in vegy e 
o nigh lati-udes. To do this it was 
°° mneceatary to study all the trust- 
worthy datesylating to the more 
' emoderfi fooords of solar astivity. T 

e It is well known that the areg 

or number of ghe spota on tf 
pier ie se from yedr tos year, ə 

bet about every elgven 

or so this number reathes GIN BX1- 

mum value. This cyolical change Pe ee PREE DR AT en ee 


f of spotted Firea, is shown at the of Fig. 3. oe Tp illustra 
e Bundpgis ahot torme on a1 pafta of the solat 
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nenoes, the aoeotnpanying diagram (Fig? 4) has been 
made showing this ibution for fhe yegrs 1892, 
1893, and 1884, the year 1803 being a year of sun- 
spot Maximum. , 

° central varttoal Ime represents -the solar 
equdbor or latitude ©° and. the black areas on 
each side b it indicaté the areas of prominences 
for each ofthe three years {all djawn to the same 
« scalePplotted for every fiye-degree zone fof titudo 
on the scale RE ot, the hottom for both north and 


south = udes. It will be séen that pro- E S unc fe amen 
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Fis. tamer oing te mla palatt bebom niet mg nt aot inne 
Thus whjle the epochs ‘of sunspot and fromiffertce e 


Mminences are distributed in all solar Jatitudes in 
these years, and in some cases are very pronounced 
in hifh solar latitudes in both hemispheres, as 
indicated by the „ pronounced peaks in os eaTea, 
CUIVES. of 

The smaller white areas conneeent the areas of 
sunspots forthe same years. They are all drawn 
to the same horizontal scale as regards datitude 
distributién as the prommenoces, byt the vertical 
scale for their areas, while the same amongst themg 
selves, is different from that of the prominences. 

The diagram elearly ahows, in the first place, the 
insignificant distribution of tht, spéte in latitude 
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compåred wi ae of the promingpces, ‘and jn the 
second’ place, that he zones of maximum spotted 
“area, ,in these years ebout sunspot maximum, lig 
within 20° of latitude on either side &f the equator. 
A stny of the fourtlt adtje of curves im Fig. 3 
shows fhat when prominences are at their rhgximum 
frequency they gccug in twò zones; *the mean 
yearly @titudes of which are abolit 76° pid 25°. 
When they are foyfst in number their mona yearly 
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latitude is abput 40°. This eyolical ch&ng?, of g l 
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maxima are practigally coincident, th spots at * 
these times are most active i in latitude ahout 18° 
while prominences exhibit their greatest activity® 
in about latitudes 70° and 26°. e 

Now from fhe Ciee curves fot both ®** 
hemispheres it is quite easy at a glance’ to distixt- 
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guiah the years w 
latitudes, such &s 60° er mare. 
«15 these years pi 


corong 


these phenomena attain high 


up ‘thpse cases in whiah the e 
been 0 ed, ‘Sand deporibed as of 
, ‘i Pi ‘or. ‘maximum ’ J ° 
_ To answer this question easily, they loug forms } 
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brilliahcy will probably prevent any 
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ng streamers in any selar lati 
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with the curves 


Comparin 
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brightest stars from being seen, but gn the other 
hand it lends itself ve 


& ghese coronal types 


ry favourably tð special 


studies of ita composition by means of thg spectro- 
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. kindly lent by Mr. Worthington, will be used. 
i tar e of the sun 5 inghes in diameter. 
ere iseonly time for one @xposure of approxi- 
«mately 20 seconds. . 
” (2) With’ Mapectroscopg df Littrow ` using 
'. a prism of 40° angl e7 inches if height and 
- Gens of Lb} ft. Toon tho spectrum f the shromo- 
aries E iia agg ee aC hed. 
ateg dyed with dicyaninewilk be used, and the 
spectrum will exttnd from the magnesia triplet 
in th n well§ntosthe infrared. < 
43) Prof. Milne,has shown fhe importance of a 


( photometric consparistn of the H asf K lines in the 
e chromosp&erg; th&ieis, the double 17S —1'P of 
. lonised calcium, with. thé calcium lines at A8498, 


98542, and 9662, that is, the dbublet 12D — 1? ? with 
its satellite. A spptroscope of réflecting 7 .ittrow 
‘type has been arranges to give these lines on the 
eg. same plate. Neocyanmn plated 1¢cently introduced 
by the Kodal? Çompasy will be employed. By*the 
use of a coarse grating ort the,solar trum the 
intena®y scale will, ve Wetermined for Gffefent parts 
~ of the t; 

The times of beginnin§ and end of totality will be 
e observed vith a direcf vision spectrosagpe on & 

3-inch telescope. + 
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eUX*VERSITY Ol» OXFORD. 


itioh to observe the eclips® et Qouth- 
ort, qn the cordial invitation of the Mayor apd 
Corpora on, will be a joint expedition om the 
University and Radcliffe Observatories, Oxford, 
® hrranged by Prof. H. H. Turner and Dr. H. Knox- 
Shaw in nollabatation, ® 
The astrogrephio objąçt-glass of the University 
Olswservatory? fitted to a Lac pora mounting used 
previously in Egypt in 1905, and pointed to the 
16-ingl® coslostat, recently purchased from the 
Royal Society, will be used to take two or three 
p¥otographs of the corona. (The purchage of the 
coslomtat, and’ its renovation, were rendered pog- 
sible by timely t from the trusteed of tend 
* e Leigh’s Fund.) ee two photographs will 
«a be taken in light po’ én pines at right angles 
me&na, of reflection from plane glags plates 
kened on the back: the lenses are the similar 
components¢which made uf) the aboy a used 
Tie eoli e itions, an © ecting 
yA PG fod aar and within the foous. 
will be mounted se r 
ing a preliħi visit last Jangary, when 
the kind help and advice of Mrs C. Davidson, of the 
Royal Qbservatory, Greenwich, were available, the 
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extended hjs hospitality to 100 bays who will come 
from Lorian under the care of the Daily Néws.°, 
° @ ® ae 


STONY HURST 1Siiece. ° 


` ÀT ko hrst College & a 
made fby Father O’Connor, djpectos of 
servatory-there, to take diręet photogrép 
corona “vith the 4#inch coronagraph lens belonging 
to the Royal Irish Academy, of 19 Pasal ngs 
a Ginch  Dallnyyer “portrait lens about, 30 
inchesfocal length, sada Dallfneygr telephefo lens. « 

An ‘attempt will be made to photograph the 
corona with ethe 15-inch equator? Ing & green 
screen with maximum arency at A 

Flash tra, as f into the red as *pqsaible, 
with the 19-ft,"lens yee@ as a prismatic camera, 
will also be aftaémpt&d. 

*. With the er spectrograph, ork Will be carried, 
out on the crfsps before and after tow lity. aa 

e Quick n the magnetographs, ‘and metebro- 
logical opservatiofs during thecourse of ¢he eclipse, 
grill complete the Stomphurst official programme. 


D ta are being 
"Oh 
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Tue altituda of the sfn will not exceed J 3y a 
in anyeSite in England at the time of the 
T phase, and accordingly the concitigps in 

orway were investigated. It was found that the 
altitude will be nearly twice as grèat in Hallingdal 
And the neighbouring valleys, and the local con- 
ditions thereaboyte*were examined. Prof. Newall 
and Mr. Carroll went over to Norway in September 
for three days, and had the t advantage of 
enlisting theekind help of Prof. V. Bjerknes, who 

) on the railway be- 


met them at Aal (Hali 

tweén Bergen afi Oslo. Here, after considerable 
exflorstion, a site was found in all respects con- 
venient, thou as had beef anticipated, the 
difficulty in that rockyand wooded region was to 
find a level site which wag not already occupied 
by a house or a farmstead. 

The observations which wifl be aimed at are the 
following: - 

PEA op rA of the chromosphere 
in the ultra-violet (Prof. Newall). Ẹpectroscopio - 
observations of the red calcium lines in the ahromo- 
sphere, highedispersion, and of both red and RAN 
calcium limes in the chypmosphere, low dispersion 
(Mr. Carroll “and Mr. Strattor§. Spectroscopic 
observations witheobjective grating and mo 
photographic plate (Mr. Butler).e Photometric 
work in connexion with each of the abeve. Inter- 
feromefér observations of the corona (Prof. C. 


© | site for the observations was fixed in the grounds | Bryant). Large-scale coronagraph photograpas 
of King oe School, on the invitation*of the | (Mr WY. M. Smart). Polariscopjo observations of 
«, headmagter» "bir. zG. A. Millward, who has also ' the cerona (Prof. Newall). ©. : 
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photographs of Agen corona the hag es includes 
ee ae Sbservation of th osphere in 
o ultra-violet ande‘he infra ted, ENR 
application to the relative intensities of the red 
cium tripleteand of H and K. ‘She intensities 


ce ee pie aa ie will also be s(died. 

Seeder phetometrié work will figure largely in the’ 

rogratnme, ands there “will alse be pobmriacopic 
abservatiqnss and a ala photographs of 
the corns.“ 
: TheeAmerican expeditions are “all, oe 
of President Morehouse, tẹ be stationed in 
navia. Prof. M°. Stetson, of Harvgrd Observa- 
tory, am’ Mr. Weld Arnold, , Will be doing photo- 


metrig work on the totalbri ntness of the corona at 
F , where Prof. 8. å. elf, of the Leander 
MoCormick Observatory, wilh aled b be stationed. 


Farther north, peasibly near Gellivafe, will be 
Dutch expedition, including Dr. Minnaert, 


with 


ins spectrophotometrio 


E Partigs and Stations. e 





fo 

were preventedg by aloud fom darrying oft in 
Sumatra last year.e De Lu will agcom a 
this . In addition to Prof. Stetaen’s pho 
meter*and the Dytch ingtruments, it@s*und 
that DreeAnderson’s eclipse trograph,, which 
was als bloclted by bad ofeirving conditions m 
Sumatra, will agajn @e pri Winally, fe use, ‘in the 
hands of Dr. $. oo Roseland 

jtn under at Horn g auo. pay be 
stationed in N f ahd itemay® be oer that 
there ‘will be sev Scandinavign ge ass qad eo 


of their plans have not co 
Nowhere along the trac 
weather prospects afe very a bade the other® 
hand, the sieges a Me to t 
f@irly they ae resulta &f ydlue from some of thee 


many expeditions ¢hkt will = observing the eclipse. ¢@. 


e 
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Tom Norwan Looxy mR OBSHEVATORY. — h myers driven, one vinga 6.inch @perture m 
RW. J. S8. LOCKYER, director of ghe Norman feet focal length arfi mounted equatorially, 


Lockyer Observatory, info us that the 
expedition m the Observatory will @gcupy 4 
gite the eastward and adjoini side of 

road connecting Richmond with Gilling 
vile , and distant one mile from the parot 
~place of the former town. It is on the Marqu 
of Zetland’s estate, and he has very kmdly 
given permission for the Observatory’s 
to take up itg poon there. ` The site 
situated on a 600-foot contour lines and looking 
away from it towards the forth, through the east 
and to the south, the groundsfalle away sharply at 
first and gradually afterwards: In fact, theme iP no 
yWhere near 600 feet within twenty 
miles of a ine) dram dug east°and twenty-five 
miles a little north ot 
The pro e of work to be attempted at 
Richmond 1s to secur8 and small-scale photo- 
graphs of the corona, chromosphere, and promi- 
nences, and also a phojpgraph o ep ae: the 
corong. a 
MY eonditions of the eclipse are not eee 
favourable to warrant the ee oe & 
spectrograph for photographing the o mosphere 
at second and contacts. such photo- 
phs can be obtained at stations, where the 
ial phase ig very large, a enta have been 
as to accomplish this at the Sidmouth Obserwa- 
', where a large spectrograph is availabk. 

e determinations of the contacta will also 
be preity uge made of the ,\brmad- 
cast time signals for checking the rate the 
chronometer. The net a photographs of the 
corona Will bererin a camera the lens aperture 
of whiok*is 6 inches, having a focal length of 31:5 
feet, giving a solar image 3-3 inches in eter. 
This instrument will be rigidly, oriented to the 
eclipsed gun, the pho hio plate only be 
moa by *neghariam. pits exposure cals we 

Ə 
Tw@ smaller coronagspha vill ip addition, be 
: e 
š e ad f e 
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and oiher a 3 inch eyer rectilinear lens 
of 15 inch focal length mounted on*a,12-inch 
siderostat. One plate will be exposed in the Jattoy 
and two or more 1n thẹ former. Ee Š 

Four orgmore other coro phs from 4 hice 
aperttre or leas, including a Zeiss triplet aeroplane 
lems wor at f 4:8 and an Aldis triplet aefoplane 
lens wofking at f 5-6, will be fixed in position, ang 
two, or more plates will be exposed in each,*with 


ar cate of two seconds or less. 
o large-scale pho phs of tis chromos ee 


and prominences well taken with a 
ooronagraph, giving an*image of Di 3 in 
This instrument be fixed in the direction of the 
eclipsed sun, and the given will bé wery 
short. Altogether about eight oe will pe 
attempted. 

To secure the spectrum of the corons pn a small 
scale, & Thorp, transparent KEARE motfnted in . 
front of a Zeiss tgplet #eroplane lens Lab at ®° 
f 4:8 will be used. ee ae on ° 
the uppe? end of the polar axis of a 12-inoĦ siderostas 
and i olook-driven. ne txposure only will be , 
made of the coronal spectrum in ne Rot order at o 


the grating. 
e party from the NormafLockyer ee ee 
censist of Lieut.-COl. Sir cis €McChean, 
Capt. W. N.MoClean, and Dr. . J. 8. Lockyer, ¢ 
but much additfond? volunteer assistance will also 
be available to manipulate several gf the esmaller 
instruments and undertake other o s 


be 


Roya GBSHRVATQEY, ° 
THe headmaster Of Giggleswick p has 
indly placed „a “dield ‘at the disposal “of the 
reenwich e on. The party yi å 

consist of a in Royal, Dr. Jackson, ii. ° 

Davidson, deMir, Woodman. &€hrog ° 

different o A Y be &ttempted 


A scale ph ph of oe corona will e 
en. Por, oig & 8inch" leng of 48 ft. fooug, , t 
a e * 
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